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THALES NAVIGATION PROFESSIONAL PRODUCTS - LIMITED
WARRANTY (NCSA)

Thales Navigation warrants their GPS receivers and hardware accessories to be free of defects
in material and workmanship and will conform to our published specifications for the product
for a period of one year from the date of original purchase. THIS WARRANTY APPLIES
ONLY TO THE ORIGINAL PURCHASER OF THIS PRODUCT.

In the event of a defect, Thales Navigation will, at its option, repair or replace the hardware
product with no charge to the purchaser for parts or labor. The repaired or replaced product will
be warranted for 90 days from the date of return shipment, or for the balance of the original
warranty, whichever is longer. Thales Navigation warrants that software products or software
included in hardware products will be free from defects in the media for a period of 30 days
from the date of shipment and will substantially conform to the then-current user
documentation provided with the software (including updates thereto). Thales Navigation's
sole obligation shall be the correction or replacement of the media or the software so that it will
substantially conform to the then- current user documentation. Thales Navigation does not
warrant the software will meet purchaser’s requirements or that its operation will be
uninterrupted, error-free or virus-free. Purchaser assumes the entire risk of using the software.

PURCHASER’S EXCLUSIVE REMEDY UNDER THIS WRITTEN WARRANTY OR ANY
IMPLIED WARRANTY SHALL BE LIMITED TO THE REPAIR OR REPLACEMENT, AT
THALES NAVIGATION’S OPTION, OF ANY DEFECTIVE PART OF THE RECEIVER
OR ACCESSORIES WHICH ARE COVERED BY THIS WARRANTY. REPAIRS UNDER
THIS WARRANTY SHALL ONLY BE MADE AT AN AUTHORIZED THALES
NAVIGATION SERVICE CENTER. ANY REPAIRS BY A SERVICE CENTER NOT
AUTHORIZED BY THALES NAVIGATION WILL VOID THIS WARRANTY.

To obtain warranty service the purchaser must obtain a Return Materials Authorization (RMA)
number prior to shipping by calling 800-229-2400 (U.S.) or 408 615 3981 (International), or by
sending a repair request on-line at http://products.thalesnavigation.com/en/support/rma.asp.
The purchaser must return the product postpaid with a copy of the original sales receipt to the
address provided by Thales Navigation with the RMA number. Purchaser’s return address and
the RMA number must be clearly printed on the outside of the package.

Thales Navigation reserves the right to refuse to provide service free-of-charge if the sales
receipt is not provided or if the information contained in it is incomplete or illegible or if the
serial number is altered or removed. Thales Navigation will not be responsible for any losses or
damage to the product incurred while the product is in transit or is being shipped for repair.
Insurance is recommended. Thales Navigation suggests using a trackable shipping method
such as UPS or FedEx when returning a product for service.
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EXCEPT AS SET FORTH IN THIS LIMITED WARRANTY, ALL OTHER EXPRESSED
OR IMPLIED WARRANTIES, INCLUDING THOSE OF FITNESS FOR ANY
PARTICULAR PURPOSE, MERCHANTABILITY OR NON-INFRINGEMENT, ARE
HEREBY DISCLAIMED AND IF APPLICABLE, IMPLIED WARRANTIES UNDER
ARTICLE 35 OF THE UNITED NATIONS CONVENTION ON CONTRACTS FOR THE
INTERNATIONAL SALE OF GOODS. Some national, state, or local laws do not allow
limitations on implied warranty or how long an implied warranty lasts, so the above limitation
may not apply to you.

The following are excluded from the warranty coverage: (1) periodic maintenance and repair or
replacement of parts due to normal wear and tear; (2) batteries and finishes; (3) installations or
defects resulting from installation; (4) any damage caused by (i) shipping, misuse, abuse,
negligence, tampering, or improper use; (ii) disasters such as fire, flood, wind, and lightning;
(iii) unauthorized attachments or modification; (5) service performed or attempted by anyone
other than an authorized Thales Navigations Service Center; (6) any product, components or
parts not manufactured by Thales Navigation; (7) that the receiver will be free from any claim
for infringement of any patent, trademark, copyright or other proprietary right, including trade
secrets; and (8) any damage due to accident, resulting from inaccurate satellite transmissions.
Inaccurate transmissions can occur due to changes in the position, health or geometry of a
satellite or modifications to the receiver that may be required due to any change in the GPS.
(Note: Thales Navigation GPS receivers use GPS or GPS+GLONASS to obtain position,
velocity and time information. GPS is operated by the U.S. Government and GLONASS is the
Global Navigation Satellite System of the Russian Federation, which are solely responsible for
the accuracy and maintenance of their systems. Certain conditions can cause inaccuracies
which could require modifications to the receiver. Examples of such conditions include but are
not limited to changes in the GPS or GLONASS transmission.) Opening, dismantling or
repairing of this product by anyone other than an authorized Thales Navigation Service
Center will void this warranty.

THALES NAVIGATION SHALL NOT BE LIABLE TO PURCHASER OR ANY OTHER
PERSON FOR ANY INCIDENTAL OR CONSEQUENTIAL DAMAGES WHATSOEVER,
INCLUDING BUT NOT LIMITED TO LOST PROFITS, DAMAGES RESULTING FROM
DELAY OR LOSS OF USE, LOSS OF OR DAMAGES ARISING OUT OF BREACH OF
THIS WARRANTY OR ANY IMPLIED WARRANTY EVEN THOUGH CAUSED BY
NEGLIGENCE OR OTHER FAULT OFTHALES NAVIGATION OR NEGLIGENT USAGE
OF THE PRODUCT. IN NO EVENT WILL THALES NAVIGATION BE RESPONSIBLE
FOR SUCH DAMAGES, EVEN IF THALES NAVIGATION HAS BEEN ADVISED OF
THE POSSIBILITY OF SUCH DAMAGES.

This written warranty is the complete, final and exclusive agreement between Thales
Navigation and the purchaser with respect to the quality of performance of the goods and any
and all warranties and representations. This warranty sets forth all of Thales Navigation’s
responsibilities regarding this product. This limited warranty is governed by the laws of the
State of California, without reference to its conflict of law provisions or the U.N. Convention
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on Contracts for the International Sale of Goods, and shall benefit Thales Navigation, its
successors and assigns.

This warranty gives the purchaser specific rights. The purchaser may have other rights which
vary from locality to locality (including Directive 1999/44/EC in the EC Member States) and
certain limitations contained in this warranty, including the exclusion or limitation of incidental
or consequential damages may not apply.

For further information concerning this limited warranty, please call or write:

Thales Navigation, Inc., 471 El Camino Real, Santa Clara, California 95050, Phone: +1 408-
615-5100, Fax: +1 408-615-5200 or

Thales Navigation SA — ZAC La Fleuriaye — BP 433 — 44474 Carquefou Cedex — France
Phone: +33 (0)2 28 09 38 00, Fax: +33 (0)2 28 09 39 39.

THALES NAVIGATION PROFESSIONAL PRODUCTS LIMITED
WARRANTY (EMEA)

All Thales Navigation global positioning system (GPS) receivers are navigation aids, and are
not intended to replace other methods of navigation. Purchaser is advised to perform careful
position charting and use good judgment. READ THE USER GUIDE CAREFULLY BEFORE
USING THE PRODUCT.

1. THALES NAVIGATION WARRANTY

Thales Navigation warrants their GPS receivers and hardware accessories to be free of defects
in material and workmanship and will conform to our published specifications for the product
for a period of one year from the date of original purchase or such longer period as required by
law. THIS WARRANTY APPLIES ONLY TO THE ORIGINAL PURCHASER OF THIS
PRODUCT.

In the event of a defect, Thales Navigation will, at its option, repair or replace the hardware
product with no charge to the purchaser for parts or labor. The repaired or replaced product will
be warranted for 90 days from the date of return shipment, or for the balance of the original
warranty, whichever is longer. Thales Navigation warrants that software products or software
included in hardware products will be free from defects in the media for a period of 30 days
from the date of shipment and will substantially conform to the then-current user
documentation provided with the software (including updates thereto). Thales Navigation's
sole obligation shall be the correction or replacement of the media or the software so that it will
substantially conform to the then- current user documentation. Thales Navigation does not
warrant the software will meet purchaser’s requirements or that its operation will be
uninterrupted, error-free or virus-free. Purchaser assumes the entire risk of using the software.

Using the Thales FAST Survey manual
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2. PURCHASER’S REMEDY

PURCHASER’S EXCLUSIVE REMEDY UNDER THIS WRITTEN WARRANTY OR ANY
IMPLIED WARRANTY SHALL BE LIMITED TO THE REPAIR OR REPLACEMENT, AT
THALES NAVIGATION’S OPTION, OF ANY DEFECTIVE PART OF THE RECEIVER
OR ACCESSORIES WHICH ARE COVERED BY THIS WARRANTY. REPAIRS UNDER
THIS WARRANTY SHALL ONLY BE MADE AT AN AUTHORIZED THALES
NAVIGATION SERVICE CENTER. ANY REPAIRS BY A SERVICE CENTER NOT
AUTHORIZED BY THALES NAVIGATION WILL VOID THIS WARRANTY.

3. PURCHASER’S DUTIES
To obtain service, contact and return the product with a copy of the original sales receipt to the
dealer from whom you purchased the product.

Thales Navigation reserves the right to refuse to provide service free-of-charge if the sales
receipt is not provided or if the information contained in it is incomplete or illegible or if the
serial number is altered or removed. Thales Navigation will not be responsible for any losses or
damage to the product incurred while the product is in transit or is being shipped for repair.
Insurance is recommended. Thales Navigation suggests using a trackable shipping method
such as UPS or FedEx when returning a product for service.

4. LIMITATION OF IMPLIED WARRANTIES

EXCEPT AS SET FORTH IN ITEM 1 ABOVE, ALL OTHER EXPRESSED OR IMPLIED
WARRANTIES, INCLUDING THOSE OF FITNESS FOR ANY PARTICULAR PURPOSE
OR MERCHANTABILITY, ARE HEREBY DISCLAIMED AND IF APPLICABLE,
IMPLIED WARRANTIES UNDER ARTICLE 35 OF THE UNITED NATIONS
CONVENTION ON CONTRACTS FOR THE INTERNATIONAL SALE OF GOODS.

Some national, state, or local laws do not allow limitations on implied warranty or how long an
implied warranty lasts, so the above limitation may not apply to you.

5. EXCLUSIONS
The following are excluded from the warranty coverage:

(1) periodic maintenance and repair or replacement of parts due to normal wear and tear;
(2) batteries;

(3) finishes;

(4) installations or defects resulting from installation;

(5) any damage caused by (i) shipping, misuse, abuse, negligence, tampering, or improper use;
(ii) disasters such as fire, flood, wind, and lightning; (iii) unauthorized attachments or
modification;

(6) service performed or attempted by anyone other than an authorized Thales Navigations
Service Center;

(7) any product, components or parts not manufactured by Thales Navigation,

(8) that the receiver will be free from any claim for infringement of any patent, trademark,
copyright or other proprietary right, including trade secrets

FAST Survey
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(9) any damage due to accident, resulting from inaccurate satellite transmissions. Inaccurate
transmissions can occur due to changes in the position, health or geometry of a satellite or
modifications to the receiver that may be required due to any change in the GPS. (Note:
Thales Navigation GPS receivers use GPS or GPS+GLONASS to obtain position, velocity
and time information. GPS is operated by the U.S. Government and GLONASS is the
Global Navigation Satellite System of the Russian Federation, which are solely
responsible for the accuracy and maintenance of their systems. Certain conditions can
cause inaccuracies which could require modifications to the receiver. Examples of such
conditions include but are not limited to changes in the GPS or GLONASS transmission.).

Opening, dismantling or repairing of this product by anyone other than an authorized
Thales Navigation Service Center will void this warranty.

6. EXCLUSION OF INCIDENTAL OR CONSEQUENTIAL DAMAGES

THALES NAVIGATION SHALL NOT BE LIABLE TO PURCHASER OR ANY OTHER
PERSON FOR ANY INDIRECT, INCIDENTAL OR CONSEQUENTIAL DAMAGES
WHATSOEVER, INCLUDING BUT NOT LIMITED TO LOST PROFITS, DAMAGES
RESULTING FROM DELAY OR LOSS OF USE, LOSS OF OR DAMAGES ARISING OUT
OF BREACH OF THIS WARRANTY OR ANY IMPLIED WARRANTY EVEN THOUGH
CAUSED BY NEGLIGENCE OR OTHER FAULT OFTHALES NAVIGATION OR
NEGLIGENT USAGE OF THE PRODUCT. IN NO EVENT WILL THALES NAVIGATION
BE RESPONSIBLE FOR SUCH DAMAGES, EVEN IF THALES NAVIGATION HAS
BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

Some national, state, or local laws do not allow the exclusion or limitation of incidental or
consequential damages, so the above limitation or exclusion may not apply to you.

7. COMPLETE AGREEMENT

This written warranty is the complete, final and exclusive agreement between Thales
Navigation and the purchaser with respect to the quality of performance of the goods and any
and all warranties and representations. THIS WARRANTY SETS FORTH ALL OF THALES
NAVIGATION’S RESPONSIBILITIES REGARDING THIS PRODUCT.

THIS WARRANTY GIVES YOU SPECIFIC RIGHTS. YOU MAY HAVE OTHER RIGHTS
WHICH VARY FROM LOCALITY TO LOCALITY (including Directive 1999/44/EC in the
EC Member States) AND CERTAIN LIMITATIONS CONTAINED IN THIS WARRANTY
MAY NOT APPLY TO YOU.

8. CHOICE OF LAW.

This limited warranty is governed by the laws of France, without reference to its conflict of law
provisions or the U.N. Convention on Contracts for the International Sale of Goods, and shall
benefit Thales Navigation, its successors and assigns.

THIS WARRANTY DOES NOT AFFECT THE CUSTOMER'S STATUTORY RIGHTS
UNDER APPLICABLE LAWS IN FORCE IN THEIR LOCALITY, NOR THE
CUSTOMER'S RIGHTS AGAINST THE DEALER ARISING FROM THEIR

Using the Thales FAST Survey manual
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SALES/PURCHASE CONTRACT (such as the guarantees in France for latent defects in
accordance with Article 1641 et seq of the French Civil Code).

For further information concerning this limited warranty, please call or write:

Thales Navigation SA — ZAC La Fleuriaye — BP 433 — 44474 Carquefou Cedex — France.
Phone: +33 (0)2 28 09 38 00, Fax: +33 (0)2 28 09 39 39
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Installation

This chapter describes the system
requirements and installation instructions
for Thales FAST Survey.

Using the Thales FAST Survey manual

This manual is designed as a reference guide. It contains a complete
description of all commands in the FAST Survey product. The
chapters are organized by program menus and are arranged in the order
that the menus appear in FAST Survey. Some commands are only
applicable to either GPS or total stations use and may not appear in
your menu.

System Requirements

Software

m Windows CE® version 3.0 or later. Handheld PC.
m Microsoft ActiveSync 3.7 and later.

RAM and Hard Disk Space Requirements

m 64 MB of RAM (recommended)
m 10 MB of hard disk space (minimum)

Using the Thales FAST Survey manual
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Hardware (Required)

m StrongARM, XScale or compatible processor (hardware must be
supported by Microsoft for the operating system being used)

Hardware (Optional)

m Serial cable for uploading and downloading data.

MicroSoft ActiveSync

Microsoft® ActiveSync® provides support for synchronizing data
between a Windows-based desktop computer and Microsoft®
Windows® CE based portable devices. Microsoft ActiveSync 3.7.1
supports Microsoft Windows 98 (including Second Edition), Windows
NT Workstation 4.0 SP 6, Microsoft Windows ME, Windows 2000
Professional Edition, and Windows XP.Before you can install Thales
FAST Survey, your desktop PC must have Microsoft ActiveSync
installed and running. If you do not have ActiveSync installed, insert
the Thales FAST Survey CD-ROM and choose “Install ActiveSync”.
You may also choose to download the latest version from Microsoft.
After the ActiveSync installation starts, follow the prompts. If you
need more assistance to install ActiveSync, visit Microsoft’s web site
for the latest install details.

You should have a serial cable that was included with your mobile
device. Attach this cable from your desktop PC to the mobile device.

Auto Connection

If the default settings are correct, ActiveSync should automatically
connect to the mobile device. You may see a dialog on the mobile
device that asks you if you want to connect, press Yes.

Manual Connection
If nothing happens when you connect the cable, check to see if you
have the following icon in your system tray @ If you see this icon,

right click on it and choose “Connection Settings”. You should see the
following dialog.



Connection 5 ettings x|

=i} Click Get Connected to connect your mobile device to this

i@ computer.

Status: Connection dizabled Get Connected. .. |

W illow serial cable or infrared connection to this COM port:

|com1 =l

Statuz:  COM part iz not available

[ Allow USE connection with this desktop computer.
Statuz:  USE is available

[T &llow network, [Ethernet] and Remate Access Service [RAS)
zervel connection with this desklop computer.

Status:  Mebwaork connections are disabled

Statuz icon
’7 ¥ Show status jcon in Taskbar,

0k I Cancel Help

Figure 1-1

Click the first toggle at the top that says “Allow Serial cable or infrared
connection to this COM port”. Then choose the correct COM port
below (usually this will be COM1). Now you should see a dialog on
the mobile device that says “Connect to desktop?”” Choose Yes.

If you see this icon in the system tray @, you are connected. When
you do get connected, you should see the following dialog:

MicroSoft ActiveSync
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++ Microzoft ActiveSync

Ranger002415

Connected
Synchronized

Figure 1-2

If you do not see an ActiveSync icon in your system tray, choose the
Windows Start button, then choose Programs, then choose Microsoft
ActiveSync. Make sure the cable is connected and press Next on the
screen that appears below:



Get Connected

Get Connected

After installing batteriez or plugging in the AC adapter, do
one of the fallowing:

* Usze the zenal cable to connect to a COM port on the back
of thiz dezkiop computer and click Mest,

“|Jze the USE cable to connect to the USE port on the back
of thiz desklop computer.  ActiveSync will automatizally
detect the device connection.

“'ou can alzo connect your mobile device using infrared (1R).
For rmare infarmation, click Help.

% Bach Cancel | Help |

Figure 1-3

After you press Next the following screen will appear and the
connection should happen:

MicroSoft ActiveSync
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Get Connected X|

Checking COM Ports J

Please wait while Setup locates your mobile device. -
>

Progre

Looking for & mobile device...
Checking on COM Part 1.
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Checking USB
< Banh flests {Cancel Helm
Figure 1-4
Troubleshooting

If you cannot get connected, make sure that no other program is
“using” the COM port. Programs to check for include any Fax/Modem
software and other data transfer software. If you see anything you
think may be “using” the COM port, shut it down and retry the
connection with ActiveSync.

Enabling Com Port Communication for ActiveSync on Allegro,
Panasonic Toughbook 01 and other CE devices

In order for ActiveSync to communicate, it may be necessary to direct
the CE device to utilize the Com port as a default. Some may come set
default to USB. Go to Start (on Allegro, blue key and Start button),
then Settings, then Control Panel, then Communications icon, then PC
Connection. Set to Coml at a high baud rate, such as 57,600 baud.
This will download programs and files at a high rate of speed. On the
Allegro, use PC Link to connect to PC with ActiveSync. On the
Panasonic Toughbook, do Start, Run, and in the Open window, type in
“autosync —go” (autosync then spacebar then “minus” go). Then do
Start, Settings, Control Panel, Communications, do PC Connection,



Change Connection to Serial Port @ 115K. Make sure “Enable direct
connections to the desktop computer” is checked.

Note: When using FAST Survey’s Data Transfer option,
you will need to disable Serial Port Connection (click off
Allow Serial Cable). This is done with Connection
Settings in ActiveSync. Click back on to use ActiveSync.

Installing FAST Survey

Before you install Thales FAST Survey, close all running applications
on the mobile device.

Connect the mobile device to the desktop PC and ensure that the
ActiveSync connection is made.

Insert the CD into the CD-ROM drive on the desktop PC.

If Autorun is enabled, the startup program begins. The startup program
lets you choose the version of FAST Survey to install.

To start the installation process without using Autorun, choose Run
from the Windows Start Menu. Enter the CD-ROM drive letter, and
setup. For example, enter d:\setup (where d is your CD-ROM drive
letter).

On the desktop PC, the following introduction dialog will appear.
Press Next.

Installing FAST Survey
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“ersion 1.50
Carlson Software

@ FAST Survey Setup Program

Itiz strongly recommended that vou exit all Windows programs
biefore running this Setup program.

Click Cancel to guit Setup and then close amy programs you are
running. Click Nextto continue with the Setup prograrm.

WOARNING: This program is protected by copyright law and
international treaties.

Unauthorized reproduction or distibution of this prograrm, or anmy
portion of it may result in severe civil and criminal penalties, and will
he prosecuted to the maximurm extent possible under law.

Mext > Cancel

Figure 1-5

4  On the next dialog, you must read and accept the Thales FAST Survey
End User License Agreement. If you agree with the EULA, press Yes.
If you do not agree with the EULA, press No and the installation

program will quit.




Software License Agreement il

Flease read the following License Agreement. Press the PAGE DOWN key to see the
rest of the agreement.

FAST Surve -
EMND-USER LICENSE AGREEMENT
FOR CARLSON SOFTWARE

IMPORTANT-READ CAREFULLY: This Carlson Software End-User License Agreement

["ELILAM iz & legal agreement between wou (either an individual or a single entity) and Carlsan
Software, Inc for the FAST Survey software accompanying this EULA, which includes computer
software and may include associated media, printed materials, and "online” or electronic
docurmentation ("SOFTWARE PRODUCT" ar "SOFTW.ARE"). By exercising your rights to make
and use copies of the SOFTWARE FRODUCT, wau agree to be hound by the terms of this

ELILA, If vou do not agree to the terms ofthis EULA, you may not use the SOFTWARE

PRODUCT.

=1

Do you accept all the terms of the preceding License Agreement? Ifyou choose Na, Setup will
close. Tainstall FAST Survery, wou must accept this agreement.

< Back

Figure 1-6

5 On the next dialog, type in your name and your company name and
then press Next.

Installing FAST Survey
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User Information

Tywpe your name belaw. vou must also type the name of the
company you work far,

MName: IFASTSUNey User

Company: IAEIC Surveving Comparnyd

< Back Mext> Cancel
Figure 1-7
6 The next dialog asks you to confirm the installation directory. Press

Yes.

Installing Applications il

Instal "Carlson Software FAST Survey" using the default application install directory?

Figure 1-8

7 At this point, the necessary files will be copied to the mobile device.
The dialog shown below shows you the progress.
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Installing Applications

Ingtalling

Figure 1-9

8 After this has completed, Figure 1-10 will appear on the mobile device
showing the installation progress and Figure 1-11 will appear on the
desktop. The installation is complete.

Installing

AppInstaller Copyright @ 2000
Entelechy Software Consulking
ALL RIGHTS RESERNED
Licensed To:
Ak Wwork Camputers
2577-2.12-001010
Copwing Files

T

Figure 1-10
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Setup has finished lauching Windows CE Application Manager to
install FAST Survey to wour mohile device.

Click Finigh to complete Setup.

x|

< Back

Figure 1-11

Authorizing FAST Survey

The first time you start FAST Survey, you are prompted to register
your license of the software. If you do not register, FAST Survey will
remain in demo mode, limiting each job file to a maximum of 30
points.

FAST Survey

You are currently in DEMO mode. Each coordinate file
will be limited to & maximurm of 30 points. Do you wish
0 reqister now?

Figure 1-12

Choose Yes to start the registration process or No to register later.
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Product Registration

Serial Mumber | |

Your registration code is: 87-377

Enter Change Key: |

84

Figure 1-13

If you choose Yes, the dialog shown above will appear. You may
obtain the Change Key required (above) and complete your registration
by contacting Thales Navigation at the locations listed at the front of
the manual.

You will be required to give your company name, phone number,
email address, FAST Survey serial number, and the registration code
supplied by the Product Registration dialog box (shown above). After
you submit this information, your change key will be provided by
Thales Navigation. Keep this for your permanent records. After you
receive your change key, enter it and press OK.

After Registering FAST Survey

After you register FAST Survey, you need to perform a RAM Backup.
If you do not do this, then your authorization code will be lost the next
time the computer reboots. To perform a RAM backup, choose the
Start button, then Programs, then Utilities, then Backup RAM. See the
illustration below.

Authorizing FAST Survey
25



Installation

26

B Frograms
Favorites

[l 1 Accessories ’

¥ |1 Communication *

(1 Reset
| Backup RAM

[ cormrnand Prompt
[ save Registry

Internet Explorer

Windows Explarer

If you cannot find this on your Start menu, then open the Control

Lo 701 AM

Figure 1-14

Panel, and choose RAM Backup.

Hardware Notes
If FAST Survey qu

its responding, you can reset the hardware by

following the applicable procedures described below.

m Ranger: Tap the

Reset, Soft Reset.

Start button, then choose Programs, Utilities,
You can also press and hold the power button

down for approximately 5 seconds.

® Juniper Allegro:

You press and hold the On\Off button down for

approximately 5 seconds.

m Other hardware:

Color Screens
FAST Survey 1.2

See the hardware documentation.

1 or greater enables viewing of color. Any red,
green, blue or other colored entities in DXF files will retain the
color when viewed within FAST Survey. Points will appear with
black point numbers, green descriptions and blue elevations.
Dialogs and prompting will utilize color throughout FAST Survey.



Thales Tech Support for FAST Survey

Contact information for tech support for FAST Survey is provided
below:

Customer Service, Technical Support, Repair:
If you need assistance with your Thales Navigation, Ashtech or DSNP
products, please send an email to the address below, or via telephone:

North, Central and South America (NCSA) plus International
Monday thru Friday, 7:00 A.M. to 5:00 P.M. (PST, GMT -8 hours/PDT, GMT -
7 hours)
Tel: 800 229 2400 (U.S.)
Tel: 408 615 3981 (International)
Fax: 408 615 5200
Email: professionalsupport@thalesnavigation.com

Thales Tech Support for FAST Survey
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File Menu

This chapter provides information on using
the commands from the File menu.

JOB:Woodland Ell | MAP)

Equipl Sury ICOGOI Road |

6 Data Transfer

2 Job Settings 7 ImportfExport ASCII

3 List Points 8 Delete File

4 Configure Reading 9 Add Job Notes

5 Feature Code List 0 Exit

Figure 2-1

Job (] [#

Function

This command allows you to select an existing coordinate file for your
job or to create a new coordinate file. The standard file selection dialog
box appears for choosing a coordinate file (see Figure 2-1).

File Menu
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Coordinate File L

Type: ICRD Files :I ﬁ EEEE
(€ pisk\Data’,
o Backup

EXAMPLEZ.crd
Mew Job,crd

Mame: |my new job

Figure 2-2

All data points you collect are stored in the coordinate (.crd) file you
select. To select an existing coordinate file, pick it on the screen (you
may have to scroll over to see it). Your file name selection should
appear in the Name field at the bottom of the dialog box. Accept your
selection by choosing OK. Double clicking on the file name in the list
will also enter your selection. To create a new coordinate (.crd) file for
a new job, enter a new file name in the Name field at the bottom of the
dialog box and press OK or Enter.

Note: If you choose a coordinate file that already exists, it
will load this instead of overwriting it with a new file. This
means that you cannot overwrite an existing coordinate file
from within FAST Survey. The file extension .crd will
automatically be appended to the file name. Buttons for
moving up the directory structure, creating a new folder,
listing file names, and listing file details appear in the
upper right corner of the dialog box.

Job Settings

Function

This command allows you to set configuration options for data
collection. These options remain set from job to job. Some options
may only apply to GPS or to Total Station use. If an option is not
applicable, it is greyed out. The Job Settings routine contains 5 tabs
(sets of options), as shown in Figure 2-3.
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Job Settings OK Cancel |

Y units | New Job | GPs | stakeout |

[ Prompt for Point Motes W Time Stamp Paints
v Store GPS Accuracy in Raw File

I Auto Load Map W Auto Save Map

v Auto Recall Roading Files

W Auto Load Last GPS Localization for this Job

v Lz Code Table for Descriptions

[ Use Confral File

St |

Figure 2-3

Options Tab
m Prompt for Point Notes: Point Notes are additional descriptions

that can be stored with a point. A regular point consists of a point
number, northing, easting, elevation and a 32 character description.
Point Notes are a way to add an unlimited number of lines of text to
a point number. With this toggle turned ON, you will be prompted
for notes after collecting a point. The notes are stored in a file that
has the name of the coordinate file with a .NOT extension. For
example, a job called TOPO.CRD would have a note file called
TOPO.NOT.

m Time Stamp Points: When clicked on, this will store a Date and

Time note in the raw file. Raw files in FAST Survey have a
“RWS5” extension and are nearly identical to the TDS “.RWS5”
format. If point 11 is surveyed with the time stamp on, and point 12
is surveyed with the time stamp off, the data might appear as shown
in Figure 2-4, using the command Review File within Cogo,
Process Raw File:



Review File
5.200 4,800 E|
ocPE B=sFt Bkazimuth 3
10 4 u]
OcPt FsPt Horzingl
33 10 11 AR 344 .,0000
Note
DTO3-30-2003
THMZO:29
OcPr FsPt Horzhng
33 10 1z AR 272,140
| |
Figure 2-4

m Store GPS Accuracy in Notes: This option is available when
configured to any GPS equipment. When storing a point, it will
store the horizontal and vertical RMS (also referred to as CEP/SEP)
values in the note field for the point. This offers a good check on
the quality of the shot.

m Auto Load Map and Auto Save Map: Maps like the one shown in
Figure 2- can be viewed in the Map view within FAST Survey.
These maps can be created by using the command IDXF which
brings in a DXF drawing file. AutoCad DXF formats 12 through
2000 are fully compatible and will import. Microstation DXF files
and DXF files from other CAD programs will also import.
Linework (referred to as polylines) can be produced within the
MAP view by using the PL (polyline) command, or such commands
as Offset (O2 and O3). In addition, use of Feature Codes, where
linework is associated with field codes such as EP for edge-of-
pavement, will lead to the drawing of polylines in the Map view.
These maps can then be auto-saved whenever you exit a coordinate
file, and auto-loaded whenever you load a particularly coordinate
file. The maps are saved in DXF format. It makes the most sense
to click on both Auto Load Map and Auto Save Map if you want to
auto-recall your latest map. If Auto Load Map is on and Auto Save
Map is turned off, you will recall the map that was saved
previously—when Auto Save Map was on. If you want to start
your map from a clean slate (from the point plot only—which
always appears in map view), you can turn off Auto Load Map and
re-enter the program. Then add polylines, use IDXF to import maps
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(polylines), then click on Auto Save Map and Auto Load Map and
you will store and recall only the new linework.

MAP VIEW il |MENU)

Show Pull-Downs ‘IU
@ Cmd:

Figure 2-5

Note: the above graphic display is non-default. In the Map
screen, the normal display includes pulldown menus.
These can be turned off, however, using the Tools
pulldown and selecting Preferences, which leads to the
screen shown below. The pulldlown menu mode is
recommended, since it contains the same graphic space,
and also responds identically to keyed-in commands (such
as PL for polyline).

Preferences

Command Bar style:

(" Menus ON * Menus OFF:
[ e e —— ]
[FL o |
Crd:
Graphic Screen style:
f* Mormal " Reverse
W
Start

Figure 2-6
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m Auto Recall Roading Files: This command applies to Offset
Stakeout in the non-roading version of FAST Survey, and
additionally to Template Stakeout and Slope Staking in the roading
version of FAST Survey. Clicked on, this option would recall the
last roading files (centerlines, profiles, templates, superelevation
files, etc.) used in road stakeout. The Auto Recall Roading Files
also applies to the commands Input-Edit Centerline and Input-Edit
Profile.

m Auto Load Last GPS Localization for this Job: If you are
working on the same job with GPS equipment for several days, it is
advisable to click this option on. It allows you to set up the base in
the same location, change only the base antenna height in Configure
Base (if applicable), then continue to work. With this option
clicked off, you would have to go to Localization within the Equip
menu and Load the stored localization (.dat) file. Even with the
option turned on, you can always move to a new job and create or
load another localization file.

m Use Code Table for Descriptions: The codes in the feature code
list will appear as selectable options when storing points when this
is clicked on, and Configure Reading is set to Hgt/Desc Prompt on
Save. If the code table includes FL, EP, IP and LP for example,
these appear within the Store Point routine as shown in Figure 2-7.

Store Point 0K Cancel I
Foint ID: Target Height:
| 161 21
[:5288 8042 E:5115.5442 £:97.9609
HRMS:0,046 YRMS 0,062 FOOF:3.200
Point Description |IP

EF

FL
M

LP Light Pale

TB Top of Bank

Figure 2-7

m Use Control File: Control files apply to the setup and backsight in
Store Points and to stakeout. The control file is useful for
referencing points that don’t exist in your current, working file. If
you start a job that has 10 control points in an existing file, you may
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not want to enter those points in your new file—just use them as
needed. The Control File allows this. If you designate file
000901.crd as your control file, for example, you can work in the
file subdiv.crd and reference the control file, as needed.

Application in Store Points: If your control file has points 1
through 6, and your current file uses point numbers starting at 1000,
then if you setup on 1 and backsight 4, it will first look in your
current file, and failing to find point 1, will use point 1 from the
control file. Similarly, because it doesn’t find point 4 in your
current file (subdiv.crd), it will use point 4 from the control file. If
you foresight points 1001, 1002 and 1003, then move up to 1003 as
your setup and backsight point 1, it will use point 1003 from the
current file, even if there is a 1003 in the control file. It will use
point 1 from the control file, since it doesn’t exist in the current file.
It will always look in the current file first, and use that point. You
can “force” a setup or backsight point to come from the control file
rather than the current file, by using the “From List” icon to the
right of “Occupy Point” and “Backsight Point”, then select Control
File.

Application in Stakeout: Control files work similarly in stakeout.
If you stakeout point 5, and 5 is not found in the current file, it will
look for point 5 in the control file. But with Stakeout, you can go to
Job Settings, Stakeout options, and set the program to give priority
to the control file when duplicate points exist. If that is turned on,
then if point 5 is found in both files and you stakeout point 5, you
will stakeout point 5 from the control file. And you can select
“From List”, choose Control File, and “force” the requested point to
be from the control file rather than the current file.

Note: Be careful when turning on “Control File Points have
Priority for Stakeout”! This can lead to surprises during
stakeout, where you may be convinced it is giving wrong
distance and direction instructions to the selected point,
only because it is using the point you entered from the
control file, not the current file. This has been a source of
tech support, even though the feature can be useful when
applied correctly.

m Select File: You need to select a file for the control file. That file
appears, and will remain as the default control file even when the
control file option is clicked off (in which case it is grayed out).
When selected the control file appears as shown in Figure 2-8.



Job Settings (0] 4 I Cancel

Units | New Job | GPs | stakeout |

[ Prarmpt for Point Motes [ ] Time Starmp Points
|:| Store GPS Accuracy in Raw File

AUt Load Map [] #uto Save Map
AUt Recall Boading Files

&uto Load Last GPS Localization for this Job
lse Code Table for Descriptions

\DiskDatatglade.crd

Figure 2-8

Units Tab

Job Settings o, I Cancel

| Options New Job | GPS | Stakeout |

Distance: vletric
Scale Factor:  [L.00000000 || Read GPS |
Sea Level .
Corvection: IOFF :l Angle Unit: IDegree :l
Station: |+EIEIEI.DEIEI :l 0+100.000
Zero Azimuth: INDrﬂﬂ :l CaR: IOﬁ" :l

“ertical Obs: IZEI"Iith :lﬂmgle: IAZimufr :l
Distance Obs: ISI:::pe :lslupe: IF‘erceni :l

Figure 2-9

m Distance: Select the units that you want to use. Choices include US

Feet, International Feet, and Metric.

m Scale Factor: For most applications, the Scale Factor should be set
to 1.0. Read GPS will compute the combined grid/elevation factor
for where the reading is taken. All distance measurements, taken by
a total station will be multiplied by the scale factor. All GPS
coordinates will also be multiplied by the scale factor whenever a 1-
point alignment is involved. To match grid coordinates or the
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coordinates of any standard transformation (e.g. UTM), the scale
factor should be set to 1.0. When configured to total stations, Read
GPS becomes Calculate. The Calculate option will calculate the
combined grid/elevation factor from any entered coordinate—based
on your current state plane zone setting. This can allow you to go
“ground to grid,” to typically reduce the distance measured by total
station to the sea level grid distance of GPS. If set to a GPS
configuration, you can take a reading using Read GPS. After
converting the LAT/LONG from the GPS to the state plane
coordinates and computing the grid and elevation factors, the Scale
Factor is applied as the final adjustment to the coordinates. This
adjustment is used on the X,Y and not the Z. In GPS, the Scale
Factor is applied by dividing the distance between the coordinate
and a base point by the Scale Factor. The coordinate is then set by
starting from the base point and moving in the direction to the
coordinate for the adjusted distance. The base point is the first point
in Align Local Coordinates. If there are no points specified in Align
Local Coordinates, then 0,0 is used as base point. The Scale Factor
can be entered directly or calculated using the grid factor and
elevation for the current position. When using the current position,
the program will read the LAT/LONG from the GPS receiver. The
scale factor is then calculated as: (State Plane Grid Factor -
(Elevation/Earth Radius)). A scale factor can be used to make grid-
to-ground conversions between identical points, to adjust the lesser
sea level distances of GPS to the ground (greater) distances
measured by total stations whenever you are above sea level. The
grid to ground scale factor is greater at higher elevations. In
summary, when configured to GPS, the scale factor (typically >1)
can be used to go “grid to ground” and when configured to total
stations, the scale factor (typically <1) can be used to go “ground to
grid.” It can also be used for any other scaling purpose desired.

Sea Level Correction: This is either Off or On. It applies only to
total station work. If turned On, the distances that are measured
will be reduced the higher the elevation of the survey. This is, in
effect, a ground to grid conversion. When using a total station and
surveying between state plane coordinates (coordinates based on a
sea level grid), distances at elevation must be reduced. This will
occur automatically when sea level correction is turned on.
Distance effects are negligible under 1000 feet (300 meters) but do
become geometrically larger over greater distances.



m Curvature and Refraction: This option applies only to total station
configurations and will be unavailable when your instrument is
configured to any GPS option. When selected, options are On or
Off. This factor causes an adjustment in distance measurement,
particularly over very long distances. Effects are negligible except
over long distances. It is recommended that this factor be set On,
except in those very rare cases where the instrument factors in
curvature and refraction.

m Angle Unit: This offers the option of degrees (360 circle, 60
minutes to a degree and 60 seconds to a minute) or gons, often
referred to as grads (the 400 circle and fully decimal). An angle of
397.9809 gons is equivalent to 358 degrees, 10 minutes and 58
seconds. (Note: you can verify this in Cogo, Calculator, Conversion
tab). The Angle Unit configuration impacts commands such as
Inverse, Traverse, Sideshot, Input-Edit Centerline and other
commands where a direction is displayed or entered.

m Station: This option impacts the display of centerline stationing,
sometimes referred to as “chainage”. In the U.S., for example,
roads designed in feet are “stationed” by every 100 feet, so that a
road at linear position 14280.5 is given a station of 142+80.50.
Metric roads in the U.S. are often stationed by kilometers, where
the same road position has a station of 14+280.500. You can
configure the placement of the “+” as desired, independent of your
configuration for metric vs feet units. You can also configure for a
purely decimal display of stationing/chainage, as in 14280.500.
This display form shows up in such commands as Input-Edit
Centerline, within the Start Station dialog box. However, you
should enter stationing in purely numeric form, without the “+”
convention. Only the display is impacted by this option.

m Zero Azimuth: Allows you to specify the direction for zero
azimuth, North or South.

m Vertical Obs: Allows you to set the default prompting to Zenith (0
degrees up, 90 degrees level), Vertical Angle (90 degrees up, 0
degrees level) or Elevation Difference (up is positive in absolute
units, down is negative).

m Angle: Options are Bearing or Azimuth. This applies to numerous
commands, such as prompting and displays in Sideshot Traverse
(the backsight as azimuth or bearing), Intersections and Inverse.

m Distance Obs: Options are Slope or Horizontal. This applies to the
values displayed from total station readings.
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m Slope: Whenever slopes are reported or prompted, the user has the

option to specify the default in Percent, Degrees or Ratio. Some
commands such as 3D Inverse will, however, automatically report
both slope and ratio and are unaffected.

New Job Tab

Job Settings (0] 4 I Cancel
options | units [ Rnel GPS | Stakeout |

PLID; |1 Prompt for first point

Horth:  Eog Prompt far units
orth;
ilphanumeric Pt IDE

East: |5E"3'j [] Use last GPS localization
Elev:  [100 | Define Job Attributes
Desc: IStart

Figure 2-10

Prompt for first point: This option specifies whether or not FAST
Survey will prompt you to specify a starting point when starting a
new job. You may specify a default staring point in this dialog also.
Applies for total station use only.

Prompt for units: This option specifies whether or not FAST
Survey will prompt you to set the units when you start a new job.
Alphanumeric Pt ID: When this option is turned ON, FAST
Survey will allow alphanumeric point numbers such as 2A or
T1105. When this option is turned OFF, FAST Survey will only
allow numeric point number entry. Note: this only affects new jobs,
not existing ones. Purely numeric files operate faster when there
are thousands of points in the file.

Use last GPS localization: If this feature is checked on, each new
job will use the previous job’s localization file and project scale. If
this feature is checked off, each new job will start out with no
localization and a project scale of 1.0. The default value is off.
Define Job Attributes: This lets you set up prompting, for each
new job, for job-related attributes like Client, Jurisdiction and other
notes. These will prompt when each new job is started, and the



attributes and entries will appear in the raw file (.rw5) file. Select
Add to enter new attributes:

Job Attributes ok | cancel ||
Attribute Name Cancel

ICIient
I oK |
Add Edit Eemove
Figure 2-11
GPS Tab

Predefined Coordinate Systems

You may select from a list of recently used projections. Find this list
in File/Job Settings/GPS. See Figure 2-12.

Job Settings Cancel

Dptiuns] Units ] New Job Stakeuut]

Projection: Edit Projection List |
| JUTMARGS 84UTM zone 16M
. . —— USAMADZT XY North
Geaid Separation Fik: [None SWITZERLAND,CH1903+/14/95

Multi-Foint Transformation: UK /EDSO/TH O M

|Plane Similarity j UTH
COne Point Localization Azimuth:

|State Plane Grid -

Figure 2-12

m Projection: If you click the arrow to the right of the current
projection, you can select from a list of projections that you have
selected recently. But to select a projection that you haven’t used
before, choose Edit Projection List.
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m Edit Projection List: Click this button to choose a new projection
or define a new projection. It brings you to this screen:

Coordinate Projection

Selection List:

LISa,MADSEY MNorth
USa,MNAD27 Y North
SAWITZERLAMD/CH1003+LV0S
UK /ECISO/ TR O M

LT v
< »

Delete | Add Predefined

Edit | Add User Defined

Figure 2-13

If you click Add Predefined, you can set the country/projection to use
at the top of the dialog, then choose the “zone” within the projection.
For example, in the United States, State Plane 83 is a common
projection, with various grids available covering all states. If Austria
is selected, options for that country appear. See below:

Coordinate Projection o= =" | Coordinate Projection Cancel
Country: USAMADBS Cauntry:
AL East A| | |MGL/sustria West Zone
AL West MGIAsUstria Central Zone
AK T MGL LSz East Zone
AR 1T MGIAM28
AK 1T MGLAM3L
AK IV MGLAM34
AK Y
AK VI
AK VI hd
Figure 2-14
m NAD 27: When selecting this coordinate system, you will also need
to specify a state plane zone. FAST Survey will use data files to
perform a NADCON datum shift from WGS84 to NAD27
coordinates. By default, only data files for the continental U.S. are
loaded to the data collector. If you are working outside this region,
File Menu
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please load the appropriate files from your CD to the
SurvStar\NADConv directory. NAD27 uses the Clarke 1866
ellipsoid.

NAD 83: When selecting this coordinate system, you will also need
to specify a state plane zone. NAD 83 uses the GRS80 ellipsoid.
UTM: The ellipsoid used in the Universal Transverse Mercator
calculation is determined by the Datum selection. The zone is
determined by the lat/lon values read in from the receiver.
Whenever FAST Survey does a reverse calculation (from UTM to
WGS84) you will be prompted to enter a zone number.

3TM (Canada): This system is also referred to as “MTM”. Itisa3
degree zone width Transverse Mercator calculation. You may
select between the Clarke 1866 ellipsoid and the WGS84 ellipsoid.
New Zealand: You may select between “NZGD2000” and
“NZGD49”. Both use the Transverse Mercator calculation.
NZGD2000 uses the GRS80 ellipsoid. NZGD49 uses the
International 1924 ellipsoid. You may specify a Meridional Circuit
with either datum. To select the circuit, press the “Define” button.
You will see a pull-down list with all Meridional Circuits as well as
the option to pick “None”.

RGF 93 (France): This system requires that you have the file
named “Predefl.csl” in the SurvStar directory on the data collector.
If this file is not found, please re-install FAST Survey.

NTF (France): This system requires that you have the file named
“Predefl.csl” in the SurvStar directory on the data collector. If this
file is not found, please re-install FAST Survey. NTF is an
approximation of the NTF-GR3DF97A grid transformation.
NTF-GR3DF97A: This system is a grid transformation that
requires the files “Predefl.cs]” and “gr3df97a.bin” to be in the
SurvStar directory on the data collector. The “Predefl.csl” file is
part of the default installation. You will need to use Data Transfer
to copy the “gr3df97a.bin” file from your CD to your data collector.
OSTNO2 (UK): This system is a grid transformation that requires
the files “Predefl.csl”, “ostn02 x.bin” and “ostn02 y.bin”. The
“Predefl.csl” file is part of the default installation. You will need to
use Data Transfer to copy the “ostn02 x.bin” and “ostn02_y.bin”
files from your CD to your data collector.

RD2000: This is the RD NAP transformation for the Netherlands.
This system is a grid transformation that requires the file
“Predefl.csl”, “X2C.grd” and “Y2C.grd”. The “Predefl.csl” file is
part of the default installation. You will need to use Data Transfer
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to copy the “X2C.grd” and “Y2C.grd” files from your CD to your
data collector.

® Denmark 34: Used for all cadastral mapping and for most technical
mapping carried out in Denmark. System 34 is a two dimensional -
horizontal - coordinate system. System 34 is based on the National
Geodetic Reference Network and is divided into two different
zones, one covering Jutland and Fuen, and the other covering
Sealand. The island of Bornholm has its own coordinate system
called System 45.

User Defined Coordinate Systems

Job Settings ok I Cancel |

Options ] Units l New Job Stakenut]

Projection: Edit Projection List |

US4/MADE3/AL East -

|Geuid Separation File: |N|:|ne

Multi-Point Transfor mation:

|F'Iane Similarity j
Ore Point Localization azimuth:
\State Plane Grid -
Figure 2-15

To define a new coordinate system, go to File/Job Settings/GPS and
select “Edit Projection List.” Then click on the "Add User Define"
button. Enter a name for your system (e.g. PRVI for Puerto
Rico/Virgin Islands), then select a projection (in the example below,
Lambert Conformal Conic 2SP) and enter the appropriate
parameters. See Figure 2-16. Note that all latitude and longitude values
are in decimal degrees and False Northing and False Easting are
always presented in meters. All entries involving degree must be in
decimal degrees based on a 360 circle.



Nowsysiem TS N
System: PRYI

Projection: |Lambert_Cu:unFDrmaI_CDniu:_ESF' j

Daturm:
Load File | ey Diaturm |

M. Parallel: 18.43333372  False Morthing:
S, Parallel: 18.03333337 |0 m

Z. Meridian: -66,4333333  False Easting:

Lat of Origin: |17.8333333 | 1524003048 m

Figure 2-16

Some projections such as Switzerland CH1903 involve a datum shift in
addition to the above. Define a datum shift by selecting "New
Datum", as shown in Figure 2-16. This brings up the dialog shown in
Figure 2-17. You may select a predefined Ellipsoid or set your own
parameters by typing in a new ellipsoid name and entering values for a
and 1/f. The values for dX, dY, dZ, rot X, rot Y, rot Z and scale are
“to WGS84”. Rotation values are in seconds on the 360 circle. If the
values you have are “from WGS84”, simply reverse the sign of each
value (positive becomes negative and vice versa). In this example, we
can choose the Ellipsoid GRS80 and leave the other items in the dialog
unchanged.
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Define Coordinate System (0] 4 I Cancel I

Marne: |Z|:|r'|e 2200

Ellipsoid: El
a: [p37s137 M Scale (pprod:
1/f: |pos.2572221012 o

(sl IIII o orob X IIII "
' IIII m  roty: IIII "
dz: IIII m rotZ: IIII "

[w] GSF File is relative to WESS4

Figure 2-17

You will need to save the system to a file, as shown in Figure 2-18.
You may save the system to a “sys” file or a “csl” file. Sys files
contain only one system definition. Csl files contain multiple system
definitions. Both files are ASCII text files using OpenGIS WKT (Well
Known Text) format.

T

Type: [SYS Files || | ﬁ
|CSL Files

@ WO il

(A eackup

(O office

BORMED (MALAYSIA).SYS

PR1966.5ys

PRVL.Sys

«| 0]

Mame: IF‘R'v'I.sya

@ TESTSURVCOMDY.

Figure 2-18

To load a user defined coordinate system from a file, go to File, Job
Settings, GPS and click on the “Edit Projection List”. Select “Add



User Defined” and select Load File as shown in Figure 2-19. Then
click on the “Define” button. Select “Load from File” as shown in
Figure 2-19. Change the File Type to “sys” or “csl” depending on the
type of file you are loading. A “sys” file will be associated with each
job. You can load the projection last used on a survey job by loading
its “sys” file. Select your file and say OK. If you have selected a csl
file, you will be asked to choose from a list of system definitions found
in the file. For the “csl” type, you may verify that the details of your
system have been loaded correctly by pressing “Edit/View Details”
and “Edit/View Datum”.

Define Coordinate System ok I Cancel I

Coordinate System: PRV

Projection: Lambert_Conformal_Conic_25F

Daturm: Zone 5200

Ellipsoid: GRSE0

EditMiew Details Save To File
Create Mew | | Load From File

Figure 2-19

® Transformation: The transformation in the Align Local
Coordinates command can either be by plane similarity or rigid
body methods. Both methods use a best-fit least squares
transformation. The difference is that the rigid body method does a
transformation with a translation and rotation and without a scale.
The plane similarity does a rotation, translation and scale. This
option only applies when two or more points are used in Align
Local Coordinates. Plane Similarity is the default for multi-point
localizations and is recommended for most applications.

m One Point Localization Azimuth: This option applies to the
rotation when using one point in Align Local Coordinates. For this
alignment method, the state plane coordinate is translated to the
local coordinate. Then the rotation can use either the state plane
grid or the geodetic as north. No scale is applied in this
transformation. The state plane and geodetic true north diverge
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slightly in the east and west edges of the state plane zone. This
option allows you to choose which north to use. Though referred to

as “state plane,” this applies to grid systems worldwide, and is the
default setting.

Stakeout Tab

This option will appear different depending on whether you are
configured for total station use or GPS. If you are configured for a total
station, the Stakeout tab will appear as shown in Figure 2-20 below.

Job Settings (0] 4 Cancel

[options | Units | New 1ob | crs |Erdl
|:| Store Carlson Cutsheet Data in Note File

Zero Hz Angle to Target (Sokkia 2-Way only)
|:| Control File Points have Priority for Stakeout

Decimals: IIII.EIEIEI :l

[ Increment Station Interval from Beq. Station
[T apply Station Limits

| Set Cutsheet Format

Figure 2-20

If you are configured for GPS, the Stakeout tab will appear as shown
in Figure 2-21 below.
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Job Settings (0] 4 Cancel

[options | Units | New Job | crs (el |

[ store Carlson Cutsheet Data in Note File

[] Control File Points have Priority for Stakeout
ALtD Zoom

[ oraw Trail

Decimals: IIII.EIEIEI :l

[] Increment Station Interval from Beg. Station
[T &pply Station Limits
| Set Cutsheet Farmat

Figure 2-21

m Store Carlson Cutsheet Data in Note File: This option specifies
whether or not to store the stakeout data in the note file ((NOT) for
the current job. At the end of staking out a point, there is an option
to store the staked coordinates in the current job. This stakeout note
file option allows you to store more stakeout data in addition to the
staked coordinates. This additional data includes the target
coordinates and horizontal and vertical difference between the
staked and target points. Keep in mind that you can store an ASCII
cutsheet file using the button at the bottom of the dialog, so storing
into the note file is redundant if a formal cutsheet file is stored. The
one advantage of the note file is that notes are viewable in
association with points using Carlson Software office products such
as Carlson SurvCadd, Carlson Survey, or Carlson Survey Desktop.

m Zero Hz Angle to Target: This option specifies whether or not
FAST Survey will set the horizontal angle of the total station to
zero in the direction towards the stakeout point. When stakeout is
completed, the horizontal angle is set back to the original value.
This option only applies to Sokkia total stations or to total stations
such as Nikon which have a “Sokkia emulation” mode.

m Control File Points have Priority for Stakeout: This option,
which applies to both total stations and GPS, will choose the point
in the control file for stakeout, when the point requested exists in
both the current file and the control file.
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Note: Use this option with care. You may not realize that
this option is set, and will discover that directions to your
expected stakeout point of 10 are really based on a point 10
from another file altogether — the control file.

Auto Zoom: This option specifies whether or not FAST Survey
will zoom the drawing display in or out so that both your current
position and stakeout target are visible on the screen. This option
only applies to GPS.

Draw Trail: This option specifies whether or not FAST Survey
displays a line in the stakeout screen showing where you have been
as you move towards the stakeout point. This option only applies to
GPS.

Decimals: Use this to control the decimal precision reported during
stakeout routines.

Increment Station Interval from Beg. Station: For centerlines
that start on an “odd” station such as 1020 (10+20 in U.S. stationing
format), this option would conduct stakeout by interval measured
from station 1020. So a 50 interval stakeout, instead of being 1050,
1100, 1150 would be 1020, 1070, 1120, etc.

Apply Station Limits: When selected, the program will not
automatically advance beyond the natural start and end of a given
centerline.

Set Cutsheet Format leads to the following 3 options:

Set Pt Cutsheet Format: This button opens a Settings dialog where
you can customize the Point Cutsheet report format as well as view
and edit the current point cutsheet file. This applies to the command
Stake Points.

Set Cl Cutsheet Format: This button opens a Settings dialog
where you can customize the Centerline Cutsheet report format and
view and edit the current centerline cutsheet file. This applies to
commands within Stake Line/Arc and includes station and offset
options in the stored file, as well as cut/fill.

Set Slope Staking Report Format: This button opens a Settings
dialog where you can customize the Slope Staking report format as
well as view and edit the current slope staking report file. This
applies only to the command Slope Staking available with Roading.

These last three options allow you to customize the respective output
report. To change an item label, highlight the item, change the Header



Label field, then tap Update Item. You can select an item in the list and
turn it ON or OFF. You can also control the order of the report items
by using the Move Down and Move Up buttons. The options in this
dialog are shown below.

Settings 84 I Cancel
Select File Store Pt Cutsheet File Edit File

WDisk\Data\cargo, ot

Item OnfOff I Header Label -
Design Pt# oM Pt
Design Elv oM Design Ely.

Stake Elv

Cut | Cut

Fill ON Fill E|EI
< |

Header Label: On/Off |Update Iteml

Stake Elv. | Mave Down || Mowve Lip |

Figure 2-22

m Select File: Tap this button to select the output file. This file
name is shown below this button.

m Store Pt Cutsheet File: Check this toggle to store the report to
the selected file. Uncheck this toggle to disable the report.

m Edit File: Click to Edit and review the cutsheet file. Here is a
point cutsheet file. Notice that the wvertical bars of the
“spreadsheet” can be moved left and right condensing the
display, to see more of the header lines. Just pick them in the
title line and move them. Shown below is a Point Cutsheet, as
viewed in the Edit File option.
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Edit CutSheet File

Pt# |Desi... [Meas... |Cut Fill
11 95,250 | 100.050 | 4.800
12 100,051 | 100,034 0,017
13 100,081 | 100,034 0,047
15 100,082 | 100,076 0,006
16 100,068 | 100,026 0,042

4] | ]

Insert Up Dot Special || Delete
Figure 2-23
List Points
Function

This command will list all of the points in the current coordinate (.crd)
file. You can also edit any point in the list.
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50



Detailz | Settings Close

PLID | Morthing Easting Elevation | D=~

348 477531451  4685.8194 12,994
349 477530552 4631.8023 12,789
350 47771637 45363.1534 12,680
351 47729757 4496,3707 12651
352 4778.8146 4431.8027 12,243
353 43122867  4687.85690 11,988
354 43159902 47526286  11.693
355 43195617 48326.3545 11,346

4320,1931 4895.7313  10.379

4| | ]
Edit Add Eind Delete
Figure 2-24

Figure 2-24 shows the List Points dialog. The point list includes Point
ID, Northing, Easting, Elevation, and Description. The title bar of the
dialog box displays the total points in the file. Click on Details to see
more information, such as the highest point ID in the file and the used
and unused point IDs.

Current Job

Type CRD: Alphanumeric EI

Paint ID Report: -
Highest Paint ID: 356

Lized Paoints:
1-158,161-283,286-356
Murmber of used points: 352

Unused Points:
159-1a0,234-2385
Murmber of unused boints: 4 EI

Figure 2-25
Tap the Settings button to customize the List Points display.
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Settings 04 I Cancel I

Field Mame | Display Mame

Morthing Morthing
Easting Easting
Elevation Elevation
Description Description
Motes Motes
[T show Point Motes
Display Narme: Elv, Digits:  Mor/Eas Digits:
t 10 oo [+]looooo [+
| Update Item || Mowe Dowen || Mowe Lp ||
Figure 2-26

Figure 2-26 shows the Options dialog for List Points. To rearrange the
order of the fields shown in Figure 2-24, highlight a field and use the
Move Down and Move Up buttons. To rename a field, highlight it,
enter a new name in the Display Name field and then tap Update Item.
This would allow customization, where Northing, Easting could
become X, Y as renamed, and “re-ordered” header lines. The decimal
precision for each field can also be set in the Options dialog. Notes can
be placed in any order of the list, but can also be turned off, as shown
above. Press OK to return to the main List Points dialog.

To edit a point in the list, double tap on it or highlight the point and tap
the Edit button. The dialog shown in Figure 2-27 appears.



Enter Point Coordinates QK I Cancel I
Point ID: [352 Edit Notes ||
Northing: [4778.8146 fit
Easting: [4431.8027 fit
Elevation: [12.2427 fi

Description: |
Input/Edit Atlributes
Figure 2-27

You may edit any aspect of the point. To edit, move the cursor into the
field of the aspect to modify and enter the new value. Choose OK to
enter the edited point into the coordinate file, or choose Cancel to
negate your modifications. The Input/Edit Attributes button refers to
GIS data attributes associated with a point. These GIS attributes will
export in the form of shape files (Tools pulldown in the Map screen).
Few surveyors currently need the GIS attributing features of FAST
Survey, but these features help link FAST Survey to the ESRI world,
just as the DXF output of linework links to the CAD world.

To add a point, press the Add button. The dialog shown in Figure 2-27
appears except all of the fields are blank. You must enter the point
number, northing and easting.

To delete a point, highlight a point number and tap the Delete button.
You will be asked to confirm this choice before the point is actually
deleted.

To find a point number, tap the Find button. The dialog shown in
Figure 2-28 appears. You can search for a point by Point ID or
description, but not both at the same time.
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Cancel

Find Point in List

SEARCH based an

Point I0: |

Point Description: |gs

Figure 2-28

When a control file is specified, List Points offers the option to select
the control file and to list the control file points also. This feature,
shown here in Figure 2-29, enables the “From List” option found
throughout FAST Survey to access Control Points. The vertical bars in
the “header” lines separating Pt ID, Northing, Easting, etc. can be
moved to “condense” the display, as desired. The new positions,
however, are not stored.
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Job Control Details | Settings Close

PLID | Morthing Easting Elevation | Des
4 259500,67a0 1947271.9710 27852581
10 2594582.7670  1947253.4700 2683.220
11 Z239569,3765  1947303.3360 2687.210
12 239523.7331 1947216.7968 26582360 gr
13 299417.2913 19473289733 2680.230 gr
14 299450,6102  1947337.5170 2685291 gr
15 259521.9459 19473668164 2687908 ip

G 259390.2268 19472854580 2679.588 |

] | ]

The number of points and highest point number in the file will now

add

Find

Figure 2-29

appear in the “Details” option.

Delete




Configure Reading

Function

This function allows you to select settings and preferences that apply
to observations taken in the field. These parameters are used in many
operations, such as Store Points (GPS) or Sideshot/Traverse. Configure
Reading is also accessible from within Sideshot/Traverse and other
routines by pressing the C icon.

Total Station Configure Reading Dialog — see Figure 2-30.

Configure Reading (0] I Cancel

Reference

Murm Dist Readings: 1

Recip Calc: e :l

|:| Average Direct and Reverse
Hgt/Desc Prompt on Save {Topo Only)
[ &ngle Only in Reverse Face
O Store then Read
Function of Erter Key: @) Read then Store
() pead or Store

Figure 2-30

m Num Dist Readings: Specifies the number of distance readings that
will be taken on each observation. Values between 1 and 9 are
accepted. If the Distance (EDM) Tolerance is exceeded between
readings, a Warning Screen will appear.

Note: The Num Dist Readings setting does not apply to
Manual Total Station mode. In this mode, you can use the
calculator to average distances. When prompted for Slope
Distance, enter “?”. This goes to the Calculator routines.
Choose the Scientific Tab. Then here’s how to enter 3
values:

141.213 Enter
141.211 Enter
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141.220 Enter

Now press + on the keyboard twice and with the first +,

141.220 is added to 141.211 to get 282.431, then with the
second + you get 423.6440.

Then enter 3 and type “/” for divide. This gives the result:
141.2147.

Choose the Copy button at the bottom of the screen, then
Paste at the top.

m Reciprocal Calculation: This option has 3 settings: No, Prompted

and Always. It governs the calculation of foresight points taken
with a total station, where a backsight measurement is also taken.
When set to Always, the program will calculate the distance to the
foresight point and delta elevation by combining the foresight and
backsight measurements. When set to Prompted, the program will
detect the backsight measurement and ask the user if the occupied
point should be calculated using both previous foresight and current
backsight. If set to No, the program calculates foresight points
based only on the foresight measurement.

m Average Direct and Reverse: When clicked on the

Sideshot/Traverse dialog box prompts for two observations, direct
(F1) and reverse (F2) readings. The two readings are then combined
to produce an average observation record for the vertical circle,
which is stored in the rw5 file as a sideshot (SS) record. For
calculation purposes, the routine only averages the vertical circle
readings, and uses the direct horizontal reading for the direction.
Both the direct and reverse readings are stored in the rw5 file as a
note record. When clicked off, (default setting) only the direct
foresight shot will be taken.

m Hgt/Desc Prompt on Save: When clicked off, the program expects

entry of target height and point description prior to storing the shot
within Sideshot/Traverse, Elevation Difference, Store Points (GPS)
and other commands. Thus when the shot is taken, the correct
target height and description must already be entered. Many users
prefer to enter the target height and description for a shot after the
shot is taken. They expect to be prompted and reminded. Although
this adds an extra prompt screen, it can reduce errors (you no longer
have to anticipate the shot and get the information in ahead of time).



So when Hgt/Desc Prompt on Save is clicked on, you get the dialog
shown in Figure 2-31.

Store Point ok I Cancel I
Point ID: Target Height:
257 2.0
M:S003.23335 E:5000.2933 £:98.0737
HRMS 0,037 YREMS 0,080 POOP: 3,200
Point Description: |IPF

EP ™

EFP1

G

MM

CHE

T ALY E

Figure 2-31

The cursor is located on the Point Description prompt, but you also
have the option to re-enter a different point number and change the
target height. Note that all the field codes identified in the Feature
Code List under Surv are available for touch or arrow key selection,
provided this option is activated in Job Settings (Use Code Table for
Descriptions). Also, if you enter the first character of a code (as in I
for IP), it will automatically highlight the first field code starting with
I, allowing you to arrow key to the one you want, or accept the
highlighted option. It is not case-sensitive. A small “i” will locate the
IP option.

m Angle Only in Reverse Face: When taking Face 1 and Face 2
foresights, or when doing Set Collection, you will be prompted only
for the angle, not the distance measurement.

m Function of Enter Key: Since the Enter Key is a convenient way
to take shots in the command Store Points, FAST Survey allows the
user to define the effects of the Enter Key. These different uses of
Enter (for total stations) apply not only to Store Points but also to
Elevation Difference.

m Store then Read: This is similar to the effects of the Read key
on the original SDR data collectors. After a backsight, the first
time Enter is used, it will take the shot and display the results.
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Then when you foresight the next point, Enter will “Store Last,
Read Next”. This procedure is best used with the above
Hgt/Desc Prompt on Save turned off. If that option is on, then
when you turn to the new shot and press Enter, the new shot
doesn’t take right away, but instead, you are prompted for the
target height and description of the previous shot. That could
cause some confusion. But with Hgt/Desc Prompt turned off, it
is very efficient. You press Enter and take your first shot. You
see the results displayed, and can alter descriptions or target
heights or point numbers for that shot. You sight your next
foresight, and press Enter and the last shot is correctly stored and
the next is taken. The information is displayed. You can review
and alter it. You sight your next foresight, press Enter and store
the last shot and shoot the next, etc.

Read then Store: With this option, the Enter key takes the shot
and stores the point. This options works very well with the
Hgt/Desc Prompt on Save turned on, in which case Enter takes
the shot, then displays the results and provides opportunity for
editing, as in the Store Point dialog shown above.

Read or Store: The first Enter takes the reading and the second
enter stores the reading.

Reference Tab, Total Station Configuration

Configure Reading (0] I Cancel
Reference

() Morth-South, East-West

@ Instrument |R|:u:| El
Orto: | =

O Azimuth, Distance

[T r-out, Up-Down if Alignment available

YiEwpoint:

Figure 2-32

m Direction to Point—North-South, East-West: When total

stations are used, the direction to go in stakeout can be North-



South, East-West. The program might advise, North 3.582, East
1.917. This method is better suited to GPS work and is subject
to having a sense, in the field, of the north direction.

m Direction to Point—In-Out, Left-Right: Nearly all surveyors
choose this method. If you are staking a point 100 meters from
the instrument, and take a measurement at 97 meters, the program
would respond, “Out 3”. If the In-Out, Left-Right option is
selected, additional options become available for defining left-
right. The “Instrument” setting has 2 Viewpoint options: Rod
and Instrument. If the Viewpoint is from the “Rod”, then left
would advise the rodman to move left of the line defined by the
rod to the instrument. If the Viewpoint is from the instrument,
then left would be left of the line defined from instrument to rod.
If the Pt ID option is set, then the point is substituted for the
instrument, and left/right is either from the “rod to point”
perspective (Rod setting) or from the “point to rod” perspective
(Point setting).

m Direction to Point—Azimuth, Distance: This directs you to the
point for stakeout by the total distance and the azimuth, in either
the 360 circle or 400 circle if configured to grads.

® In-Out, Up-Down if Alignment is Available: This option
overrides the settings above, and if the stakeout involves a
centerline, the program will direct the user by distance in to or
out from the centerline and up and down station (up being in the
forward direction of the stationing or chainage).

GPS Configure Reading Dialog — see Figure 2-33.

Configure Reading
59



Configure Reading (] I Cancel I

Reference

Mum. of Average Readings: |1

Store Fixed Only
Hgt/Desc Prompt on Save (Topo Only)

Figure 2-33

m Number of Average Readings: Specifies the number of GPS
readings to average before storing the point. The default value is 1.

m Store Fixed Only: When toggled ON, only data gathered in the
fixed (locked) status will be stored to the point file. If attempting to
store data when the receiver is not fixed, a message will appear
stating, "Position is not fixed! Continue storing?". The program
will prompt to store the point anyway. This allows for overwriting
the “store fixed only” variable without having to go back to
configure reading menu.

m Hgt/Desc Prompt on Save: Prompts for target height, point
number and description after the point is shot, within Store Points
or Sideshot/Traverse. It works the same for GPS as it does for total
stations, as documented above.

Reference Tab, GPS Configuration
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Configure Reading (0] I Cancel
Reference

() Morth-South, East-West
@ In-out, Left-Right

YiEwpoint:

O Basze station Im :l
@t [4 =]

O Azimuth, Distance
O Direction, Distance
[T r-out, Up-Down if Alignment available

Figure 2-34

m Direction to Point—North-South/East-West: This option is
commonly used for GPS stakeout, but requires a good sense of
“where north is” on the job site.

m Direction to Point—In-Out, Left-Right: This option will
reference in-out to either a base station or a point. The Viewpoint
governs the direction. In would be to the base station or Pt ID, as
selected. But left and right would be from the Rod looking at the
base station or point (point 4 as shown here) or as seen from the Pt
ID or base station looking at the rod (rover antenna). The Rod
Viewpoint is by far the most common in the In-Out, Left-Right
setting.

m Direction to Point—Azimuth, Distance: This selection directs you
to the point by the azimuth and distance from your measured point
to the desired point. Again, a good sense of the north direction is
required.

m Direction to Point—Direction, Distance: This follows the
direction of your current, most recent movement, and advises you to
go left or right of that movement, and the total distance to go. As
you veer to the left, say, and over-compensate, you will be directed
right. After a few such back-and-forth directions, you can often
settle in on the approximate direction and simply go the necessary
distance until you are close. In this command, it is good to bounce
back between left and right, since it implies you are nearly on
course.
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m  In-Out, Up-Down if Alignment is Available: This option
overrides the settings above, and if the stakeout involves a
centerline, the program will direct the user by distance in to or out
from the centerline and up and down station (up being in the
forward direction of the stationing or chainage).

Feature Code List

Function

This command allows you to define feature code lists. You can create
multiple feature code lists and each list can contain an unlimited
number of codes. Each feature code consists of a short code, a longer
description, a polyline toggle and a polyline type setting. The initial
dialog box is shown in Figure 2-35.

Code List: wy

Code I Linewark I Line Type I Layer Mame I Full Tex
EDR. fies a0 EC-RD
EF es o EP Edge of |
=g
IP Mo 20 IP irar pin
LP Mo 3D LP light pole
TB fes a0 TB
q | D]
| Add | | Edit I | Eemove |
Load Save A Special codes
Figure 2-35

Select a Feature Code File

Tap the Load button to select a file to edit. Choose an existing file or
enter a new file name to create a new Feature Code List. Note: Feature
Code List files have an .FCL file extension.

Saving the Feature Code List

The Save As button will let you save the current feature code list. You
may select a new file name or save the current file.



Remove a code from the list

To remove a code from the list, highlight an existing code and press
the Remove button. FAST Survey will ask you to confirm deletion of
the code.

Edit an existing code

If you wish to edit an existing code, double tap on the code. It will
appear in the Edit Code dialog shown in Figure 2-36. Edit the code
information as necessary and press OK.

m Code: Enter the name of the Feature Code. For example you might
use EP for edge of pavement.

m Full Text: Enter a description for the code. This is only for your
information. It is not added to the point description.

m Polyline ON: This setting determines whether points with this code
are joined together with linework when the points are plotted.

m Polyline is 3D: Choose whether the polyline should be 3D or 2D. If
you choose YES, then each polyline vertex is located at the
elevation of the point. If you choose NO, then the entire polyline is
constructed on elevation 0 (zero), regardless of each point’s
elevation. This setting is not applicable if Polyline ON is set to NO.

T ==

Layer name:
Code: IFL
Full Text: IFence Line
Polyline On: Polyling is 30:

| Mew atributes |

Figure 2-36

m New Attributes: This option leads to “GIS” type attributing, where
you can further describe the code (here a fence) with additional
attributes. For example, one attribute might be Fence Type, and there
may be 4 options, with a default option. These can be set up, one time,

Feature Code List
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by using the “Add” option within New Attributes, and then whenever a
fence is chosen, the attributes can be selected from a list. These
attributes store in the raw file and most importantly, will output to an
ESRI Shapefile (Map Screen, File Pulldown, Export SHP File). You
can even control the “prompt” and what the default attribute is (here
“barbed wire”) and whether some attribute entry is required, or just
optional. With this setting, any shot to “FL” for fence will jump into

the GIS attribute screen. The setup screen for attributes is shown in
Figure 2-37:

Mew attribute

MName: FEMCE TYPE

Prompt: Type

Default WYalue:  Barbed Wire

List values: | YPE! IChar EIRECI-i IND :l

Barbed \Wire
Wowen Wire
\Wood Rail

Remove || L || Doy || )8 I

Figure 2-37

Fence type is a user-defined attribute. But many attributes of the
feature are “known” by FAST Survey (eg. the current instrument being
used, the date and time, etc.). These types of “known” attributes
appear in a list of “Codes” selectable above, and shown in Figure 2-38:
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Special codes Cancel

DESCRIFTION E|
DATE

TIME

LATITUDE

LOMNGITUDE

RAWN_ELEY

ROD_HEIGHT

HRMS_CEP

\VRMS_SEP

INSTRUMENT -]

Selected code:
MICRETHIMG

Figure 2-38
Now when you are collecting the points with an “FL” code, and the
program detects that you have shot a “point-only” feature, or if a line,

that you have ended the line (eg. FL END), then you will be prompted
as shown here in Figure 2-39 (the ID refers to the polyline entity in the

DXF file):

| FL El Cancel

Add(ID Desc:- 1049053429 >fence |in[v] Save Yalues
{Char} Fence Type
| -]

arbed Wire

|I=ast Walues || Mext || Prewious || Delete || oK “

Figure 2-39
If there were several attributes associated with the fence (eg. height,
condition, etc.), then the Next and Previous buttons would be active. If
you had just show 3 points along a fence line with GPS, the RWS5 file
would appear, within COGO, Process Raw File, option Review, as
follows:
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Review File

103 4z.221 -71.083

103 E094.815 5040.087
104 4z.222 -71.0581
104 5117.589 5108.131
105 4z.221 -71.076
105 5150.502 5295.5954
Hote

Attribute: 103, FENCE TYPE:Barbed Wi
Attribute:104,FENCE TYPE:Earbed Wi
Attribute: 105, FENCE TYPE:Barbed i

4] | |

Figure 2-40

You have the option to not save the attribute information, in which
case it would not appear in the raw file or be convertible to shape files
using the Tools command in the Map screen.

Add a new code

Press the Add Code button to add a feature code to the list. The same
fields apply as described under Edit Code above.

Special Code Suffixes

In addition to the codes that you add to the Feature Code List, there are
some predefined code suffixes that you may use. They are described
below.
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Linework special codes Cloze

[E4GLE POINT Codes |

Special code I alias -

CLO CLO
SPC EEle) SO0
JPr PN Izllzl
1 |
PT Curve [ Use Code Only
Alizs: ‘ Accept Mew Alias |
Figure 2-41

m PC & PT: Used to specify the point of curvature (PC) and point of
tangency (PT) of a curve. If you are taking shots on a curve, use PC
to specify the beginning of the curve and PT to specify the end of
the curve. In Figure 2-42, point 5 and 8 use the PC suffix and points
7 and 10 have the PT suffix.

TOPODGRAPHY

Figure 2-42

m CLO: Used to close a polyline. Figure 2-43 shows how this code is
used. Points 11-13 are coded “BLD”, point 14 is coded “BLD
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CLO”. This tells the polyline to close from point 14 back to point
11.

MAP VIEW

% * BLD CLO
Start

Figure 2-43
m SMO: Use this code suffix to smooth the polyline through the
points. Figure 2-44 illustrates two sets of identical linework. The
top polyline was constructed using the standard code EP. The
bottom polyline was also constructed using the code EP, except the
final shot was coded “EP SMO”. Note that for clarity, the points
were turned OFF for the screen shot.
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MAP VIEW I}  NIMENU)

Without smoothing

With srnoakhing

i l E Maoke: Painks not shown For clarity

| 0

Figure 2-44

m JPN: Using this code followed by a point number # will create a
new line segment between the current point and the entered point
number.

m END (or -7): Use this code suffix on a point to end the linework at
that point. Figure 2-45 shows that all shots are coded EP. Points 5
and 6 are not connected because of the END suffix on point 5.
Points 9 and 10 are not connected because of the END suffix on
point 9.
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TOPOGRAPHY I} WIVIENU)

B bde O

EP EMDr
EP ERDr

EY

=V S S
=

&

@ @E—D e EP EMND C |

Pt|13 Desc HT:|G _I
2 e L

AR £ S0

Figure 2-45

m +7: Default code for “Start Line”—can be used to “force” linework
on codes that are normally used for points only. It can also be used
with standard linework codes (eg. FL for fence line, as in FL+7) to
start a new line, which automatically ends any previous fence line
already started.

m Special Codes (Aliases): All the special codes can be altered to
suit your practices. For example, if your crews start curves by the code
CS (Curve Start) and end with CE (Curve End), these can be
substituted for PC and PT as “aliases”. Furthermore, the special codes
can occur before the description or after the description (normal
practice). So whereas by default, curves might be coded EP, EP PC,
EP, EP (no EP PT is needed, 3-point curves are default), coding could
be EP, CS EP, EP, EP (through use of aliases). This is illustrated
below:



Linework special codes
EAGLE POINT Codes
I alias -
=]
CLO
SPC SMO
5
< |
PT Curve [T Use Code Only
Alias: | Arcept New Alias |
Figure 2-46

[T3RL)

In the earlier dialog example that “..” was substituted for PC. So even
a description such as EP could launch into a curve, and may be easier
to type.

Note: The main purpose of the flexible line coding is to
create linework in the field that will be re-created in the
office using office software. The field linework is typically
used for confirmation—if a curve is drawn, the field
surveyors know it will create a curve when processed in the
office, whether in AutoDesk, Carlson or other types of
office software. But linework created in the field is stored
as a DXF file and will draw in most CAD programs when
copied from the CE device to the office PC.

m Eagle Point Codes: Here you can set special Field Code, End Line
and Close Line coding to draw per Eagle Point conventions and set up
normal processing of linework when downloaded to Eagle Point office
software.

Feature Code List
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Data Transfer

Function

This command prepares FAST Survey for transferring data to and from
a desktop PC. Data Transfer requires that a companion program on the
PC is running to receive and send files. FAST Survey, using the Data
Transfer option, must “handshake” with the program on the PC in
order for the transfer to be successful. A serial cable must connect the
PC to the handheld device running FAST Survey. COM ports must be
identified correctly, as well as baud rates. The Data Transfer screen in
FAST Survey is shown in Figure 2-47 below.

Data Transfer

i SurvCADD/Carlson Survey Transfer |

Kermit Transfer

SDR Transfer

TDS Transfer

Infrared Transfer

COM Port:  [COM1 ]

Figure 2-47

m SurvCADD/Carlson Survey Download: This option is designed to
work with Carlson Software products (SurvCADD, Carlson Survey,
& X-Port). It also works with the standalone SurvCom program that
is included with the purchase of FAST Survey. The handshake is
designed for simplicity and robustness. Carlson Software products
use the same native file formats as FAST Survey, so no file
conversion occurs—only transfer.

m Kermit Transfer: This command leads to a send and receive
screen that works with the Kermit program on the PC. This is a
readily available data transfer program.

m SDR Transfer: This command is designed to work with existing
programs that communicate with the SDR. For example, if you
have LDD, Integraph, SurvCADD SelectCAD or other software



that contains an SDR33 transfer routine, then this option is designed
to mimic that protocol. When an RWS5 file is selected, it is
automatically converted to a Sokkia RAW file and downloaded to
the PC. When a CRD file is selected, it is automatically converted
to a Sokkia RAW file with “08” records for points. This allows
users to use and process the data in FAST Survey similarly to the
data in the SDR33. You can also upload into the FAST Survey
field computer Sokkia RAW files that contain point records. All
the points will be stored in a CRD file on FAST Survey.

Sending data to a computer using the SurvCADD/Carlson Survey
Download Option

Connect your serial cable to your PC. Select Data Transfer from the
File menu. Choose SurvCADD/Carlson Survey Download. This leads
to a File Transfer screen on FAST Survey, which says “Awaiting
Connection”. All the action is on the PC side. There is no time delay
in this handshake. It will wait for the PC program to catch up. When
you connect the cable from FAST Survey to the PC, MicroSoft
ActiveSync may interfere and say “Connect to PC?” If you get this
question, say No and on your PC, click off the MicroSoft ActiveSync
serial linkage if it is on.

Execute SurvCom, or for Carlson Survey or SurvCADD users (July,
2001 build or later), choose Tools, Data Collectors, SurvCE/SurvStar
option. If you get “Failed to open Com 1 error code -3”, the most
likely culprits include no cable connection or interference by Microsoft
ActiveSync. If connection is automatically established, FAST Survey
will display, “Connected to PC”. On the PC side, you will see the
dialog shown in Figure 2-48.
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> SurvCom v1.14

Local PC Remate

Tatal Files: 21 Tatal Files: 8

Bytes: 241434 Bytes: 1943k

Bytes Free: 37522M Bytes Free; 4868

Laocal Path: C:... fileshCarlson software 20044\Data Remate Path: Disk\D ata

Marme | Size | b clif - Marne | Size | Modified |
[Up Ore Level] 02/25/04 22 [Up Ore Level] 11/26/03 03:37
(O Backup /20004 17+ [ Backup 11/26/0310:10
(esais 01/16/04 15 Cecsals 1247/0311:22
4] 100.cRD 600 O1/19/04 20: [#] 2050.CRD 280 12/230316:38
=] 101.cRD 18218 01/21/04 210 [#] big-fle.CRD 1917k 01/05/04 1543
[#] army.CRD 112 01/05/04 15! [#] Drm.CRD 168 02/07/04 2148
[#] Curve.CRD 1064 01M3/04200  |[#] dladeCRD 33 12/27/0315:45
@ examplel. CRD 5384 09M17/0313. @ zet-collection-3.CRD BBE 1227031711
[#] IRELAND CRD 4938 02/25/04 171 [#] test.CRD 952 12/26/0318.24
[#] landfilCRD 19656 O1/19/04 13 [#] wi1 cRD 23930 02/09/04 2331
3 mantopa.CRD 19992 02/25/04 15 s EI Wioodland. CRD 112 02/06/04 11:43
< > < >
*crd Tagaed LOCAL Files: 0 Bytes: 0

Statuz: Conmected to remate machine

SR ENENETIE =)
Connect  Transfer  SetPath  Make dir Delete  Rename  Options Geoid FZF corre E =it

Figure 2-48

3 If only the left side of the screen displays data, then you do not yet
have a connection. Press the Connect button located at the bottom left
of the file transfer dialog. The transfer program will respond with
Retrieving File List. Once the file list has been retrieved, the left side
of the dialog box will show files located in the specified path on the
PC and the right side of the dialog displays the files located in the
designated path on the remote. You can change directories by scrolling
to the top of the file list and choosing Up One Level (just like in
Windows). In the above dialog, a filter was applied so that the only
files in the form of *.crd are displayed. Filters such as this can be set
up using the Options button.

4 To transfer one or more files, simply select or highlight the desired
files and select the transfer button. More than one file can be
transferred from the remote to the PC or from the PC to the remote
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during the transfer process. Standard Windows selection options
apply. For example, selecting one file and then while pressing the shift
key on the PC, selecting another file deeper on the list will select all
the files in between the first and last selected. You can also select the
first file to transfer and press and hold down the shift key and use the
down arrow to specify the range of files to transfer. Pressing and
holding the control key on the keyboard allows for the selection of
multiple files in any selection order, by picking the files with the left
mouse button.

After the files have been selected, press the transfer button. When the
transfer is complete, the program will return Transfer Complete
message and will then proceed to update the file lists on the PC and the
Remote.

SurvCom Commands (located in the SurvCom dialog box, Figure
2-48 above)

m Connect: After selecting Data Transfer from the File menu, press
this button to connect to the PC. Once connection is made, the
status line on the file transfer utility dialog box will show
Connected to the remote machine.

m Transfer: Pressing this button transfers selected files from either
the Remote to the PC, or the PC to the Remote.

m Set Path: This option allows for the specification of the desired
source and destination drives and folders for both the PC and the
Remote device. For example, if you were downloading, or copying
files from the Remote device to the PC, to specify a source path on
the remote device, select the Remote Machine toggle and then type
in the desired path in the path field. To specify a destination path
on the PC, select the Local PC toggle and type in the desired path
the path field. When a change to either path is made, the transfer
utility will retrieve a new file list from the specified paths.

m Make Dir: This option allows for creation of directories on both the
PC and the Remote device. Specify the machine to create the
directory on and then enter the directory name.

m Delete: This option allows you to delete the tagged files.

Rename: Select a file and rename it.

m Options: This command allows you to set various options for data
transfer. The dialog shown in Figure 2-49 will appear.
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% Dptions

File Mazk. .. *.crd
Directary Sort... By MAME

Dizgplay Special Files

|
|
|
Corfitm Overite | YES
|
|
|

YES
115200
Protect Bermote Files YES

Ok LCancel |

Figure 2-49

Com Port: You must select which com port on the PC to use.

Confirm Delete

Baud Rate...

File Mask: You must select a file filtering syntax.
Directory Sort: You must select how to sort the list of files.

Display Special Files: Toggle whether or not you should see
special files.

m Confirm Overwrite: Check this to confirm before overwriting
files.

m Baud Rate: You must choose the baud rate for transferring data.

m Protect Remote Files: Check this to protect files on the mobile
device.

m Set Geoid: This command will carve out a portion of the Geoid 99,
EGM96, Canadian CGG2000, Canadian HT2.0, Canadian HT1.01,
Australian GDA94 and Great Britain OSG-MO2 grid files and send
it to FAST Survey. Since these geoid grids are very large, this
carves out a precise portion of it and avoids overloading the
memory on the remote device running FAST Survey. You will be
prompted for the directory, on the PC, of the source Geoid grid file,
and the approximate latitude and longitude of the job, and the size
of the area desired in miles, kilometers or degrees of latitude and
longitude. See Figure 2-50
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Set Geoid Area

Gieaid Grid Files Dir |E:\SurvEEDemn\D ata

Geoid Type |Geu:|ic| 99

Enter Lat/Lon near center of job.

Latitude{dd. rmmsz] 4245 @M 5
Longitude [dd. mmss] 8215 " E e
Girid size 25 " miles ™ km  deg

Grid Mame |geu:|ic|

ok | Cancel |

Figure 2-50

m F2F Conversion: This converts the more thorough and detailed
Carlson Survey field code file (for field-to-finish work) to the more
simplified Feature Code List that runs in FAST Survey. The
Feature Code List in FAST Survey handles Linework (on or off),
Line Type (2D or 3D), Layer (= Code) and Full Text (Description).

m Infrared Transfer: This command leads to a send and receive
screen that works with the Window Socket IrDA server/client
objects only between two CE mobile devices. This is a readily
available data transfer program. Please make sure you align your
devices so that the infrared transceivers are within one meter of
each other, and the transceivers are pointing at each other. For a
easy connection it is preferable to start first the server (the device
that will receive the data file) and after that the client (the device
from which the data file will be sent).

m Bluetooth Transfer: If the mobile device has a Bluetooth emulated
serial COM port, the user will be able to select it from the list and
transfer data from/to another device that has Bluetooth available.

m Exit: This command will exit the File Transfer Utility

Data Transfer
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Import/Export ASCII File

Function

This function allows you to import an ASCII file to job data or export
job data to an ACSII file. When you choose this command, you will
get a secondary dialog where you choose to Import or Export.

Import ASCII File

This command converts point data from an ASCII text file into the
FAST Survey format. The source ASCII file can contain any
combination of point number, northing, easting, elevation, and
description. You may select any of the predefined formats or create
your own custom format. Figure 2-51 shows the Import Ascii dialog
box.

Import Ascii oIk I Cancel I

Source File Format: |User Defined El

File: |W|ﬁ,r Documents\data, ot

P-Pt Mo, Y-Marth, X-East, Z2-Elv, D-Desc, S5-Skip

Comman FDrmatBIF',‘I’,KJZJD :l Choice: IF',YJKJZJD

Preview IlD 1,3121284,35296466,852151,5233020

Header Lines: [0 | Add 1o Pt #'s: IEI Pt Profect

Figure 2-51

m Source File Format: You must choose the format of the source
file. The choices include
m User Defined: For importing most .TXT and .ASC files. The

coordinate order in the Choice field is used.

Traverse PC: For importing Traverse PC .TRV files.

TDS: For importing TDS .CRS5 files

Geodimeter: For importing Geodimeter .OBS files.

Trimble: For importing Trimble .POS files.



m CRD File: Allows importing a FAST Survey CRD file into the
current, active CRD file, and setting the range of points to import.
m SDR File: For importing point data within Sokkia SDR files.

m File: You must choose the file to import.

Select: Choose this button to browse for the file name.

m Common Formats: If your Source File Format is set to User
Defined, choosing one of these settings copies the contents into the
Choice field, which will be used to import the file.

m Preview: Shows you a preview of the first line of the ASCII file.
This is helpful in determining the correct coordinate order format.

m Header Lines: Specifies the number of header lines to skip in the
ASCII file.

m Add to Pt #'s: Specifies a value to be added to each point number
during the import process.

m Pt Protect: Specifies whether or not to check each point number to
see if it already exists in the current CRD file. If this is toggled ON
and you attempt to import point numbers that already exist, you will
then be prompted to overwrite each existing point number or to
cancel the operation.

In Figure 2-51, the ASCII file to import is comma delimited and
contains point number, northing, easting, elevation and description.
Figure 2-52 shows the results of running the List Points command after
importing that file.

Pts in File: 40 Highest Pt: 140

PtID I Narﬂﬁingl Easting I Elevat... IDe -

101 3121204.3830 ©£62181.0230 126.0000

102 3121277.0041 982267.6029 1273000

107 3121275.3544 982375.2331 126.5000

104 31212725151 952482.8741 126.4000

105 3121262.3567 ©52580.8497 126.4000

106 3121233.1097 ©83133.6035 126.5000

107 3121224.4734 083240.4674 127.2000

108 3121238.4622 952000,6757 127.1000

100 31212402086 952930.3733 127.2000

110 3121254.0871 952798.1404 126.2000
neasd1 125 F\I‘IFII‘IEE

4i i

Figure 2-52
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Export ASCII File

This command converts FAST Survey point data to an ASCII text file.
Figure 2-53 shows the Export Ascii dialog box. Choose a coordinate
order, type of delimiter, range of points and precision.

Export Ascii oIk I Cancel I

-Coordinate Order
) Pt# North East Elev Desc

() Pt# Marth East Elev "Desc’

{) Pt# East North Elev Desc

{_) Morth East Elev Desc () Elev Morth East

{) East Marth Elev Desc () East Morth Elev "Desc”

- Type of Delimiter
@ comma () Space Range:

["] Expart Paint Motes .
Decimals: 5
[ Export Attributes I_E

Figure 2-53

Coordinate Order: You must specify the output format for the
ASCII file. There are seven different formats to choose from. Each
can either be space or comma delimited, giving you a total of
fourteen choices. Two of the options include quotes around the
description field so that your descriptions can include spaces and/or
commas.

Type of Delimiter: You must specify the character used for
delimiting the fields in the output ASCII file. You may choose
either a space or a comma.

Range: You must specify the range of points to output.

Export Notes: When this is toggled ON, any point notes associated
with the current job will be exported to a .NOT file. These files are
used with SurvCADD (and other Carlson office software products).
Export Attributes: GIS attributes can be assigned to points that are
stored based on settings in the Feature Code List. If a point that is
shot is a manhole (eg. MH) and attributes such as concrete, 5 rungs,
2 inlets are entered for this point, these attributes will be exported to
an ASCII file for use by external programs with this option clicked
on.
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m Decimals: You must specify the output precision for northings,
eastings, and elevations. This setting does not affect point numbers
or descriptions.

After choosing the settings in this dialog box, press OK. A standard
file dialog will appear. In this dialog, choose a name for your ASCII
file and then press OK.

After the file is written, a dialog will appear telling you that it is done.
Figure 2-54 shows the result of exporting a job to an ASCII file.

[Eile Edit Help | |
H]D EEHfmR|E ?

hio1,3121284,38,882181.92,128.00, -
102,3121277.99,882267.69,127.30,
103,3121275,35,882375.23,126.50,
104,3121272.52,882482.87,126.40,
105,3121262,36,5882580.53,126.40,
106,3121233,11,5883133.60,126.80,
107,3121224,47,883240.47,127.20,
108,3121238.46,882000.68,127.10,
109,3121249,21,882930,37,127.20,
110,3121254,09,882793. 14,126.20,

111,3121260.03,882694,09,125.60, IZIB

Figure 2-54
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Delete File

Function

This command allows you to remove any existing file from any
directory to free up memory. It is always a good idea to back-up your
data by transferring it to a PC before deleting files. FAST Survey does
NOT require you to back-up your data before deleting. Figure 2-55
shows the standard file selection dialog where you choose the file name
to delete.

5 o
Type: |CRD Files |~] ﬁ FEF
(&) Disk Datad,
abl.crd buckskin.crd
abc.crd cargo-road.crd
abcl.ord demo.crd
ap2shuby.crd dermo2.crd
auzcoaby.crd glade.crd
Mame :I

Figure 2-55

Select the file you wish to delete from the standard file selection dialog
box and pick OK. FAST Survey will ask if you want to delete all files
associated with the job (eg. the .dxf file, the .rw5 file, etc.). FAST
Survey will warn you if the file or files to be deleted have never been
downloaded before, see Figure 2-56.

Delete File

The file “Disk\Datayjob4S.crd’ has
not been downloaded since it was
last miodified. Are yoL sUre you swant
o delete it?

Yes | No

Figure 2-56



Press Yes, if you wish to continue. You will be asked to confirm your
file selection once more as shown in Figure 2-57.

Delete File

Are youl sure vou want to delete
\Disk\Dataljob45, crd?

Figure 2-57

Press Yes to accept the deletion of the file, or No to cancel the
selection.

Add Job Notes

Function

This command allows you to enter job notes as ASCII text. These
notes are saved with the job. Figure 2-58 shows the Notes dialog.

Cancel

Dayl, Cloudy, 64deg

Figure 2-58

Add Job Notes
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Exit

Function

This command will exit the FAST Survey program.

Figure 2-59

Figure 2-59 shows the confirmation dialog. If you choose Yes, FAST
Survey will exit and your data files are saved. If you choose No, FAST
Survey does not exit.
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3

Equip Menu

This chapter describes the commands found
in the Equip menu.

JOB:woodlands I MAP)
File M) Surv |cOGO| Road |

A Instrument

2 Settings

3 Tolerances

4 Comm Setup

5 About FAST Survey

Figure 3-1

Exit
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JOB:woodlands I MAP)

File [T Surv |cOGO| Road |

6 Monitor/Skyplot

2 Configure Base 7 Tolerances

3 Configure Rover 8 Comm Setup

4 Receiver Utilities 9 Peripherals

5 Localization 0 About FAST Survey

Figure 3-2

Instrument
Function

This command allows you to set the equipment type that you will be
using. Figure 3-1 shows the Instrument dialog. Choose the correct
equipment from the drop down list then tap OK.

nstrument T

Instrument; Thales,/&shtech |

Geodimeter

GPS Simulation

Leica System 500 GRS
Leica GIS Systerm 50 GPS

Figure 3-3

Note that if there are several Leica or Topcon or Sokkia instrument
options, you can keep hitting the first letter (“L” for example) and the
program will scroll from one to the next until you see the correct
selection.



Settings

Function

This section discusses features found in the Settings command, which
only applies to total stations. Settings options vary based on which
type of equipment is selected. Not every total station type has special
features found within Settings. Setup and work flow for many total
stations are discussed in more detail under Setup Procedures. This
section supplements the Setup Procedures chapter.

Geodimeter or Trimble 5600
The following information describes the various options available for
the Geodimeter and Trimble total stations.

The software allows for the user to run the instrument in several modes
depending on the instrument itself.

Parameters

mConnect to [Station]: If the instrument is not robotic or the user
wants to operate it as a standard total station, the Station mode
should be used. This mode activates the dialog below and provides
the following options:

O Read Mode [STD]: Standard EDM mode.

O Read Mode [TRK]: Tracking EDM mode.

O Read Mode [Rep STD]: Standard Repetition EDM mode.
O Read Mode [Fast STD]: Fast Standard EDM mode.

O Turn to Point in Stakeout: Turns the instrument to the
horizontal angle as computed to the stakeout location specified.

O Turn to Vertical Angle in Stakeout: Turns the instrument to
the vertical angle as computed to the stakeout location
specified. This option is not typically used unless a true
elevation is known for the stakeout location specified.
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Geodimeter Setup (0]:4 | Cancel ‘

lRuhutic Parameters l

Connect 1o:  |Station -
Fead Mods: |TRE -

[ Turm to Point in Stakeout

[ Turn to Vertical Angle in Stakeout

Figure 3-4

mConnect to [Direct Robotic]: This mode works exactly as the

GeoRadio mode except a cable must be used in lieu of the radio.
The instrument must also be robotic and be operating in the Remote
mode with the faceplate removed. This mode activates the dialog
shown below and provides the following options:

O Turn Off Instrument: Turns off the instrument.

O Initialize Instrument: Turns on the instrument and initializes
the instrument.

O Read Mode [STD]: Standard EDM mode.

O Read Mode [TRK]: Tracking EDM mode.

O Read Mode [Rep STD]: Standard Repetition EDM mode.

O Read Mode [Fast STD]: Fast Standard EDM mode.

O Read Mode [RL]: Reflectorless EDM mode.

O Tracklight [Off]: Turns off the tracklights.

O Tracklight [Low]: Turns on the tracklights on low power.

O Tracklight [High]: Turns of the tracklights on high power.

O Search before Read: This toggle will force the instrument to
perform a search before initiating a reading if the instrument is
not locked on the prism.

O Search when Lost Lock: This toggle will force the instrument
to begin searching for a prism as soon as lock is lost.

O DR Series Instrument: This toggle informs the software that
the instrument is a reflectorless (Direct Reflex) model.



Geodimeter Setup (0]:4 | Cancel ‘

lRuhutic Parameters l

Connect i0: |Direct Rob ~|  Turn Off Instrument |

Read Mode: |TRE | Initialize Instrument|

Tracklight:  |High -

JJ8

v Search before Read | Search when Lost Lock

v DR Series Instrurment

Figure 3-5

m Connect to [GeoRadio]: This mode works exactly as the GeoRadio
mode except a cable must be used in lieu of the radio. The
instrument must also be robotic and be operating in the Remote
mode with the faceplate removed. This mode activates the dialog
shown below and provides the following options:

O Turn Off Instrument: Turns off the instrument.

O Initialize GeoRadio: Turns on the instrument and initializes the
instrument. The GeoRadio must be on.

O Read Mode [STD]: Standard EDM mode.

O Read Mode [TRK]: Tracking EDM mode.

O Read Mode [Rep STD]: Standard Repetition EDM mode.

O Read Mode [Fast STD]: Fast Standard EDM mode.

O Read Mode [RL]: Reflectorless EDM mode.

O Tracklight [Off]: Turns off the tracklights.

O Tracklight [Low]: Turns on the tracklights on low power.

O Tracklight [High]: Turns of the tracklights on high power.

O Station Adr: This input box allows the user to specify the
station address of the GeoRadio.

O Remote Adr: This input box allows the user to specify the
remote address of the instruments radio.

O Channel: This input box allows the user to specify the channel
of the GeoRadio.
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O Search before Read: This toggle will force the instrument to
perform a search before initiating a reading if the instrument is
not locked on the prism.

O Search when Lost Lock: This toggle will force the instrument
to begin searching for a prism as soon as lock is lost.

O DR Series Instrument: This toggle informs the software that
the instrument is a reflectorless (Direct Reflex) model.

Geodimeter Setup Ok | Cancel ‘
lRuhutic: Parameters ]

Connect o; [GeoRadia ~| Turn Off Instrument |

Read Mode:! |TRK +| Initialize GeoRadio |

Tracklight:  |High | Station Adr: |1

Channel; 1 *| Remofe Adr: |1

v Search before Read | Search when Lost Lock

v DR Series Instrurment

Figure 3-6

Robotic Parameters

m Search Range: These input boxes allow the user to specify the
range to search for the prism when a search function is initialized.

m Allow Week Signal: This will allow the instrument to return a
distance when the signal is week.

m Standard Deviation: Defines the allowable standard deviation of
the instrument readings.

Pentax
The Pentax total station has a few settings options as shown:



Pentax Setup I Cancel I

f* Record 2nd Reading

" Record 3rd Reading

Figure 3-7

For Pentax instruments, select the "PTS3" checkbox if you are using a
PTS3 series instrument. PTS3 instruments will first send out the last
reading before sending the current reading. For some users, you may
wish to choose to record the 3rd reading for the most accuracy.

Sokkia Set

Sokkia Set Setup K Cancel I

2-Way -

Communication:

F.C. mm -30

Figure 3-8

m 1-Way vs 2-Way: The 1-Way option mimics the operation of most
total station instruments using FAST Survey. The 2-Way option has
the one big advantage of sending the angle to turn into the instrument
during stakeout, so that looking at the instrument panel, you “turn to
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zero” to aim at the target point. It is recommended that Nikon
instruments be run in Sokkia Set emulation mode, enabling the 2-Way
communication.

m P.C. mm: Enter the prism offset here.

Topcon 800/8000 Direct

m Read Method: Choose between coarse, tracking, fine and
reflectorless. Reflector less “ghosts” unless enabled at right.

m Turn Method in Stakeout: A “tiered” method of turning to points
is provided. If you select “Turn to Point in Stakeout” for the robotic
Topcon 800/8000, the option below “unghosts” allowing you to also
require that it turn to the correct vertical position of the point.

Topcon 800/8000 Settings ok | cancel |
Read Method
™ Coarse [ Use CR,LF
£ Tracking Reflectorless
. Enabled?
Ol =

[ Llse Point Guid
" Reflectorless e aint LunE

[ Turn to Point in Stakeout
=

Figure 3-9
m Use CR/LF: If set, this must match the settings on the instrument.
m Use Point Guide: Option to enable use of tracking lights.

Setup Procedures

Function

This section discusses general setup procedures for various brands of
equipment, where extra detail and perspective is appropriate.



Allen-Osbourne

m Parameters: First time into this selection, as most others, the
program shows the Comms Setup screen. Note that Allen-Osbourne
GPS, like nearly all equipment, can utilize Bluetooth (wireless)
connection. There is no Configure Base, Configure Rover or Receiver
Utilities for Allen-Osbourne. FAST Survey reads the NEMA string
characters and all setup is done on the instrument itself.

Thales/Ashtech Setup

m Receiver Type: You must specify the model of Thales/Ashtech
equipment to be used within Configure Base and Configure Rover.
FAST Survey works with the following high precision, centimeter
accurate RTK GPS equipment produced by Thales/Ashtech:
Z12/Sensor, ZSurveyor, GG24, Z-Xtreme and Z-Max. FAST Survey
also works with the Ashtech Reliance USCG/DGPS RTCM sub-meter
RTK GPS receivers. The Thales ZMax with an Allegro data collector
is shown below.

Figure 3-10
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Figure 3-11

Shown in Figure 3-11 is the front panel view of the Ashtech Z-
Xtreme, as it appears in the top of the backpack. Shown in Figure
3-12 is the cabling for the Z-Xtreme looking at the back panel.

-

Figure 3-12

m Station Type: You must select the station type. Choose between
Base or Rover.

m Configure Base Station: This command initiates the receiver
connected to FAST Survey to be a base and begins broadcasting its
stationary position and satellite corrections to the rover.

m Base Rod Hgt: This is entered in feet or meters, as a vertical or
“slant” height. The slant height is the distance from the base of the
pole or from the “hub and tack” up to the edge of the metal band
that goes around the circumference of the antenna on the “slant”,
while the vertical height is measured plumb, straight down from the
base of the antenna (where it screws into the SECO adapter).

m Antenna Type: A pulldown list includes approximately 50 options.
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Figure 3-13

Shown in Figure 3-13 is the Geodetic 4 antenna.

Elevation Mask: This specifies the cutoff vertical angle above the
horizon. Any satellites below this angle will be left out of
calculations.

Configure Rover: This command has a “Parameters” tab that sets
items from Multipath and Dynamics to the Ambiguity Fixing
Parameter.

Multipath Type: You must specify this setting in order to filter out
interference in the satellite signals caused by nearby objects.
Dynamics: This setting is applied to all Thales equipment types
with the exception of the Z-Max. Here you may specify the
dynamics setting. Static is selected only when the Rover receiver is
stationary. The default is Walking. When set to Static, the HRMS
and VRMS values (measurements of accuracy) will fall to very low
numbers (high accuracy), but lock will not hold unless the antenna
is motionless. Static is recommended when the antenna and pole
are secured by a tripod or bipod.

Ambiguity Fixing Parameter: This controls the confidence level
of fixed positions. The default is 99.0. At a lower confidence
interval the system solves much faster. If the system incorrectly
solves the position, then the position error will be much greater than
the reported RMS value.

Fast CPD: This option specifies whether or not the program will
allow approximating the rover’s position if your position is lost
briefly. Off is the default. Fast CPD is generally toggled on when
Dynamics is set to Automobile.

Data Port: You must select the data port on the GPS receiver that is
connected to FAST Survey. The default setting is B. Changing this
setting will change the internal setting of the receiver.
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Radio Port: You must select the data port on the GPS receiver that
is connected to the radio modem. The default setting is A. Changing
this setting will change the internal setting of the receiver.

Message Type: You must specify the message type. For high
precision centimeter RTK GPS, set this to Ashtech (CPD). For
USCG/RTCM DGPS sub-meter accuracy, set this to RTCM.

Radio Baud Rate: This setting allows you to change Pacific Crest
radio baud settings through the receiver. The default baud rate is
9600. (Note: If there are communication problems with either port
A or B on the Ashtech ZSurveyor receiver, turn off receiver and
turn it back on with both keys depressed to reset receiver to factory
defaults.)

Send Settings to Receiver: This command uploads the settings
from FAST Survey to the receiver. The settings are retained in the
receiver for future use.

Hard Reset: Re-boots the receiver.

Soft Reset (Reset RTK Engine): Re-acquires the satellites.

Send Command to Receiver: This command allows experienced
users to type in commands using Ashtech GPS receiver commands
to set or report internal settings. (See the Thales/Ashtech operations
manuals for a complete list of GPS receiver commands.)

CSI - DGPS Max

This GPS system is typically used for GIS-type surveys with 1 to 3
meters accuracy. Corrections are obtained from satellites, WAAS or
U.S. Corps of Engineers beacons.

Geodimeter 600 Setup
Putting the 600 in the “Remote Mode”

1)
2)
3)

Turn the 600 On.
Answer the initial questions.

If you have not selected the Radio Channels and Address, do the
following:

a) Press <Menu>.

b) <I> for Set.

¢) <5> for Radio.

d) Select Channel (1-8).

e) Select Station Address (1-99).



f) Select Radio Address (1-99).
4) Press <RPU>.
5) Press <3> for Remote.
6) Press <1> for OK.
7) Press <No> for Sector.
8) Press <No> for Measure Ref Object.

9) Press any key when prompted. You do not have to remove the
keyboard as prompted. FAST Survey will control the total station.

The total station is now in Remote Mode.
Running the 600 by Direct Connection

You can run all the Robotic functions on the Geodimeter 600 while
hooked directly to the instrument.

Select “GEOSERVO-* as the total station. YOU MUST have the
Geodimeter C&C software on the 600 to use “GEOSERVO-*.

If you are using an external battery, connect the cable to the battery.
Otherwise, plug the serial cable into the port on the instrument.

Take the keyboard off the Geodimeter.

In FAST Survey, do Initialize GeoRadio within Equipment Settings.
All commands work as if you were running the instrument remotely
via the radios.

Leica System 500 Setup

Default values in Comm Setup are 9600, Parity None, Char Length 8§,
Stop Bits 1. These can be set by hitting “Defaults”.

m Power Cycle Receiver: The receiver can be turned off and on in
the command “Receiver Ultilities”, option “Power On/Off
Receiver”. The Configure Base and Configure Rover commands
will typically turn on the receiver automatically. Sometimes,
turning off and turning on the receiver can be used as a
“troubleshooting” technique to clear conditions and start from a
clean slate.

m Configure Base Station: This command opens the Base
Configuration dialog. The most common setting for the base
antenna is AT502 Tripod type. The AT501 Tripod, AT502 Tripod,
AT503 Tripod and AT504 Tripod settings will all prompt to
“Measure to Base of 36cm Height Hook”. See Figure 3-14.
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Leica System 500 Base Se e I Cancel I

AntHeight:  |1.3m

Base Antenna: |AT502 Tripod El
Measure to Base of 36cm Height Hook.

Ely Mask: |1|Z|

[ Log Static Data to PC Card

Figure 3-14

When the height hook is used, the Antenna Height is measured
down to the hub and tack elevation from the fixed mounting
position of the height hook (see Figure 3-15). The measurement is
typically in meters, so if you are configured to units in feet, you can
enter the Antenna Height in meters with the “m” suffix, as shown
above, and the program will do the conversion automatically. You
can omit the “m” suffix if you are configured to metric units.

VO Verlical Offset

VR Verlical Height Reading

MRP Mechanical Referanca Plane
VR

Figure 3-15

Other Antenna settings for Leica GPS are AT201, AT202/302,
AT202/302GP, AT303, AT501, AT501 Pole, AT502, AT502 Pole,
AT503, AT504, SR299/399 Internal and “Other”. 1In all these
cases, the antenna height is measured from the ground elevation to



the base of the antenna (the “base” is where it would rest if you
removed it and placed it on a table—the “base” is the lowest point).
Elv Mask: This specifies the cutoff vertical angle above the
horizon. Any satellites below this angle will be left out of
calculations. An elevation mask of 10 degrees is typical. It is
advisable to use some elevation mask between 5 and 15 degrees.
Satellites low to the horizon can actually degrade the resolving of
the GPS position.

Log Static Data to PC Card: This option will log static data in
binary form to the PC Card in the GPS receiver whether or not you
choose to conduct RTK GPS work. The static data can be
processed using the Leica SKI-Pro program.

Configure Base Station and Localization: The Configure Base
Station command must be entered prior to conducting a new
localization on a job site. If the base antenna height changes from
day to day, then you must use Configure Base Station, From Known
Position Tab, Read from File, option and enter the new antenna
height each time the height changes, even if the same localization
file is used on the job site. Applications of Configure Base Station
for all types of GPS equipment are discussed later in this section.
Configure Rover: This command is used primarily to set the
appropriate antenna height and antenna type for the rover. Leica
typically offers a 2-meter pole, so for antenna height, the most
common entry is 2m or 6.5617 feet. The default antenna is the
ATS502 Pole.

Log Baseline Data: This option stores raw vector data and
Cartesian coordinate data for both the base and the rover and stores
to the FAST Survey data collector, in the “Data” directory. The file
will be Jobname SKI.ASC, depending on the name of the
coordinate file. This vector file can be further processed in the
Leica SKI-Pro program.

Receiver Ultilities: This command is used to configure the GPS
radios and set the message type to use. This command is used to set
radio configurations for both base and rover receivers. The dialog
is shown below in Figure 3-16.

Setup Procedures

929



Leica System 500 Utilities ok I Cancel I

| Power OnfOff Receiver | | Set Radio Channel |

Radia Type: |F‘DL iPacific Crest) El

Serial Part to Radio Baud Rate: |3EI4EIEI :l
Radio Part: |1 :l Message Type: I :l
Radio Stop E-its:ll :l Radio Parity: INDne :l

Current Canfiguration is: Rover

Figure 3-16

m Radio Type: The Pacific Crest PDL radio type is the default
setting, operating at 38400 baud rate. Older Pacific Crest radios are
often type RFM96W, defaulting to 9600 baud rate. Other options
include Motorola Cell Phone, 3COM Faxmodem and User Defined
Modem. Phone numbers for cell modems will accept up to 49
characters. When using Freewave or Tait “spread spectrum” radios,
the radio type doesn’t matter, but can be set to “User Defined
Modem”. Baud rate for Freewaves is often 19600 baud.

m Motorola Cell Phone: With Freewave and other spread spectrum
radio linkages, communication must occur within a line-of-sight
distance, typically no more than 2 to 5 kilometers except in very flat
terrain. With Pac Crest radios, the signal can “bend” somewhat,
and achieve maximum distances of 10 kilometers, typically. Cell
phone linkage allows corrections to be transmitted within the
coverage of the cell phones themselves and maintains accuracy up
to as much as 50 kilometers. Contact your Leica GPS vendor for
appropriate cables for connectivity details. When you select the
Motorola configuration, the “Set Radio Channel” button becomes
“Connect Modem”, and when tapped, you are prompted for a Phone
Number for the actual cell phone (for the rover to call the base).
The base must also be hooked to a cell phone. The base can
actually be set to both cell phone and radio linkage, with the rover
set to either cell or radio as preferred. The rover will go from
autonomous to float (cell phones are communicating) to fixed with
cell phones just like with radio linkage.
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Note: Base and rover GPS receivers must have matching
radio configurations. If cell phones are used for the rover,
then the base must be configured for cell phone use. If Pac
Crest PDL radios are used on the rover, than Pac Crest
PDL radios must be used on the base. Also note that cell
phone switching is made possible through the C icon or Alt
C “on the fly” from commands such as Store Points or
Stakeout Points. This is because of the availability of a
“Utilities Tab” in Configure Reading when configured
Leica GPS.

Configure Reading Ol Cancel |
General ]Referem:e Utilities
Power OnfOff Receiver | Connect Modetn |
Radio Type: |M|:|torc||a Cell Fhone j

Serial Port to Radio BauRFMIEW (Pacific Crest)
POL (Pacific Crest

Motorola Cell Phone
ICOM Faxmoderm

User Defined Modem
Radio Stop Bits: |1 R s e = g

Current Configuration is: Base

Radio Port;

Figure 3-17

m Set Radio Channel: This is normally set to channel 0 or channel 1.
FAST Survey allows up to 16 radio channels (0 to 15). The
procedure is to pick the channel, then tap “Set Radio” as seen in
Figure 3-18. Radios on base and rover must be set to the same
channel.
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Pacific Crest Channel

Channel to Set: Iw ~]

Set Radio | ‘ Cancel

Figure 3-18

m Radio Ports: The Leica receiver has 2 main radio ports (ports 1
and 3). See Figure 3-19.

1. Port 3. 8 pin Lemo.Poweridata B, Port2.5pinLemo. Powardata

infout infout.
2. Ewvant Input 1 (Optional) 9. Pressure equalisation vent
3. 5 pin Lemo. Power 10. Port 1.8 pin Lemo. Powsandata
4. Power ON/OFF infout.
5. PPS Qutput (Opfional) 1. PC Card door.
6. GPS Antennain 12. Termminal infout or Remote
7. Event Input 2 (D plional) Intarfaca infout.

57520 Recaiver, front panel

Figure 3-19

m Radio Stop Bits: Typically set to 1.

m Message Type: Standard setting is Leica Proprietary. Other
message string options are RTCM (an industry standard) and CMR
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(Trimble message string). RTCM and CMR are used when it is
necessary to communicate with non-Leica GPS.

m Radio Parity: Typically set to None.

m Reference Station: To obtain corrections from a reference station
to a single rover, you typically must set to cell phone or modem
linkage, depending on what is required by the reference station.

Leica GIS System 50 GPS

The Leica System 50 gets its corrections from the Corps of Engineer’s
beacons (free) or you can sign up for an annual subscription and pick
up corrections from the Racal satellite at a rate of approximately $800
per year. You would need to order a special part with your GS50
system to read the satellite corrections. Though the Corps beacons are
free, they are not available everywhere, and coverage is typically up to
about 100 miles from each beacon. There are also line-of-sight issues,
and you can “lose” the Corps beacons when in deep valleys, for
example. Typical accuracies are 0.3 to 1 meter horizontal and 1 to 2
meters vertical. Configure Base, Configure Rover and Receiver
Utilities do not apply, but the Localization command can be used to
translate (1-point) or transform (multi-point) from the configured
coordinate system to local coordinates. It is still important, under Job
Settings, GPS tab, to set the correct Transformation (eg. NAD83) and
Zone (eg. KY North) so that the Lat/Longs are converted to
coordinates on the local system.

Leica TPS Series

This series covers most of the current Leica standard total stations such

as TPS 600/800, TPS 300, TPS 700, TPS 1000 and TPS 1100. Many

of these units come with the “motorized” option.

m Comm Setup: Default baud rates are 9600 and Even Parity, 7 Char
Length and Stop Bits 1.

m Settings: Default settings are shown in Figure 3-20.
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Leica TC Series Setup ok I Cancel I

Read Method: |Standard El

Foresight Prism Offset {mm): ICircIe{D.D) :l
Backsight Prism Offset {mm): ICircIe{D.D) :l

d [ Turn to Paint in Stakeout
|:| Laser Pointer |:| Turn to Yertical in Stakeout
ATR (auto Target Recognition)

[ Power Search Enabled

Figure 3-20

m Read Method: Default setting is Standard. Standard is a 3-second
shot, typically. Other settings are Tracking, User-Defined and
Reflectorless. User-Defined can be set to “Fast” on the gun, which
produces a 1-second shot. One application of Reflectorless is to
toggle between a 0 prism offset (shooting a rock face or brick wall)
versus shooting a prism with a non-zero prism offset. When set to
Reflectorless, the prism offset automatically goes to zero. When
return to Standard, the previous non-zero prism offset is recalled.
Reflectorless also sets the rod height to zero, and when set back to
Standard, the original rod height is restored. Turn to Point for
stakeout and PowerSearch are disabled in Reflectorless mode. The
Read Method (Std, Fast, Reflectorless) will appear in the upper
right of the graphic screen for most types of Leica total stations, in
commands such as Sideshot/Traverse, Stakeout Point, etc.

m Foresight Prism Offset: Here is the list of standard prism offsets.
Note that Leica prisms default zero to equate to -34.4 mm. So a
prism offset of 34.4 equals a zero “net” offset.

e (360) (23.1): Prism offset of 23.1 (Leica model).
e Circle (0, 0): Standard Leica round prism.
e  Mini (17.5): Leica mini prism.
o ReflTape (34.4): Equates to zero offset (wall, surface).
e 30mm: Other manufactures (Sokkia, Seco).
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e 40mm: Other manufacturers.

m Motorized: When clicked off, this also ghosts out most items in the
lower half of the dialog. When clicked on, 4 additional options
become available. They are ATR, Power Search, Turn to Point in
Stakeout and (if on), Turn to Vertical in Stakeout.

m ATR (AutoTarget Recognition): For the TPS 700, TPS 1000 and
TPS 1100, this option will find the prism after you point in the
approximate direction. It searches over a fixed range of motion and
detects all prism types and locks on to the exact center of the prism.
Saves “dial in” time.

m Power Search Enabled: The Power Search option can be
purchased with all motorized Leica total stations. This option
activates the “Pwr Srch” button in the “banner line” at the top of the
survey and stakeout screens. When Power Search is pressed, the
total station will typically find the prism in 10 seconds regardless of
the direction it is initially pointed. If it has found one prism and
you hit “Power Search” again, it will leave that prism and find the
next one as shown in Figure 3-21.

FAST Survey

The Instrument is already locked on a target. Would
you like to search for the next target?

Figure 3-21

If you have only 2 prisms on the job (foresight and backsight), it
will conveniently rotate from the foresight to the backsight and
back again each time it is pressed.

m Turn to Point in Stakeout: You would always want to click this on
with a motorized total station. In stakeout (with the exception of
slope staking), the program “knows” the angle and distance to turn.
When clicked on, this would turn the correct horizontal angle to the
stake point, automatically. When on, it also activates the next
option, “Turn to Vertical in Stakeout”. Turn to Point in Stakeout is
disabled when in Reflectorless mode, since staking out should
require the “certainty” of a prism placed vertically over the target
point.
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m Turn to Vertical in Stakeout: When auto-turning to stakeout
points, you have the option to turn horizontally but not vertically. If
“Turn to Vertical” is clicked off, you would need to manually “dial
in” the vertical position of the prism in stakeout. However, if rod
heights are unchanging, this should be clicked on, and will turn the
gun to the correct vertical position, factoring in the current rod
height setting.

m Laser Pointer: Ideal for indoor or “dark” evening surveying, this
option sends a red beam out. It is often used when doing
reflectorless work, and makes a red mark on the wall, floor or object
being surveyed, thereby confirming the position prior to the shot.
The beam should not be directed into someone’s vision or eye.

Leica Robotic Total Station

This series covers most of the current Leica standard total stations such
as TPS 1000 and TPS 1100 series. For best results, set the instrument
to Geocom Online mode. From the Main Menu, go to
Configuration/Communication Mode/GeoCom Online Mode.

m Comm Setup: Default baud rates are 19200 and Parity None, 8
Char Length and Stop Bits 1, shown in Figure 3-22.

Communications Port Setup [ i cancel I

Port Mumber o1 -

I This is a Blustooth port

Baud Rate: 10700 - |Parity: Mone -
Char Length: |z « | Stop Bits: 1 -

Defaults |

Figure 3-22

m Wireless Connection: Using the Juniper Allegro CE/RCS, a built-
in radiomodem and internal antenna is included which permits
wireless communication with the robotic total station when using
the RM2410 radio. This wireless connection is through the Leica



propriety radio and does not involve Bluetooth per the Comm Setup
screen. The Comm port for the internal radio on the Allegro is Com
3. For one-man operation, the pole and prism become “freed” from
wire connection and can be placed anywhere for a shot or reading,
with the process driven “remotely” by the data collector
communicating with the robotic total station.

Settings: Default settings are shown in Figure 3-23.

Leica Robotic Settings Ok, Cancel I

Fead Method: Standard

Foresight Prism Offset {mm): | Circle{Doy -
Backsight Prism Offset {mm): Circle@.0y -

[~ Power Search Enabled

[~ Laser Pointer [ \ark area
W Use ATR Wiork Area/Search Settings

Figure 3-23
Read Method: Methods are Standard (1.5 to 2 seconds) and Fast.

When in the W option in all modes of data collection, you are in
“Rapid Tracking” mode. Clicking that icon goes to the ‘“No
Distance” or “Tracking Only Mode” (no distance measurements).
Avoiding taking distance measurements will save battery usage. So
the “Dist” button refers to the selectable mode you will “go to,” not
the mode you are currently in. In Rapid Tracking mode, S for Store
will always take a “Rapid Tracking” shot, and Enter will take a
Rapid Tracking shot if Enter is configured to Store only (to mimic
S). R for Read will always take a configured reading, as will Enter
when set to Read and Store. Figure 3-24 shows the Rapid Tracking
mode, which follows the movement of the prism by taking rapid
distance measurements much like RTK GPS.
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Figure 3-24

Note that in the above screen we are in “Fast” read mode for a
configured reading, and in “Rapid Tracking” mode for display and
quick readings by S. Clicking the “No Dist” icon leads to angle
measurement only and this screen:
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Figure 3-25

In this mode, the line represents the direction of measurement and

will move dynamically with movement of the target.

m Foresight and Backsight Prisms, Laser Pointer:

covered in the section on Leica TPS instruments.
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m Use ATR: When configured to standard or fast reading, ATR
(Auto Target Recognition) will be used when this is set, and then
the instrument will return to its previous state once the reading is
completed.

m Work Area: This will define a limiting area for searching. This
can speed up both the standard ATR Search and the PowerSearch.

Work Area Settings (0] 4 I Cancel I

Power Search Cnly

Hz Search: IlEI.IIIIII Minimum Dist: IIII
Y Search: IS.DD Maximum Dist: IESD

Work Area
Hz Left: 207°37'55"
Hz Right: 303°49'24"
Y Upper 77eontaa”
Y Lower 100=19'02"
Diefine Center Shicwy

Figure 3-26

The upper left of the screen controls the ATR Search and the upper
right controls the PowerSearch. The Work area angle ranges apply to
both searches. The Show button will show the two positions of the
search window, first by moving immediately to Position 1. You will
be prompted to press OK to see Position 2. Having defined a
“window” of searching, Center will move that window to a new center
position. You will be prompted to “Sight on Centered Position and
Press OK”. The Define button prompts you to shoot the lower left and
upper right positions, which are then displayed above under “Work
Area”.

If the Work Area is set to start at 0.0000 horizontal, for example,
searching would send the instrument to the backsight point.

m Troubleshooting: If your Leica robotic total station has any
communication issues, it is typically a matter of verifying firmware
and configuration settings. Investigate and note down the firmware
version of the various components on your instrument, if calling or
emailing for tech support. For example, a Leica TCRA 1103 with
PowerSearch might display the following firmware settings:
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e System Version: Sept. 17,2002, 2.20
e EDM Version 2.02

e ATR Version 2.02

e PS Version 1.01

e GeoCom Version 1.07

Most important is the GeoCom Version, which you can check for this
instrument by going to Configuration, then Info (F5).

Navcom

There are three sets of three LED's on the front panel of the Navcom
receiver. The GPS lights indicate the quality of the receiver's GPS
position reading. One or more base lights will be on if the receiver is
acting as a base. These lights will also indicate the RTK message type
being broadcast. When functioning as a rover, all base lights should be
off. The number of link lights indicates the strength of the signal the
receiver is getting from a base. Blinking link lights, or no link lights,
indicates that a base has not been found. For a full description of the
meanings of these LED's, consult your Navcom User's Manual.

Navcom receivers are equipped with two serial ports, and sometimes a
built-in radio port. FAST Survey refers to the serial ports as A and B,
although on some receivers, they are labeled 1 and 2.

Nikon 310/500 Series

This configuration covers such instruments as the Nikon 520, 521, 522
and 552.

Although the Nikon total stations have their own configuration, they
also can be set to Sokkia emulation. If set to Sokkia emulation, they
should be configured as Sokkia Set. In this mode, you can turn on the
“2-way” communication mode. This enables the Nikon’s to “turn to
zero” in stakeout (set out) mode. In this setting, when you stake point
10 and the angle right to turn is 75 degrees, 15 minutes, the instrument
panel will display 75 degrees, 15 minutes, and as you turn towards the
point, the display will count down to zero. So without looking at your
data collector, you watch the screen until you obtain zero degrees—
this means you are on target. In a sense, the performance of the Nikon
total stations is enhanced in Sokkia emulation mode.



Nikon 800 Series
The 800 Series configuration will also apply to the older 700 series. To

use that product the user must select SET mode on the instrument and
have the connection speed set at 1200 baud then select the Nikon 800.

NMEA GPS Receiver

This GPS configuration is typically used to pick up the standard,
commonly output NMEA string from a variety of receivers, including
Magellan, the Sokkia GPSO1 Toughbook (shown in Figure 3-27) and
some brands of Trimble equipment.

Figure 3-27

The Sokkia GPS01 Toughbook, for example, has an integrate L1 GPS
receiver using WAAS for corrections and has accuracies of 1 to 2
meters. That same unit can be connected to real-time GPS or total
stations and therefore functions as a dual-use device, locating on-the-
ground positions (Lat/Long, state plane, UTM) and permitting standard
precision surveying. The GPS receiver is powered on whenever the
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Toughbook 01 is on, and uses COM3 as the GPS port. Note the
“stabilizer bar” which effectively secures the com port connection for
use in the field.

Some low-accuracy (10 to 50 meter) GPS outputs NMEA Lat/Long
data by default and has no accurate “setting” or method. Alternately,
certain accurate RTK brands of GPS, if setup with their proprietary
equipment to run RTK, will transmit the NMEA string and allow
FAST Survey to pick up the message from the rover receiver. For this
reason, NMEA has no Configure Base, Configure Rover or Receiver
Utilities option. It is a “plug and play” method, which will pull from
the receiver whatever position it is outputting. That Lat/Long position
will respond to the transformation defined in Job Settings, GPS and
will also respond to any localization file to transform it further to local
coordinates.

Novatel
Setup and configuration are similar to the Sokkia Radian.

Sokkia Radian

This is the driver for the original Sokkia Radian “real-time” GPS with
centimeter accuracy. Sokkia Radian GPS, like all real-time, high-
accuracy GPS requires a base receiver sending corrections to a rover
receiver. Most commonly used GPS antenna types include the SK600
and SKS502. All Sokkia GPS receivers will accept and transmit
RTCM, RTCA and CMR message strings.

Sokkia Radian IS

The Radian IS is an “integrated” GPS receiver with a fixed antenna
type, the SK600.



Figure 3-28

Antenna height on the integrated Radian IS with built-in SK600
antenna is measured to the base of the rubber bumper around the
antenna. Sokkia provides a measuring tape that connects to the
rectangular indentations for precise height measurement. A diagram of
the phase center offset (antenna height) is included on the receiver.
Similar “hook points” exist on all Sokkia antennas.

Sokkia GSR2600 GPS

The GSR2600 is a modular version of the Radian IS, with a variety of
antenna types available. The Log Static Data routine in FAST Survey
will initialize the storing of raw data to the receiver. This raw data can
be post-processed in Sokkia Spectrum Survey.

Sokkia Set

The driver applies to all current Sokkia total stations, including the
110M when used in manual mode. It also applies to many non-Sokkia
instruments which have a Sokkia or “Set” emulation mode, including
Nikon, Pentax and Topcon. The advantage of Sokkia emulation is that
the Sokkia driver includes a “2-way” setting that will upload
configuration settings into the instrument such as units, prism constant
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and the backsight circle. Most important, for stakeout, the “2-way”
setting will upload the angle to turn, so that you turn to zero to get on
target. The Sokkia Series 30R is reflectorless is shown in Figure 3-29.

Figure 3-29

The “On” key is the upper right, which takes you to the “Measure”
screen where it is ready to work with FAST Survey. Commands
would not be accepted, for example, if you were in the “Config”
screen. Use the instrument to activate reflectorless mode, and in FAST
Survey, be sure to set target height to zero. The gun will control prism
offset in non-prism modes.

Sokkia Set 110M Series

This driver is necessary to utlize the motorized features of the 110M.
For example, in stakeout, it will turn to the point automatically. The
motorized features will turn to the appropriate horizontal and vertical
angle in most commands when the 110M is set to “Remote” mode.



Figure 3-30

Note that baud rates on the 110M must be set to 9600 in remote mode
but are typically set to 1200 baud in direct mode. Change on the
instrument and in FAST Survey, Equip, Com Setup.

The Settings options for the 110M are shown below:

Sokkia Set Setup 1 Cancel

P.C. mm |-3E| Joystick Speed. Iﬁ :l

Search Type: ISight El

[ Turn to Paint in Stakeout

[ Turn to Wertical angle in Stakeout
Auto Search before Read

[ Guide Light On

[ Bun Remately

Figure 3-31

Joystick speeds are 1 to 6 (for arrow key response turning gun). For
reference 6 is approximately 6 degrees per arrow press. Search types
are Sight (field of view of gun, or 1 degree, 30 minutes or 10 meters at
100 meters), H Wide, V Wide and HV Wide. The wide views are 6
times field of view. Auto Search before Read finds the prism center
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exactly before taking a measurement (useful in Set Collection, for
example, and in Stakeout). Run Remotely sets the left and right
turning of the gun, referenced from the pole, and not from the
instrument. This is distinct from left and right referencing for stakeout
which refers to movement of the rodman.

Sokkia Axis/Axis 3 GPS

The Sokkia Axis 3 is the current GIS-level GPS product from Sokkia
and obtains corrections from Coast Guard beacons, WAAS and
OmniStar. There is no subscription fee for beacons or WAAS, but
there is for OmniStar. The subscription can be by month or year or
any other time period (even “weekend” use). Accuracy varies on
correction method used, but is typically sub-meter to 3 meters. For
example, 0.5 meter accuracy (1.5 feet) is common with beacon
corrections when located within 60 miles of a Coast Guard beacon.
The Axis 3 is designed for GIS and environmental applications, which
are effectively addressed by FAST Survey through use of attributing
on feature codes and through ESRI import and export features.

TOPCON (GPS+) Setup

This configuration covers all Topcon GPS receiver types, including
Hiper Plus, Hiper Lite, Hiper GGD, Hiper GD, Odyssey E, Legacy E,
Legacy H. Of these receivers, the Hiper Plus, Hiper GGD, Odyssey E
and Legacy E utilize Glonass satellites as well as the standard U.S.
satellites.

Glonass refers to the Russian satellite constellation (Global
Navigation Satellite System). There are approximately 24 U.S.
satellites active (more will launch over time) and there are
approximately 10 Glonass satellites currently active. A full “24
satellite constellation” is anticipated by 2005 for the Glonass
satellites. With a minimum of 2 Glonass satellites available or
“seen” by the base and rover receivers, satellite coverage is
improved, and work is sometimes possible in canopy, urban or
deep pit environments where non-Glonass receivers do not have
coverage.
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Figure 3-32

Shown here is a HiperPlus with HiperPlus Antenna (all built in one).
For measuring antenna heights, in vertical setting measure to base of
the HiperPlus (the point at which the unit would rest on a table). For
measuring slant height, measure to the point indicated by the arrow
pointing to the bottom middle of the receiver panel.

Figure 3-33

This receiver and antenna is similar to the HiperPlus in terms of where
to measure vertical and slant heights for antenna height input. For
rover-mounting, typical vertical heights using the standard Topcon
pole is 2m. Both HiperPlus and HiperLite have a Bluetooth wireless
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communication option. Bluetooth connection is possible with several
CE devices including the FC1000, Ipaq and Recon.

All Topcon GPS receivers have a “Minter” screen on the panel that has
a “stat” light that flashes green indicating number of U.S. satellites and
orange indicating the number of Russian satellites. Within the Sat Info
Screen in Monitor on FAST Survey, the Russian satellites are number
45 and up and the U.S. satellites are number from 1 to 24. The
command “Set Satellite Status” in Receiver Utilities enables you to
“turn off” particular statellites, both U.S. and Russian. When using
PacCrest radios, a “TX” light blinks about every second indicating the
radio is transmitting. The “RX” light would blink if you were getting
interference.

m Station Type: You must select the station type. Choose between
Base or Rover. In Configure Rover, the RTK Calculation Mode
should be set to Delay, which forces a fresh reading, as opposed to
Extrapolate, which will project the next reading by your direction of
movement, and may apply to difficult shots in tree lines.

m Receiver Utilities: Use Set Base Radio and Set Rover Radio to be
sure that both radios are on the same channel. Recommended
settings are base on low “digisquelch” (low sensitivity) and rover
on medium or high digisquelch.

m Radio Port: You must select the radio port. This setting on the
TOPCON base and rover receiver is usually C. Data Port is always
A. When using Pacific Crest radios, TOPCON recommends the
new PDL Pacific Crest radios. These must be set to 38,400 baud
rate. TOPCON can also use Spread Sprectrum radios, which work
at 115,200 baud rate. The HiperLite GPS uses Spread Spectrum
radios running at 57,600 baud. The standard Hiper uses Pacific
Crest PDL.

m Rod Height: Slant heights or vertical heights can be used to
measure antenna heights.

m Power Cycle Receiver: This command is the same as turning the
TOPCON receiver off and then on.

m Restore Factory Defaults: This command resets the TOPCON
receiver to factory settings and the receiver stops acting as base or
rover. The baud rate of Port A will be set to 115,200. Reset this to
9600 by turning the receiver off and then on while holding down
the FN button. Watch the REC light go from orange to green to red
and then let up the FN button. This method can be used if FAST
Survey cannot establish communications at any time.



m Clear Non-Volatile Memory: This command does everything
Restore Factory Defaults does and also clears the almanac data that
tells it where to look for the satellites. The receiver then downloads
a new almanac from the satellites.

m Send Command to Receiver: This command allows experienced
users to type in commands using TOPCON GPS receiver
commands to set or report internal settings. (See the TOPCON
operations manuals for a complete list of TOPCON GPS receiver
commands).

Post-Processing: All Topcon GPS receivers can be used for post
processing and will store raw GPS data on the on-board RAM in the
receiver. The post-processing can be activated by the Log Static Data
command found in the Surv menu of FAST Survey. On every
receiver, you can also activate logging purely through hardware by
holding down the FN key, watch the light turn orange to green, then
release. To turn off by hardware, press FN until the light turns off.
Since FAST Survey will prompt for antenna height, type and other
parameters, it is recommended that software be used to initiate
logging. Topcon logging files typically start off with the word “Log”
followed by the date, and are post-processed using Topcon Tools.
Topcon Tools will output a Rinex ASCII file of the logging data for
use with programs such as NGS’s OPUS.

Topcon and Bluetooth
In addition to the discussion of Bluetooth (wireless) connection found

under the subject of Comms Setup, there are additional trouble-
shooting considerations with Topcon Bluetooth.

a) If the OAF file is not current the Bluetooth will not work. An
OAF file is used by Topcon for the firmware of their receivers.
With an expired OAF file, many features (including Bluetooth) will
not work.

b) Normally the Bluetooth port (usually B) must be enabled in the
OAF file for the Bluetooth to work.

¢) It is possible to set the Bluetooth port baud rate. Normally it is
9600, 38400 or 115200. This can be checked from the “A” com
port using GRIL (command manual for Topcon receivers)
commands. The baud rate in the Com Setup should be the same.
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Topcon GTS Series

Most standard Topcon total stations will work configured to Topcon
GTS Series. This includes the older Topcon 3B, 4, Topcon 300 clear
through the Topcon 2000 and the new Topcon 230 (which uses
Bluetooth wireless communication). However, the GTS Series
“driver” does not include a “reflectorless” option. For that you would
want to choose the Topcon 300/600/700/2000 configuration.

Topcon 200 Series

This is another option that can be tried when the GTS Series or other
configuration does not communicate. It uses a different speed and
mode of linkage.

Topcon 300/600/700/2000

Similar to the Topcon GTS Series, these drivers offer the reflectorless
option. Typical baud rates for instruments such as the Topcon 303 and
Topcon 313, for example, are 1200, E, 7, 1.

Topcon 800/8000 Direct

This configuration works for the Topcon 800 series (800, 802, 800A,
8000), when running in direct mode (measurements taken from the
instrument, no radio connection to the prism). All 800 series
instruments are motorized. The Topcon 8000 is a reflectorless unit.
The Topcon 800A is motorized but not full robitic. The 800AR is
motorized and robotic. The Topcon 802 refers to a “2-second” version
of the 800 series, for example.

To operate either direct or remote, press the Power button to turn the
instrument on. After you level, the instrument will go through a
motorized self-test. You obtain a 6-icon menu. To run direct, press F2
for Standard. This puts you in the measure screen. Note that in Direct
mode, the Topcon 800 typically expects 1200, E, 7, 1 for
communication, but 9600, N, 8, 1 in Remote mode.

Topcon 800/8000 Remote

This configuration works for the Topcon 800 series running in remote
mode (radio link active, equipment operation driven from the prism).



The optional RC2 unit, mounted on the prism pole, provides a “quick
lock” feature for rapidly guiding the instrument to the prism.
Additionally, the RC2 provides an alternative to radios allowing
limited remote communication between the data collector and
instrument. Be sure that the RC2 unit is pointed directly at the
instrument before executing a “quick lock.” The RC2 is shown in
Figure 3-34 mounted above the prism, along with the Topcon FC1000
data collector running FAST Survey.

Figure 3-34

To operate in remote mode, obtain the 6-icon menu, press F1 for
Program, F6 for More, then F3 for External Link. Press F2 to verify
your currents settings, then hit Escape and press F1 to execute the
remote settings.

Settings for Robotic Measurement

In Settings, you obtain a screen as follows:
1. Cable/Radio Modem/RC

2. Parameter (Cable)

3. Parameter (RC)

4. Parameter (Radio Modem)

The Parameters refer to the 3 ways of communicating robotically
(Cable, RC2 and Radio Modem). The Cable option implies 2
operators, one driving the instrument directly with FAST Survey and
one at the rod. For the RC2 and Radio Modem options, FAST Survey
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drives the instrument remotely from the rod. Note that the RC2 “quick
lock” function has a maximum range of 1500ft, while the two way
remote communication is limited to 800ft.

Cable/Radio Modem/RC: After pressing 1, the up/down arrows are
used for menu selection (e.g. RC, Cable, Radio Modem Satel 2ASx,
Radio Model Satel 3ASd). For RC2, select RC. If you are running the
radio and RC2 together, select the correct radio and the RC2 will also
work in conjunction. Press Set, then Esc to return to the 4-item menu.

Parameter Cable: When using radios (and not exclusively RC2),
choose Parameter Cable and set to the correct baud (typically 9600).
Press Set. For end-of-text character, FAST Survey prefers the ETX
option. Leave other items default.

Parameter RC: If you are using the RC2, you must set all items here.
On the RC2 itself, there are dip switches located in the battery
compartment. Set all 4 off for 2-way, optical communication and set
to Channel 1 within Parameter RC. Also set Terminate to ETX, Retry
to Standard, Rec-Type to Rec-B. To use RC2 with radios, set dip
switch 3 On, others Off and the parameters do not apply. However the
radio parameters apply, which is next.

Parameter (Radio Modem): This lead to 3 sub-options:
1. Select Parameters. Choose Rec-B.

2. Set Frequency: This will try to communicate with prism radio and
display the current frequency. Make sure you are on the same
frequency (and channel) for instrument and remote radio.

3. Set Channel (3ASd): The frequency only applies to the 3ASd.
There are 2 choices. Channel B is automatically set for 2ASx.
Default is Channel B. Options are A through E and 0 through 9.

Topcon provides distinct cables for radio communication and RC2
communication. The “Y” cable is used with radios and RC2 in
combination, but is not required. You can press the yellow button on
top of the RC2 to initiate a “quick lock”. The “Y” cable is not used for
RC2 only communication. The advantages of using both radio and
RC2 are range (works remotely over 800ft), speed (faster reading), and
ease of operation.

Within FAST Survey, go to Equipment, select Topcon 800 Remote,
use default port and baud settings. Next go to Settings.
Recommended settings are Tracking 10mm, Search Pattern Normal,



Track Sensitivity High (best with Quick Lock), Search Scan Range set
to Middle (applies to APLI1 only), Tracking Speed Middle, Joystick
Middle (this changes the response of the arrow keys). Hit More
Parameters and set Vertical Range to 10, Horizontal Range to 10, Wait
Time (how soon it starts searching when you lose the link) 3 to 5
seconds (low traffic areas) and 120 (2 minutes, in high traffic areas).
Tracking Light Indicator On or Off, user choice. Channel can be set to
Channel (A-B, 0-9) or Frequency, where you enter the known
frequency. Model options are Satelline 2AS, Satelline 3AS, Cable,
RC-2, PDL (Pacific Crest), RC-2/Sat-2AS and RC-2/Sat-3AS. Select
Update to send these parameters to the instrument and the program will
confirm with a “dling” sound. Then pick OK.

Proceed to the Robotics Screen. You can get there from the main
menu with Alt J or from the Backsight screen tab.

Robotic Controls QK

Standby | Settings
Quick Lock | Turn to Angle

Status: Standby

Heorizental: 112°07'31"
Zenith: 95°35'08"

Battery: Full Radio: 100%

Use Arrow Keys To Turn Instrument

Figure 3-35

If using RC2, Select QuickLock button. Otherwise, use arrow keys to
turn the instrument, look for the 2 blinking lights (if track lights are
turned on) and then tap Search. Above, we’ve set the vertical and
horizontal search ranges to 10 degrees. When you obtain lock, you
will get 3 beeps from the RC2, and in all cases, FAST Survey will say
Tracking, meaning you are locked on. Take a backsight in
Sideshot/Traverse and you will obtain results such as those shown
here.
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Take BS (0] 4 I Back Igar'u:el I

|59t o Zero j |

s ] Resuts |

QiZ Paint: 1 BS Point: a0

BS AZIL: 225°00'00"  BS Bearing: S45°00'00"M
Inst HOt: 1.865 Target Hgt: 2.000

AR:0°00'00" £4:89915'19" SD:26.039

Set Angle Check Angle Check |

Set Angle and Read |

Figure 3-36

The above screen illustrates an azimuth backsight as opposed to a
backsight to a known point, so only the measured distance is displayed
(there are no “delta distances” to a known point for comparison). If
you are taking foresights, and move and lose “lock”, the program will
advise with the screen shown in Figure 3-37.

Quick Lock Status

Please wait.
Searching with Quicklock.
If RiC2 is not connected
by cable. push yellow
button on RC2.

| Cancel I

Figure 3-37

FAST Survey will track the prism in the fastest mode (10mm), then
switch to configured reading when a shot is taken. Note, configured
reading was also set to Tracking 10mm, which will take a nearly
instantaneous shot. If configured for Fine (1mm), the shot will take 2-
3 seconds. Here we have taken a foresight to point 3 and have moved
in tracking mode to a new position, ready for a configured reading on
point 4. “Configured Reading” shots are taken with Enter or R for



Read. The “S” button will take a “fast read” or Tracking Read, no
matter what the Configured Reading mode.

SSITRAV [ecock|[smoev [T MENUD

Tracking... 10t

Pt:l? Desc:|| HT:Iﬁ
[6R:25°24'18"  ZA:89°34'01" 5D:20.1000

ElEiaEEEE
QA
-
N
H[a]lo][=][«][=]

Figure 3-38

Pressing QLOCK does an RC2 “quick lock” search and only appears
as an option if you are configured for RC2 or RC2 with radios.
Standby let’s the instrument hold its position and stop tracking
allowing you, for example, to place the rod on the ground and drive a
stake, then get on line again and use QLOCK (RC2) or SRCH (non-
RC2) to regain the link.

With robotic total stations, commands such as Turn to Angle, Set
Collection (choose “robotic” sets) and Check Backsight will turn
robotically. Set Collection works best with radio linkage (radio alone
or radio with RC2), but has limited functionality in RC2 only mode.
Robotic sets use BD-FD/FR-BR observation order. Note, “non-
robotic” sets can be done with a robotic total station. The “Angle Only
in Reverse Face” can be toggled on for faster Face 2 readings. “Auto
Turn,” available for all observation orders but Robotic Set, will turn
the gun automatically to all known points. The “Robotic Set” option is
shown in Figure 3-39 within Set Collection.
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Set Collection Configuration (0]4 Cancel I

Mumber of Sets: I 1
Mum Dist Rdgs: I 1

Obs Order: |robotic set -
Rabotic Set
" angle Only in ReyBO-FO/FR-ER

BO-BR/FD-FR

[~ auto Turn

v Review Individual Reading Data

Figure 3-39

An hourglass will appear when Robotic Sets is selected, during which
time FAST Survey initiates constantly streaming data.
robotic Set Collection, an option to obtain the Robotic screen (search
and joystick features) is available. See Figure 3-40.

Set Collection oK Cancel Il

Station: 100 Backsight: 45°00'00"

Shot Type: Direct. F1 Set #1

Press Enter to Shoot Point 101

Robotics (Alt+]) Target Hgt: IE

Figure 3-40

After all sets are collected, the user is prompted whether to move to a
new setup station, collect still more sets, or review the set data. Close
this dialog and Set Collection is complete for that backsight and

foresight.



Set Collection Close

STHN: 100
Number of Sets: 3

Change Station

Collect More Sets

Eeview Direct-Reverse Report

Figure 3-41

Topcon APL1

This is an older Topcon robotic total station with excellent tracking.
It’s a larger instrument often used in construction and machine control
applications. It communicates only by radio with the 2ASx type
radios.

Setting the Com parameters on APL1
You only have to do this once.
1) Turn the APL1 on.
2) Press <Menu>.
3) Press <F1> for Parameters.
4) Press <F3> for COM.
5) Press <F3> for Terminate.
6) Select ETX (ONLY) and press <Ent> to accept.
7) Select F2 for Transfer Speed.
8) Select 9600 and press <Ent> to accept.
9) Select F1 for Bit Format.
10) Set to BS, S1, and NONE, Press <ENT> to accept.
Putting the APL1 in the “Remote Mode”
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1) Turn the APL1 on.

2) Press <Menu>.

3) Press <F3> for Remote.

4) Press <F1> for Remote.

The total station is now in the Remote Mode.

Trimble 5600 DR200+ (Station Mode)

Trimble 5600 DR200+ (Station Mode) - Firmware version 696-03.05

To check firmware version, Menu 5, 4, 1
Trimble - Communication Settings (9600,8,None, 1)

Tolerances Ok Cancel I

H. Obs: nonn'a0'y
. Obs: 0eon'3n”
Edm tol {mm}): ’57

Stakeout Tol: 0.1 m

Figure 3-42

® Turn on the instrument
® | evel the instrument

If communication settings need to be set continue with step 3, if not,
go to measurement screen.

= Select MNU, ENT, 4 (Data com), 1 (Select device), 2 (Serial)

= At prompt “Serial ON?”, select ENT

= Verify COM=1.8.0.9600 followed by ENT

= At prompt “Table no=", select ENT

= At prompt “Length=", do what’s right and get back to the measure
screen

= In FAST Survey, select the Trimble 5600 driver from “Equip —=>
Instrument”
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= Verify the FAST Survey communication settings by selecting “Equip
- Comm Setup” (This only needs to be set the first time you use
this equipment)

Communications Port Setup oK Cancel I

Port Mumber ]COMl "i

Baud Rate:

> | Parity: iNDHE vi
Char Length; !8 viSh:up Bits: |1 v!

Defaults |

Figure 3-43
= Set “Equip = Settings” as shown below:

Trimble 5600 Setup Ok Canicel l

Robotic Parameters i

Connect to; iStatiDn vl
Read Mode: isTD vI

v Turn o Point in Stakeout

[T Turn toWertical Angle in Stakeout

Figure 3-44
= Select the “OK” button

Trimble 5600 DR200+ (Direct Robotic Mode)

Trimble 5600 DR200+ (Direct Robotic Mode) - Firmware version 696-03.05
To check firmware version, Menu 5, 4, 1

Trimble - Communication Settings (9600,8,None, 1)
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Tolerances (0] 4 Cancel I

H. Obs: 20030
Y, Obs: 0=00'30"
Edm tol {mm}: |57

Stakeout Tol: 0.1 m

Figure 3-45

= Turn on the instrument
= Level the instrument and allow instrument to compensate

If communication settings need to be set continue with step 3, if not,
go to step 8.

= Select MNU, ENT, 4 (Data com), 1 (Select device), 2 (Serial)

= At prompt “Serial ON?”, select ENT

= Verify COM=1.8.0.9600 followed by ENT

= At prompt “Table no=", select ENT

= At prompt “Length=", do what’s right and get back to the measure
screen

= Make sure the handheld is on and FAST Survey is running

= Turn Off the instrument

= Remove the faceplate

= In FAST Survey, select the “Trimble 5600 driver from “Equip 2>
Instrument”

= Verify the FAST Survey communication settings by selecting “Equip
- Comm Setup” (This only needs to be set the first time you use
this equipment)



Communications Port Setup 2K Canzel I

Port Mumber ]COMl "i

Baud Rate:

EEl - |Farit: iNDHE vi
Char Length: !8 v! Stop Bits: |1 vi

Defaults |

Figure 3-46

= Set “Equip = Settings” as shown below for “SS/Trav” routine used
for topographic surveys. When using the “Set Collection” routine to
collect angle sets during a traverse, the “Read Method” must be
C‘STD”'

Trimble 5600 Setup ok Cancel |

Ruhutil: Parameters i
Connect o iDirect Pob vl Turn Off Insrument |

Read Mode:

Initialize Instrument |
Tracklight: 1High vI Statiar- A | 1
Ehannel; | ] *l et i 1

v Search before Bead [ Search whan Lost Lock

v DR Series Instrumett

Figure 3-47

= Select “Initialize Instrument” button shown above. Instrument will
perform the compensator function.
= Select the “OK” button.

To shut down the Trimble 5600 when running in robotic mode:
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= Select “Equip = Settings”
= Select the “Turn Off Instrument” button shown above

Trimble 5600 DR200+ (Robotic Mode)

Trimble 5600 DR200+ (Direct Robotic Mode) - Firmware version 696-03.05
To check firmware version, Menu 5, 4, 1

Trimble - Communication Settings (9600,8,None, 1)

Tolerances oK Cancel I

H. Obs: EERg
Y. Obs: 0~00'30"
Edrn tol {rrm): 5

Stakeout Tal: 0.1 m

Figure 3-48

= Turn on the instrument
= Level the instrument and allow instrument to compensate

If communication settings need to be set continue with step 3, if not,
go to step 8.

= Select MNU, ENT, 4 (Data com), 1 (Select device), 2 (Serial)

= At prompt “Serial ON?”, select ENT

= Verify COM=1.8.0.9600 followed by ENT

= At prompt “Table no=", select ENT

= Make sure the handheld is on and FAST Survey is running

= Turn Off the instrument

= Remove the faceplate

= In FAST Survey, select the “Trimble 5600 driver from “Equip =
Instrument”



= Verify the FAST Survey communication settings by selecting “Equip
- Comm Setup” (This only needs to be set the first time you use
this equipment)

Communications Port Setup oK Cancel I

Port Mumber 1COM1 "I

Baud Rate:

- | Parity: iNDHE vi
Char Length; !8 viSh:up Bits: |1 vl

Defaults |

Figure 3-49

= Set “Equip = Settings” as shown below for “SS/Trav” routine used
for topographic surveys. When using the “Set Collection” routine to
collect angle sets during a traverse, the “Read Method” must be
GGSTD”.

Trimble 5600 Setup ok | cancel |

}luhutic Parameters]

Connectto! |GepRadio «| Turn Off Insirument|
Read Made: |TRe j Initialize GeoRadio |

Tracklight:  |High ~| Station adr: [1
Channel: ik v| Remobe Adr: |1

v Search before Read [ Search when Lost Lack

v DR Series Instrument

Figure 3-50

= Select “Initialize Instrument” button shown above. Instrument will
perform the compensator function.
= Select the “OK” button.
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= Set the configuration for the ENTER button. Select “File —>
Configure Reading” and make sure the options shown below are
set. The ENTER button has two modes that affect how fast a
reading is stored during topo and stakeout routines. The “Store
Only” option allows the user to store the current buffer reading.
This is extremely fast, but the user must make sure the rod has been
still for a second or two. The “Read and Store” option is slower but
mandates that the instrument takes a fresh reading on every shot.

Configure Reading Ok | Cancel |
Murm Dist Readings 1

[ Combine F1/F2

v Hot/Desc Prompt on Save (Topo Cnly)
W angle Only in Reverse Face

Function of Enter Key:
* Store Only
" Read and Store

Figure 3-51
To shut down the Trimble 5600 when running in robotic mode:

= Select “Equip = Settings”
= Select the “Turn Off Instrument” button shown above

Trimble 4000 GPS

The Trimble GPS 4000 is an older series of GPS receiver. The panel
on the receiver itself can be used on the Trimble 4000 to configure for
RTK. There is no Configure Base or Configure Rover in FAST
Survey for the Trimble 4000. However, Receiver Ultilities are
provided, as shown below in Figure 3-52:



Trimble 4000 Utilities

| Power Cycle

| Ee-Solve Position

| Eactory Restart

| Clear Al R&M

|
|
| Re-Solve w/ Power Cycle |
|
|
|

| Check Battery

Figure 3-52

Trimble GPS General (5700 and 5800)

This configuration is used for most current brands of Trimble GPS,
including the Trimble 5700 and Trimble 5800. The Trimble 5700 is
often used as a base in conjunction with the Trimble 5800, which has
the wireless “Bluetooth” communication feature. To use the
Bluetooth feature, the Trimble TSCe is outfitted with an adapter on
one of its serial ports which includes the internal radio. For use with
FAST Survey, the standard serial cable is recommended, as shown in
Figure 3-53. To use the cable, disable “Bluetooth”.
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Figure 3-53

The Trimble 5800 with Zephyr antenna has a panel, as shown below in
Figure 3-54, that includes an On-Off button at right.

[ ks

Figure 3-54

There are 3 LCD lights. From left, the first round light is yellow and
flashes or pulses at 1 per second when sufficient satellites have been
acquired for RTK, and flashes quickly when insufficient satellites are
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available. The second round light is a pulsing green light indicating
radio linkage. When the pulse is intermittent, radio connection is
being interrupted. The third, rectangular light is green and indicates
battery status. It is steady on when there is sufficient battery power. A
typical base setup, with the 5700, is shown below in Figure 3-55:

Figure 3-55

Here, a Trimmark high-wattage radio is used with the Trimble 5700
base receiver. Note on the Trimble 5700 that the power on-off button
is on the right, the next 2 buttons to the left show the usage of battery 1
and an optional battery 2. Three LCD lights appear along the bottom
left of the 5700 panel. The middle button pulses red and is a satellite
indicator: steady 1 second pulse means good satellite reception and
fast pulsing means insufficient satellites. The LCD to the left is steady
on amber if static data is being logged to the receiver. When you
configure the base with the Trimble dataloggers, you can set it to do
RTK with PPInfill, which will do both RTK and static logging. FAST
Survey can be used to configure the base or will drive the rover when
the base has been configured by the Trimble datalogger. A typical
antenna usage would be the Zephyr Geodetic for the base (mitigates
multi-path) and the Zephyr for the 5800 rover. Consult your Trimble
reference manuals for more detailed information.

Trimble PathFinder

This is another “GIS-level” receiver, which typically gets corrections
from either a Beacon or a dedicated satellite in space (Racal), and has
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an approximate accuracy of 1 meter. There is no Configure Base or
Receiver Utilities option, but there is a Configure Rover option, as
shown in Figure 3-56.

Trimble Pathfinder Setup Ok I Cancel I
Elv. Mask: || Rod Height: |5.1

rOGPS Correction Source

@ M=K Radio Beacon () Racal Service

Racal Region
@ Eastern Maorth America
(0 Western Marth America
O Morth Armerican Mountains

Figure 3-56

Configure Base

Function

For GPS equipment, it is necessary to set up the base antenna and
record the correct antenna height, the antenna type (for certain
equipment), and the methods used for localizing (obtaining the desired
coordinates). This is accomplished with the command Configure Base,
which only appears in the Equip menu if a GPS instrument is selected.

Much of Configure Base is common to most instruments. For
example, the Base Ant. Height would be entered in feet or meters,
depending on the setting specified in Units within Job Settings.
Vertical or Slant height refers to the method used to measure the height
of the base antenna. Vertical refers to the distance from the ground
point to the antenna disk, measured plumb. Slant refers to the distance
from the edge of the antenna disk down to the ground point directly
beneath the center of the antenna. Elevation Mask refers to the degrees
above the horizon above which satellites will be used for GPS
“correction” calculations, and below which satellites will be ignored.
Keep in mind that it is not always better to lower the elevation mask



below 10 or 15 degrees. Satellites closer to the horizon than 10
degrees will often degrade the calculation of coordinates.

The “alternative” to Configure Base is Configure Rover. GPS
receivers can usually function as either type, but must be “configured”
for the role they will serve. You will be warned when you switch
receiver configuration from Base to Rover and vice versa, to confirm
that is what is intended.

With all RTK GPS Equipment selections (except GPS Simulation),
Configure Base will first bring up settings and then proceed to the 6-
option Configure Base screen which “locates” the base position. The
6-button Configure Base options, common to all, are discussed first,
followed by equipment-specific settings.

Base Configuration Cancel

Frum Known Pusitiunl

Read From GPS

Enter LatLon

Enter State Plane Coordinates

Figure 3-57

Configure Base for All RTK GPS Brands

For all brands of GPS, the Configure Base button is the command that
starts the base receiver broadcasting GPS corrections to the rover. You
must click the Configure Base button in GPS Setup while you are
connected to the base receiver. The base needs a set of coordinates to
use as its stationary position. Given that you are configured for a
particular coordinate system, there are 2 main “types” of localizations:
(1) Enter an Accurate Base Position and work from that point outward
on the scale and “true north” of that system (no rover localization), (2)
Enter an Accurate or Semi-Accurate (Read from GPS) Base Position
and then localize to known rover points that transform to the local
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coordinate system (required if the local system is not true GPS north).
There is also a “mixed” base-rover approach. To use the base in the
localization, you should configure the base with the "Use Local
Coordinates" option under "From Known Position". Here, you
configure the base by entering the local point (5000, 5000,100, etc.)
and start a new localization file (or use an existing one if it applies).
Then, at your rover, you can add more points to the localization as
necessary. In this case, a single rover point within Localization will
produce a scale factor and best fit to the local coordinates.

There are six methods to set the stationary base position, organized
into 2 categories: From New Position includes Read from GPS, Enter
Lat/Long and Enter State Plane Coordinates. The From Known
Position tab includes Previously Surveyed Point, Use Local
Coordinates and Read From File. When you are starting a new job (no
information in the raw RWS5 file yet), always use the options in From
New Position.

From New Position Options

m Read from GPS - This method takes a specified number of GPS
readings from the base receiver’s autonomous position and uses it
as its “true” position. The autonomous position can be off of the
actual position by 150 feet. The base will calculate corrections
based on this autonomous position. If you set up the base with this
method, the rover points must be used for localization since the
corrections they are using are based on the approximate position of
the base antenna. Read GPS, combined with rover-based
localization, is one of the most common methods used to start a
GPS survey.

When Read from GPS is used, the program will present the current
position, as shown below:

Latitude: N 42d21°28.35882”
Longitude: W 71d08°12.87540”
Elevation: 116.376

Continue with Base Setup?

Yes No



If you like the result, press Yes and continue on. You will then be
prompted for the Reference Station Number. This is an “ID” that will
store to the raw file and permit post-processing of the raw GPS data.
A typical entry is 0001. The final prompt will say,

Base Configuration Successful. Save Settings to File?
Yes No

Answering Yes will bring up an entry screen for the reference file
name. Reference files are stored with a “ref” extension. It is
important to save a reference file if you plan to return to the job at
another date. Without re-localizing to control points, you can set up
over the same base position, recall the reference file, and enter the new
antenna height for the base position, and start working.

The Read from GPS option is sometimes referred to as “Find Me”.
This option is accurate to about 10 to 50 meters, typically, and it
enables the corrections to broadcast with enough accuracy to permit
localization and sub-centimeter real-time work. Be sure that your GPS
zone in Job Settings is set correctly before using this option. Also,
give the base enough time to find itself. When first set up, the base
receiver has to “collect” satellites and “resolve ambiguities”. If you
Read from GPS too early, you may find a position, but one that is not
fully resolved and ends up slowing down the speed at which the rover
fixes.

m Enter Lat/Lon - Requires you to enter the latitude and longitude
for the position of the base antenna. This is useful if you are setting
up over a monument whose lat/lon you know. It can also be used
over a control point whose position is known from GPS post-
processing. This will put you on the NAD83, NAD27, UTM or
other coordinate system specified in Job Settings, GPS Tab. You
can still do a rover-based alignment to transform to a local system.
Rover-based localizations are always improved by more accurate
base positioning. If the GPS detects that your entered Lat/Long is
not near the current GPS readings, the program will warn:
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Warning: Entered position is more the S seconds from
GPS position! Do you wish to continue?

o |

Figure 3-58

This method should be used if you are reasonably sure of the accuracy
of the latitude and longitude—it should be at least as accurate as the
“Read from GPS” option, or otherwise you will have difficulty getting
a “fix” on the rover. If it is a very accurate lat and long, you will get
the best results. Figure 3-59 is a screen capture of the lat/long entry

dialog.

Enter Lat/Lon

[0]4 Cancel I

Use dd. mrmssss format,

Lafitude:
f+ MNorth

|41.01553784
" South

Longitude: | 71.01332968

* YWest " East

121.541

Height:
f+ Ellipsoid =

Figure 3-59

Pressing OK leads to the same options to store the base position as a
reference file, similar to Read from GPS.

m Enter State Plane Coord: Requires you to enter the grid system
northing and easting for the point that the base is occupying. This
applies to any projection that you have configured, including U.S.

state plane, worldwide UTM
defined grid system. This is

monument whose coordinates you know.

or any individual country or user-
useful if you are setting up over a
An accurate base



position, either by entry of Lat/Long or State Plane Coordinates
(coordinates on the configured coordinate system), will enable
immediate data collection without rover-based localization, but also
will improve rover-based localization.

The Coordinate method is similar to the Lat/Long method, since
Lat/Longs convert to Grid Coordinates based on the current “zone” set
in Job Settings, GPS option. The Grid Coordinates will convert back
to the Lat/Long coordinates needed by FAST Survey to configure the
base.

State Plane Coordinate 04 I Cancel I
Paoint From File: I E

Current Zone iz Ma Mainland

Morthing:  [125895.52

Easting: |4955229.014

Elevation: |55.214

@ Ellipsoid (O Orthametric

Figure 3-60

Base Configuration Cancel
From New Position [ZEelil a8 sty

Previously Surveyed Point

Use Local Coordinates

Read From File

Figure 3-61
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From Known Position Options

m Previously Surveyed Point — Requires you to enter the
coordinates, on the configured coordinates system, of a known,
surveyed point. This will transform and localize to the local
coordinate system, and optionally can be followed by rover-based
localization. The known point must be found in the RWS5 file in a
form that includes its Lat/Long (a previous GPS measurement).
This Lat/Long, just as with New Position options, is used to
establish the base position. This method requires that you are
working within an existing job that has a raw file including
Lat/Long positions for the points being used.

Figure 3-62 is an example of the prompting:
Surveyed Point (04 I Cancel I

Please enter a point number from the current or
control job for which raw data exists,

Point From File: |3 E

Figure 3-62

Like the other options, this continues on by showing the corresponding
Lat/Long for the coordinate and allowing the user to save the result in
a reference file.

m Use Local Coordinates: If you have “localized” using option 5
(Localization) within the Equip menu, you obtain a “dat” file. This
localization file is used to convert any Lat/Long reading into a local
coordinate. By the same token, you can take a local coordinate, run
it back through the dat file and obtain a Lat/Long for the base
receiver setup. That is the procedure used in this option. Here is
the screen:



Local Point [0 4 I Cancel I

Please enter local coordinate values, You may use
a point number from the current or control job.

Point From File: |4 E

Local Marthing: |4862.32 19

Local Easting: |5cu35.7‘c|48

Local Elevation: |225.12

Figure 3-63

When OK is pressed, you will be asked to load the associate “.dat” file,
in a dialog similar to below:

Localization File 04 I Cancel
Type: IDAT Files :l ﬁ

(&) \Disk\Datat,

(A Backup eastpit.dat

(O New Folder masney_survcadd.dat
cargo-road.dat
cargo-roadz2.dat subdiv.dat
dermo.dat

< | D]

Marne: Ipa.dat

Figure 3-64

m Read From File - Reads a previously saved base position file. All
of the other methods of setting up the base let you save the base
position at the end of setup. If you return to a site, set up the base in
exactly the same position, use Read From File to use the same base
position and you don’t have to re-align the rover: the old alignment
is still valid.
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This option recalls a reference file in a dialog similar to that above.
Then you will receive the standard prompting:

Base Configuration

Latitude: N 42°21'28,33882"

Longitude: W 71°08'12. 87540"

Elevation: 116,376

Continue with Base Setup?

Yes Mo

Figure 3-65

This is followed by the Reference Station ID prompt (showing the
default ID). The “new” base antenna height, which will change with
each new set up, is entered back at the first set of dialogs. Only if you
set the base antenna on the same horizontal and vertical position each
day would the base antenna height remain fixed. If the base antenna
height and X,y position is the same from day to day, then you do not
need to do Configure Base each day. You would simply power up the
base, power up the rover and start working in that case. Keep in mind
that in certain power surge conditions, receivers can lose their settings,
and a re-configuration may be necessary, even if the base receiver
antenna has not been moved.

Note: One method of obtaining Latitude/Longitude and
state plane coordinates in the U.S. is to occupy a point, any
point, for 2 hours or more, logging the static data, then
submit the Rinex file to the NGS “OPUS” program
accessible on the web. You must log the data with dual
frequency equipment. The OPUS program is fully
automated, and will return the x,y,z, lat, long, ellipsoidal
height and orthometric height. This data can then be
entered in during base localization. Though most post-
processing programs (Trimble Geomatics Office, Leica
SKI-Pro) use proprietary post-processing file formats, they
will output the ASCII “Rinex” format needed by OPUS.
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Thales/Ashtech Base Configuration

When configured to Ashtech GPS, the Configure Base routine leads
immediately to the screen shown in Figure 3-66.

Thales/Ashtech Setup oK Cancel |
ports|
Receiver Type: |Z—Ma}{ j

Base Ant Hgt: 2 m & Yertical  Slant

anterna Type:  |[7002284] Geodetic v | =>

Elevation Mask: |9

Figure 3-66

For Thales, receiver types include:

Z12 or Sensor
ZSurveyor (shown above)
GG24 (Glonass)

Reliance

Z-Xtreme

Z-Max

For Thales, antenna types include a wide variety of Geodetic, Marine and
Choke Ring as well as Locus, ProMark2 and DSNP NAP. The parameters
for the antenna are displayed when you click the double right arrow
button, as shown in Figure 3-67:
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Define Antenna i Cancel I
Manufacturer : |Thales j
Part Nurmber 7002284 |
Description: |
Radius {m):
SHMP Offset (m):
L1 Offset {m):
L2 Offset {m):

Figure 3-67

If the “Ports” tab is selected, these screen options appear:

Thales/Ashtech Setup Ck Cancel |
Station

Data Port Radio Port

e A OB O C O A R r

Message Type
\ashtech (CPD) |

Radio Baud Rate:  |oaon - | Type: -

-
Figure 3-68

These settings for the base are default for the Z-Max. Typical settings
for the Z-Xtreme are Data Port A, Radio Port C and for the GG24 and
Z-Surveyor they are Data Port A and Radio Port B, which will in fact
also work for the Z-Xtreme. (Note that for the rover, using the Z-
Xtreme, the Data Port is A and the Radio Port is D. Other Ashtech
models set the Data Port to A and the Radio Port to B for the rover.)
The Reliance works with one receiver and does not require a radio port
setting.



Message string options for the Z-Max including the default Ashtech
(CPD), plus CMR (Trimble), RTCM-RTK and RTCM-DIFF. On
older models prior to the Z-Max, only Ashtech (CPD) and RTCM-
RTK is offered. Note that RTCM refers to a more generic, less
proprietary message string, and may allow the older Ashtech models to
communicate with other rover receivers set to RTCM. CMR permits
communication with Trimble.

Radio Type includes GSM (ZMax only), PDL (standard Pac Crest
PDL radios) as well as THL and CBL. The THL is a PDL-style UHF
radio made by Thales. CBL is not actually a radio. This is used rather
for a direct cable connection between the base and rover.

The Thales ZMax has an extra option in the Ports tab that allows it to
be configured as a GSM base for broadcasting corrections by cell
phone modem to a single Thales ZMax rover. The screen appears
below:

Thales/Ashtech Setup (84 Cancel |

Station m
Data Port Radio Port
A OB FC O f'“ { « O

Meszage Type

[
Radio Baud Rate: Type: |E5g ~

POL
THL
CBL  »

Figure 3-69

The procedure for activating a Thales ZMax rover as GSM receiver is
covered in the Configure Rover section below. The base GSM setup is
similar but it will not have a dial button, nor a phone number or calling
option. GSM behaves just like a PDL radio, except that the rover must
first call the base before it can receive corrections.
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ThalesfAshtech Base GSM Setup

Band: |19I:|III :l
FIM: I
Hang Up

Timeaout: i
IND Tirmeout :l Turn On

Turn Off

GEM STATUS: ON

Figure 3-70

Note: If Bluetooth (wireless radio link from FAST Survey
to the Receiver) is configured in Comm Setup, then on
pressing OK and existing Configure Rover, the Bluetooth
Manager screen will appear, allowing you to select the
receiver name and ID and make other changes.

Leica System 500 Base Configuration

This configuration, which covers both the Leica 500 and 530 systems,
allows base setup without requiring use of the red controller from
Leica. The first screen appears as follows:

Leica System 500 Base Se [jus I Cancel I

Ant Height:  |6.687

Base sntenna: |.£\T3I33 EI

Elv Magk: IlEl

[T Lag Static Data to PC Card

Figure 3-71



Base Antenna options include AT201, AT202/302, AT202/302 GP,
AT303, AT501, AT501 Pole, AT501 Tripod, AT502, AT502 Tripod,
AT503, AT503 Tripod, AT504, AT504 Tripod, SR299/399 Internal
and Other. When a tripod option is selected, the program prompts
“Measure to Base of 36cm Height Hook”. This height hook is
typically provided by Leica to go with tripod setups, and simplifies
height of antenna measurements (a built-in tape drops from the height
hook to the hub or other ground position). The Leica GPS can also be
directed to Log Static Data to the PC Card. Be sure to insert a
PCMCIA card into the Leica GPS PC Card slot, if this logging option
is to be used. For Leica, when not using the height hook, measure
antenna heights to the base of the GPS antenna (the same point that the
antenna would rest on if placed on a table, for example).

Navcom Base Configuration

Note: You must connect to the Navcom receiver in order to
continue to either the Configure Base or Configure Rover
dialogs.

If the “Messaging” tab is selected, the following screen options appear:

Configure Base ok, I Cancel

lSLE i [ i Settings

@ Navcom (NCTY QO RTCM RTK) O RTG

) OB (Trimbley Oy RTCM (DIFFY - (O wiCT
) aby Use WAAS/EGHOS

Configure Ports

Figure 3-72
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Configure Base (8] I Cancel
=2l Settings

rMessage Type

O Mavcom (NCTY O RTCM RTEY (D RTG

) CMR (Trimble) @ RTCM (DIFFY (O WiCT
O aNy Use IWAAS/EGNOS

-RTCM DGPS Type

@ Type 1

Configure Ports

Figure 3-73

Message Type: Your GPS receiver supports four messaging
formats: NCT (Navcom native format), CMR (Trimble’s format),
RTCM RTK, and RTCM DIFF. You may also enable WAAS here
for increased accuracy running differential GPS (DGPS), but this
feature will not be active when a receiver is using RTK.

RTCM RTK Type: If you choose to broadcast RTCM RTK
message types, you have the option of sending either message types

18 and 19 or message types 20 and 21.

RTCM DIFF: If you choose to broadcast RTCM DIFF message
types, you have the option of sending either message type 1 or

message type 9.

Configure Ports (0] 4 I Cancel I

-Control Port

@ Port & ) PortB

rRTE Data Port

Spare Port Baud Rate: IlQQDD :I

[T output MMES ta spare port

Figure 3-74




Configure Ports: Press the configure ports button to choose the
RTK port to either radio or serial depending on whether you intend
to use the internal radio for RTK. For more information on
Configure Ports, see the Receiver Utilities section of this manual.

Selecting the Settings tab brings up additional options, including the
all-important Base Antenna Height. If, for example, the base antenna
is set up on a tripod over a known point, and the height varies day-to-
day, then even if you are using the same localization file, you must go
to Configure Base, Settingss and enter the correct Base Antenna
Height each day it changes. Then you would “Read from File” to use
the previously stored Localization File. If the “Settings” tab is selected,
the following screen options appear:

Configure Base ok I Cancel

Receiver Type: |2EI4III,J‘2EISD -Gls |+

Elevation Mask:
POOP Mask: 0

RTE Max Age: 0

Fod Height: .00

1T

Metwiork 10

Figure 3-75

Receiver Type: If you’re using a Starfire receiver (models 2040
and 2050), set this option as shown above. If you’re using receiver
model 3010 or 3020, set to these model numbers. Unlike the
3010/3020, Starfire receivers are capable of receiving Starfire RTG
and WCT  subscription-based corrections as well as
WAAS/EGNOS. On the other hand, the 3010/3020 has build-in
radios, allowing for easy base-rover set up without the use of
external radios.

Elevation Mask: You can configure your GPS receiver to ignore
satellites that are low on the horizon. This value is an angle from 0
to 90. At 0, all satellites may be used. At 90, no satellites may be
used. The factory default value is 7 degrees.

Configure Base
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m PDOP Mask: You can configure your GPS receiver to only report
positions when the PDOP is below a certain value. This value can
range from 0.0 to 25.5. The factory default is 10.

m RTK Max Age: This feature is only applicable to rover
configuration.

m Rod Height: Enter the height of your GPS antenna above the
ground if you wish the value calculated to be based on ground
height.

m Network ID: When using the internal radios, your base and rover
must be set to the same network ID. In scenarios where multiple
bases are present, use these numbers to ensure that your rover gets
its corrections from the intended base.

NovAtel, Sokkia Radian and Sokkia GSR2600 Base Configuration
The NovAtel and Sokkia Radian base receiver options appear below:

NovAtel Setup oK I Cancel I
Rod Height; Iﬁ @ vertical () Slant

Antenna Type:  [Sks02 -]
rBase Fatg ————

@ 1 zer. () 2 ser. Elv Mask: IlD
~MMode

@rTca CrTcM O oMe

Figure 3-76

Antenna types include SK502, SK600, Geod2, Geod3, Marine3 and
Other. Note that RTCA is the proprietary mode for NovAtel, but that
it will also read RTCM and CMR. The CMR mode is another message
type that can allow one brand of GPS to communicate with another.
For example, most Trimble receivers will broadcast CMR.



Sokkia Radian IS Base Configuration

The Sokkia Radian IS is the “next generation” receiver after the Sokkia
Radian. Its startup screen is very similar, but uses only one specific
Antenna Type, as shown here:

Radian IS Setup 04 I Cancel I

Rod Height: |5.25 @ vertical () Slant

bntenna Type:  Radian IS

rBase Fate ——

@ 1 ser. O 2 ser, Elv Mask: |1|j
~Mode

@®prTcy Orto O ove

Figure 3-77

Sokkia Axis/Axis 3 GPS

These receivers, typically providing “GIS-level” accuracy, do have
options within Configure Base, as shown here in Figure 3-78:

Sokkia Axis 3 Setup o< | cancel ||

Rod Height: I
Position Message: IGGA :l
Satellite Meszage: IGSV :l

Receier Type: O auis @ 2xis 3
DGPS Type: RTCM

Figure 3-78
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Position Message can be GGA, GLL, GNS, GGK, GGQ and GGK PT.
The Satellite Message can be GSV or GSA.

Topcon GPS+ Base Configuration

Topcon GPS+ Setup (BASE antinuel Cancel I
Rod Height; I () Slant @ Vertical

antenna Type:  |Legant |~]

Ely, Magk: IlEI
Radio Port; Ia’-‘« :l
Radio Baud: IQEuEID :l

RTE Message Type: |CMR El

Figure 3-79

For Topcon GPS, antenna types include LegAnt, RegAnt-SD, RegAnt-
DD, Regency-SD, Regency-DD, Odyssey, HiPer (Internal), LegAnt-3,
HiPer GD, HiPer GGD and Other. RTK Message Type options
include CMR, CMR+, RTCM 2.1, RTCM 2.2 and RTCM 2.3.

Trimble GPS General

The Trimble 5700, for example, can be used as either a base or rover,
and is often used as a base in combination with the Trimble 5800 as
rover. When used as a base, the 5700 defaults to Data Port 1, Radio
Port 3. Both the 5700 and 5800 use the Trimble GPS General
configuration. If set to Trimble GPS “General”, Configure Base leads
to the following dialog:



Trimble GPS Setup (BASE) [IESN ==
Elv. Mask: |l Rod Height: |4 921
LUpdate Rate: |1 Hz PDOP Cutoff: I?

Data Port: 1 Radio Baud; |384D|:| :l

QQQT

Radio Port; Radio Parity: m
RTK Message Type: |CMR+ EI
bntenna Type: IUnknuwn Ext, El
Measured To: IE-Dt of Ant Mount El

Figure 3-80

Update rates are 1 Hz, 5 Hz and 10 Hz (10 per second). Data Ports are
1 to 3 and Radio Ports are 1 to 3. Message types include RTCM, CMR
and CMR+. Antenna Types are Unknown, MC L1/L2, MC L2/L2
with GP, Rugged MC L1/L2 with GP, Compact L1/L2 with GP,
Compact L1/L2, 4800 Internal, Zephyr, Zephyr Geodetic and 5800
Internal. The Measured To option has Bottom of Antenna Mount,
Hook with 4800, True Vertical, Bottom of Notch, Top of Notch,
Bottom of Corner and Bottom of GP. A typical base configuration is
Zephyr Geodetic, Measured to “Bottom of Antenna Mount”. Note that
a vertical Rod Height is expected for this measurement, not a “Slant
Height.”

Configure Rover

Function

For many brands of GPS, receivers will perform differently depending
on whether they are set as base or rover receivers. Even though the
receivers are identical, they perform differently depending on whether
they are configured as a base or a rover. Multiple rover receivers can
communicate with a single base receiver. The Configure Rover
command is used to set the rover receiver to the correct parameters and
to instruct the receiver that it is, in fact, a rover.
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Thales/Ashtech Rover Configuration

When configured to Thales or Ashtech GPS, the Configure Rover
command goes to this dialog:

Thales/Ashtech Setup o=y== | Thales/Ashtech Setup Cancel
Receiver] Ports ] Receiver] Ports ]
Multipath Type: |High: Buildings - Multipath Type: |Severe: Forest, Urban |
. - Mo Multipath -~
Dynarmics: |Wa|k|ng j Lo Open Figld

Wediurm: Default hd
Rod Hgt: |2 m &« ertical © Slant Rod Hgt: |2 v ertica El

Armbiguity Fixing Parameter:  |g9.0 - Armbiguity Fixing Parameter:  |g9.0 -
Elevation Mask: 9

00,0 Elevation Mask: El v Fast CPD

99.9=Highest Confid

Figure 3-81
Multipath refers to the effects of reflective surfaces which interfere
with satellite signals. Being next to a metal building would cause high
multipath, for example. Ashtech receivers will respond to multipath
settings by using different message filtering techniques. The Multipath
options here include:

No Multipath

Low: Open Field
Medium: Default
High: Buildings
Severe: Forest, Urban.

Ashtech GPS also functions differently depending on the Dynamics
settings. Note that Dynamics does not appear if the Receiver is set to
ZMax (dialog above, right). In this case, Walking mode is
automatically set. Here is a table of Dynamics settings and the
accuracy (in feet) and conditions to be expected (English units):

Dynamics Hrms Vrms Performance
Static 0.01 0.02  Will “lose lock” if you move.
QuasiStatic  0.02 0.04  WiIill fix, but slowly, if you move.

Walking 0.04 0.06 Normal operation, won’t lose lock
walking.

Automobile 0.08 0.12  Remains fixed even at driving
Amnnda
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speeds.

Note that the Hrms and Vrms are measures of the accuracy of the shot.
They tell you that there is a high probability (>65%) that the
measurement you take will be at least as accurate as the rms values.

The Ambiguity Fixing Parameter controls the speed at which the
receiver will fix. We recommend using 99.9=Highest Confidence for
survey work. As is well known in the GPS industry, it is possible to
get a bad fix, since at rates of 1 in 1000 to 1 in 10000, receivers may
pick up a bad reading and calculate incorrectly. Therefore, minimize
the chances of obtaining a poor fix by keeping this setting at 99.9, even
if it means waiting a few more seconds for the fix to occur. A lower
reliability setting may be necessary, however, to obtain a fix when
fewer satellites are available and there are tree obstructions.

Ashtech also has a special setting for Fast CPD. With Fast CPD
clicked on (the default), the receiver works faster, but it is less
accurate, reflected in the Hrms and Vrms values that are displayed in
Monitor and other commands. If you click off Fast CPD, you will
have a slightly slower update rate, but you will be more accurate. You
may also notice that the screen occasionally blanks out the real-time
coordinates and display items, when a calculation fails to meet the
standards of “Slow CPD”. Coordinates quickly return as the
calculation gets back on track.

The Receiver Tab brings up the following dialog:
Thales/Ashtech Setup ok Cancel |

Parameters Ports ]

Receiver Type: |Z—Max j
Antenna Type:  |[7002284] Gendetic  v| ==

W Turn Beep Off

Figure 3-82
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The Receiver Type and Antenna Type are identical to the Base
Configuration options. The ZMax and Z-Xtreme configurations are
very similar, so you can try the ZMax with the Z-Xtreme configuration
if you wish to experiment with dynamics settings. They were removed
with ZMax to simplify and setup. The Turn Beep Off is an option to
turn off the beeping sound that emanates from the rover receiver itself,
which is often placed in a backpack.

The Ports tab is shown below. For most Thales/Ashtech GPS, the
default data port is A and the radio port is usually set to B. Linking to
public reference station (VRS) is available with several types of
receivers. The Thales ZMax, however, has an option for GSM cell
phone communication with its own GSM base. (This allows for
corrections over a longer distance than line-of-sight or normal PDL
radios, which may go up to 10 kilometers). Shown below might be a
configuration for GSM. For the Zmax tieh internal Thales Radio,
default data port is C and radio port is D. GSM stands for Global
System for Mobile computing.

Thales/Ashtech Setup Ok I Cancel

[Parameters I Receiver
rData Port———  ~Radio Port

C«Ce@cCo | |CsQe @0

Message Type
[2shtech (CPD/DSIP LRK) |~} YRS

|+ | Type: IGSM :I

Figure 3-83

VRS Cell Phone Modem Corrections

VRS (virtual reference station) is a message transmission method
common in Europe, where multiple users can obtain corrections from
GPS base reference stations. It is very widespread in Germany, for
example, permitting companies to operate real-time kinematic (RTK),
high-accuracy GPS off of a single rover in communication by cell
phone modem to public reference stations. The dialing up process



discussed below for GSM applies to public VRS cell phone
connection. VRS is the “public access” form of GSM.

GSM Modem Corrections

The Thales ZMax receiver can act as a GSM base or a GSM rover. As
a GSM rover, a single rover can pick up the message from its own
GSM base, or any number of rovers can receive the corrections from
“public” VRS base stations. In effect, NMEA strings are sent out and
received by rover receivers over the radio port. GSM uses a cell phone
modem “dial-up” system.

The lower options in the Ports tab for the rover apply to making a
GSM connection using Thales GPS. The configuration of GSM can be
accomplished manually or via configurations from the Configure
Rover Screen. Choosing Manual will turn on the GSM modem but not
set any GSM parameters. Choosing a GSM base configuration will
allow the user to set the GSM band, pin, phone number, and other
parameters. If Manual is selected, “New” becomes the option in the
lower right of the screen. Select new to add a new configuration, fill in
the appropriate values, and click OK. In the Configure Rover screen,
click Edit to change these values.

ThalesfAshtech Rover Ok, I Cancel I

MHame: |M
Band: I 1900 : |
FIN: [1234

Base Phone #: 127

Timeout: |1 min :I Redials: IEI_E

Figure 3-84

The above screen will appear after you click the “New” or “Edit”
buttons on the “Ports tab”. Note that “Band”, “Pin”, “Phone #”, etc are
only available when the “Type” on the ports tab is GSM. If one of the
other “types” is selected, you can still “add” configurations but the
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only field is “name”. This allows users to create custom memorized

settings for their instruments regardless of radio “Type”.

Default

values are recalled during the next field usage.

When the GSM modem is on, no parameters except phone number
may be changed. To change parameters, turn the modem off, reset the
parameters, and turn the modem on.

Thales/Ashtech Rover

Band:

— oa |
Base Phone #: | Harng Up

imeoL Mo Timeaut Turn On
Redials: |2 E'

GSM STATUS: ON

f | Thales/Ashtech Rover

I 1900 : I

E—

Band:
PIM:
Baze Phone #:

Timeout:

Turn On

Redials:

GSM STATUS: OFF

Figure 3-85

After the On button is sele

cted, the receiver and GSM are initialized

with the new GSM settings. Then the receiver shows the status on.

After a moment, the status ¢

ThalesfAshtech Rover

IlQDD :I

. T
Base Ph [Wa]
Timeou Initializing GSM...

on |
Redials?

[l

Turn Off |

GEM STATUS: OFF

ThalesfAshtech Rover

hanges to ready.

IlQDD :I

[N
[ton 7]

o | oe |
- N
Base Phone #: Hang Up

Ti T

-

Redials:

GSM STATUS: ON

Figure 3-86

Click the Dial button to dial the base. Click the Hang Up button to
hand up from a call currently in progress.
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ThalesfAshtech Rover
Band IlQEID :l

Dial
FPIM: I—
—_—
Base Ph Up
Tirmeou Dialing Base. ..
(]
Redials = T
Turn Off

GSM STATUS: OM

Figure 3-87

Note: If Bluetooth (wireless radio link from FAST Survey
to the Receiver) is configured in Comm Setup, then on
pressing OK and existing Configure Rover, the Bluetooth
Manager screen will appear, allowing you to select the
receiver name and ID and make other changes.

Leica Sytem 500 Rover Configuration

The Leica rover options are contained in a very simple dialog, as
shown here:

Leica System 500 Rover Seljgels I Cancel I
Ant Height: |1.935

Elv Mask: IlD

[] Log Baseline Data

Fover Antenna: |ﬁ«T2I32}‘3EI2 EI

Figure 3-88
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Configure Rover

The Log Basecline Data option allows simultaneous logging of the
baseline measurements as real-time work is conducted. The Log
Baseline Data feature will tag point data in an ASCII file on the data
collector every time a point is stored. This file can be found in the
"Data" directory and will be called <job name> ski.asc, where
<job_name> is the current job. This file, often referred to as a
“vector” file, can be transferred to the PC and brought into Leica's Ski
Pro software. No file is collected at the base as the base station data is
stored in the rover file. Rover antenna types are identical to those
outlined in Configure Base.

Navcom Rover Configuration

Note: You must connect to the Navcom receiver to
continue to either the Configure Base or Configure Rover
dialogs.

If the Messaging tab is selected, the following screen options appear:

Configure Rover Cancel

L EEEEL L L Settings

Message Type —
@ MNav FTORTCM AT ORTG
(O cvRr (Trimble) O RTCM DIFF) (O WCT

O ANy Use WaAS/EGNDS

EEEEL LN Settings

Message Type
() Navcam (NCTY (O RTCM RTKY (O RTG

(O CMR (Trimbled O RTOM QIFFY (O wiCT
@4 Use WAAS/EGNOS

Configure Ports |

| Configure Ports |

Figure 3-89

m Message Type: Your GPS receiver supports seven correction types:
NCT (Navcom native format), CMR (Trimble’s format), RTCM
RTK, and RTCM DIFF require access to or setup of a local base

station to broadcast corrections.

RTG and WCT are Starfire

Satellite corrections, which are only accessible if your receiver is a
Starfire model, and you have a subscription (your subscription can
be enabled from Receiver Utilities). You may also enable WAAS
here for increased accuracy, but this feature will only activate when
no other corrections are available. If any is selected, the receiver
will look for corrections in the following order of precedence: NCT,
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RTG, WCT, RTCM DIFF, WAAS. This option will ignore CMR
and RTCM RTK corrections.

The Configure Ports dialog is identical to that discussed in the section
on Configure Base.

If the Settings tab is selected, the following screen options appear:

Configure Rover [0 I Canicel

Receiver Type: |2I34EI;*2EISEI - GIS EI
Elevation Mask: I?—

PDOP Mask: o

RETE Max Age: ISD—

Rod Height: 4.00

Metwork 1D: |1

Figure 3-90

Receiver Type: If you’re using a Starfire receiver (models 2040

and 2050), set this option as shown above. If you’re using receiver

3010/3020, set the receiver type to these models. Unlike the

3010/3020, Starfire receivers are capable of receiving Starfire RTG

and WCT subscription-based corrections. On the other hand, the

3010/3020 has built-in radios, allowing for easy base-rover set up

without the use of external radios.

m Elevation Mask: You can configure your GPS receiver to ignore
satellites that are low on the horizon. This value is an angle from 0
to 90. At 0, all satellites may be used. At 90, no satellites may be
used. The factory default value is 7 degrees.

m PDOP Mask: You can configure your GPS receiver to only report
positions when the PDOP is below a certain value. This value can
range from 0.0 to 25.5. The factory default is 10.

m RTK Max Age: You can configure your rover to remain in lock for

a specified amount of time after it loses communication with the

base. The factory default is 300 seconds, but to ensure accurate data

collection, it is recommended that you set this value to 30 seconds
or less.
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m Rod Height: Enter the height of your GPS antenna above the
ground if you wish the value calculated to be based on ground
height.

m Network ID: When using the internal radios, your base and rover
must be set to the same network ID. In scenarios where multiple
bases are present, use these numbers to ensure that your rover gets
its corrections from the intended base.

NMEA GPS Rover Configuration

Many receivers will output a NMEA string of information. FAST
Survey can work with these receivers. While there is no Configure
Base option for NMEA GPS, there are options for the rover, as shown
below:

NMEA GPS Setup ok | cancel ||

Fod Height: Il-935
Position Message: IW :l

Satellite Message: GEY

Figure 3-91

The Position Message options include GGA, GLL, GNS, GGK, GGQ
and GGK PT. There are two Satellite Message options: GSV or GSA.
Garmin HVS and Garmin LVS, Magellan, the original Leica MK31
marine antenna, all report out a NMEA string. Some NMEA receivers
work stand-alone and have 50-meter accuracy. Other NMEA receivers
will pick up corrections from stationary sources (Garmin from WAAS,
MK31 from Corps of Engineers Beacons) and obtain accuracies of 1 to
10 meters.

NovAtel, and Sokkia Radian/GSR2600 Rover Configuration

The NovAtel and Sokkia configuration for the rover is virtually
identical to the configuration for the base. Receiver types include



OEM3 and OEM4 (which is available in a “board” form). The one
difference, seen below, concerns Dynamics. If Dynamics are set to
Kinematic, a fix can be more easily obtained, versus the Static mode,
which sets higher standards for obtaining a fix, along with more

accurate rms values.

Novhtel Setup OF

Cancel I

Receiver Type: |OEM3

Rod Height: | = i+ Yertical

[

™ Slant

antenna Type: |5K5ug

Cynamics
# Kinematic " Static | Elv Mask:

Mode
* RTCA " RTCM " CMR

Radio Baud Rate:  |oaon -

[
—

~

Figure 3-92

Radian IS Rover Configuration

The Radian IS Rover configuration screen is shown below.

Radian IS Setup (0] 4

Cancel I

Recerer Type: |

Rod Height: + “ertical

antenna Type:  Radian IS

Dynamics
* Kineratic  { Static | Elv Mask:

Mode
®RTCA ¢ RTCM O CMR

Radio Baud Rate:  |gs0n -

[-

" Slant

o

Figure 3-93
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Sokkia Axis/Axis 3 Rover Configuration

The Sokkia Axis and Axis 3 GPS receivers are used primarily for GIS
and lower-accuracy data collection. They pick up a variety of fixed
sources for correction, including Corps of Engineers Beacons, WAAS,
the OmniStar satellite and RTCM. Position Message options are
GGA, GLL, GNS, GGK, GGQ and GGK PT. Satellite Messages are
GSA and GSV. The options are shown in Figure 3-94:

Sokkia Axis 3 Setup oK I Cancel I
Rod Height: |5.1

Position Message: (04

Satellite Message: Im : |

Feceiver Type: O auis @ 2xis 3

DGEPS Type:

Beacon [ ]waas [ Omnistar [ RTCM

Figure 3-94

Topcon GPS+ Rover Configuration
Many special options are available for the Topcon GPS+ rover, as seen

below:
Topcon Settings o=w=Il | Topcon Settings Cancel
Radio lParametersl Station mparametersl
recnertvee Rl ada g -
antenna Type: Legant =
Radio Port: |C j

21 .
Rod Height: Radio Baud: |38400 -

" Slant * “artical

RTK Message Type: CMR -
Elevation Mask: 10 | J

Figure 3-95
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Topcon Settings Ck Cancel |

Statiun] Radio

Position Update Rate:

| [

Ambiguity Fixing Parameter

IHigh -

RTE Calculation Mode:

|Delay j

Exfrapolate

Figure 3-96

The antenna types include the same list found in Configure Base.
Position update rate can be set to 1 Hz (1 per second), 5 Hz (5 per
second) or 10 Hz. The Ambiguity Fixing Parameter is best set to
Medium, but can be set to Low in difficult environments (trees) or high
for high-precision work. The RTK message types are identical to
those described in Configure Base. The rover message type must
match the base message type. The RTK Calculation Mode is default
Extrapolate (not wait for next calculation but will extrapolate), but can
be set to Delay (wait for next calculation, slightly higher accuracy,
slightly slower). It is recommended, in general, that Extrapolate be
used for topo work and that Delay be used for control or stakeout.
Delay only works at 1 hertz and will only report “Fixed” if each epoch
from the base is being received for corrections. Extrapolate will work
at 1, 5 or 10 hertz and will continue to report “Fixed” for up to 3
missing epochs from the base—useful in cases where radio
interference briefly interrupts the signal.

Note: Satellite constellations can vary through the day, as
satellites disappear and others reappear. The algorithms
associated with GPS receivers begin by first “acquiring
satellites” and then when sufficient satellites are acquired,
the routines “resolve ambiguities”, “fix” or “lock”, and
then calculate Latitudes and Longitudes. If satellites
disappear and the constellations change abruptly, the
calculations may briefly be based on “former
constellations” and lead to slight discrepancies in X,y,z
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position. This can be avoided by occasionally tipping the
rover antenna, forcing it lose lock and to “re-acquire” the
current satellite constellation, and resolve ambiguities and
fix using a fresh calculation. “Checking in” to benchmarks
and known points occasionally is also a recommended
practice in GPS.

Trimble GPS General Rover Configuration

Selections are identical to those described for the base configuration.
Receiver types include 5700/5800, 4800 and other. The Trimble 5800
is often used as a rover in conjunction with the Trimble 5700 base.
The Trimble 5800 typically is set to Data Port 1 and Radio Port 1, as
shown in Figure 3-97.

Trimble GPS Setup (ROVER) S0l Trimble GPS Setup (ROVER) Cancel
Elv. Mask: 10 At Height: 21 Data Part: ’—L|
Update Rate: |1Hz v | FDOP Cutoff: 7
2 Radio Port: 3 -

Receiver Type: 5700,/5200
Radio Baud:  |38400 v
RETK Message Type. CMR+ A

Antenna Type: Zephyr v Radio Parity:  |None j'
Measured To: Bot of Ant Mount A

i

Figure 3-97

The Trimble 5800 typically uses the Zephyr antenna mounted on a 2
meter pole. When OK is pressed, a sound occurs confirming
connection to the rover has been established. If for any reason the
rover connection is lost, and commands such as Monitor or Store
Points indicate “No Response”, the first step should be to go to
Configure Rover, verify settings, and press OK to re-establish
communication. After that, battery status or radio connection should
be examined.

Trimble PathFinder Rover Configuration
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Trimble Pathfinder Setup (04 I Cancel I
Elv. Mask: || Rod Height:  |5.1

rDGPS Correction Source

@ MSK Radio Beacon () Racal Service

Racal Region
@ Eastern Morth Arerica
@ Western Marth America
@ Morth american Mountains

Figure 3-98

By using the MSK Radio Beacon or Racal Satellite for corrections, the
Trimble PathFinder can obtain horizontal accuracies of 0.3 to 1 meter
and vertical accuracies of 1 to 2 meters. This is ideal for GIS type
work, locating utilities, residential locations for 911 service, etc.

Receiver Utilities

Function

The primary function of Receiver Utilities is to reset and/or
troubleshoot the GPS receiver. There are features for changing radio
channels, message strings, radio port protocols, radio type and other
such options. Features vary according to GPS receiver. They are
analyzed below in alphabetical order.

Note: Receiver Utilities covers receiver communication,
and one of the increasing popular methods of
communication is by cell phone. Cell phone
communication between base and rover enables longer
distance communication and takes 3 forms: (1) Multiple
Rovers communicating with public access base receivers
transmitting corrections (very popular in Europe), (2) Base
Cell Phone to Single Rover Cell Phone and (3) Base Cell
Phones transmitting to Multiple Rover Cell Phones.
Individual companies can set up base to single rover cell
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phone linkage, but can also configure their own base
transmitter capable of transmitting to multiple rovers.

Thales/Ashtech
The Ashtech Receiver Utilities screen has the following options:

Thales/Ashtech Setup (0] 4 I Cancel I

Base Radio/GSM Setup Hard Reset

Rover Radio/GSM Setup Set Factory Defaults

Save Settings to Receiver Beep Off

Send Command 1o Receiver Reset RTK Engine

Bluetooth Settings Power Off Receiver

Figure 3-99

m Base and Rover Radio/GSM Setup: The Base and Rover
Radio/GSM setup options will read the receiver, display the current
radio channel, and allow the user to change to another channel.
This feature is available for Pacific Crest PDL and RFM Series
radios and Ashtech internal radios. Be sure that you have the right
Radio Port set under the Configure Rover or Configure Base
“Ports” tab. For GSM, see discussions under Configure Rover.
The Base and Rover radio buttons work similarly. It is important for
the user to choose the right button (base radio setup for base
receiver and rover radio setup for rover receiver) to ensure that the
software will try to connect to the radio on the correct port.

Thales/Ashtech Radio Setup — PDL

Select the appropriate button (from above). The following screen will
appear:
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ThalesiAshtech PDL Radio Setup

Current Channel is: 3

Channel to Sat: s 409,5000 Tx: 469,5000

Current Frequency 469,5000

Freguency to Set; ID
Digisquelch: IHigh E

Fadio Air Link BaudRate:  |9600

Set Radio | | Cancel |

Figure 3-100

If the radio is an American PDL radio, it will appear as above. The
user can change the channel, the digisquelch (sensitivity), and the over
air radio link baud rate. If it is a European radio, channels are not
available. Instead, the user will be able to set the frequency, the
digisquelch, and the over air radio link baud rate. The digisquelch is
best high on rovers and low on bases. To set changes, click on the Set
Radio button and the following screen appears:

ThalesfAshitech PDL Radio Setup

Current Channel is: 3

Charnel to Set: |4 Rt 462.5000 Tx: 462.5000 ||

Current
Frequer|  Reprogramming Radio

Digisquelch: [FIECrT [ ]
Radio Air Link BaudR.ate: I%DD :l

Set Radio

Cancel

Figure 3-101
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Thales/Ashtech Radio Setup — Thales UHF

Select the appropriate button (see above). The following screen will
appear:

ThalesfAshtech Thales Radio Setup

Current Channe! is: Please Set
Channe! o Set: I EI
Current Freguency 454.5000

Freguency to Set: |454,5

T SetRadio Cancel

Figure 3-102

Change the frequency to the desired frequency and click Set Radio.
The following screen will appear.

ThalesfAshtech Thales Radio Setup

Current Channe! is: Please Set

Channe! o Set: I EI

CLrrent
Frequed ~ Reprogramming Radio

Set Radio

Zancel

Figure 3-103

Thales/Ashtech Radio Setup — Cable

No configuration options are available when the software is configured
to cable.



Thales/Ashtech Radio Setup — Older Receivers

Currently, the only radio option available for non-ZMAX
Thales/Ashtech receivers is a PDL radio. The Base/Rover radio setup
options will assume the radio is a PDL radio on these receivers, and try
to configure them accordingly. All the same settings (channel,
digisquelch, over air link rate) should still be available, however.

Hard Reset: Shuts down the receiver and brings it up again with
default settings. Resets all port baud rates to 9600 and resets the
internal memory.

Set Factory Defaults: Resets the receiver and changes all
parameters to the factory defaults. It is useful in troubleshooting
problems.

Save Settings to Receiver: Use this command is issued as part of
the Configure Base and Configure Rover operations. However, you
can run this command at any time as an extra “confirmation” of
your settings changes (including settings changes within Receiver
Utilities).  This sends the $PASHS,SAV,Y command to the
receiver.

Beep Off: This disables the Beep sound that emanates from the
Receiver when it is turned on.

Send Command to Receiver: You can send what are known as
“pash” commands, internal Thales/Ashtech codes, to the receiver.
This should be done only in consultation with your Thales dealer.
Reset RTK Engine: This resets the carrier phase ambiguities. This
is a useful command if you are having difficulty obtaining lock and
want to start the process of fixing over again. Receiver settings are
retained (so you can think of it as a “soft reset”).

Bluetooth Settings: The Bluetooth settings in FAST Survey’s
Bluetooth Manager (discussed in Comm Setup) do not actually
change anything in the receiver itself. In order to make changes to
the receiver’s internal Bluetooth settings, it is necessary to go into
Receiver Utilities and click on Bluetooth Settings.
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Bluetooth Settings
Z-Max Bluetooth Marme:

ZMAXPROTOL1020_

Close

PROTO1020

Set Mew Blustooth Mame |

Z-Max Bluetooth Passkey: 12345

|12345

| Set New Blustooth Passkey |

Z-Max Bluetooth Country Code:
) France @ Other Countriss

| Set Bluetnoth Country Code

Figure 3-104

In this dialog, the user can change the Bluetooth receiver name
(Receiver ID in Bluetooth Manager), the Bluetooth passkey (PIN in
Bluetooth Manager), or the country code (currently the only choices
are France and other countries because France has unique Bluetooth

specifications).

To change the name, change it in the appropriate text field and click
Set New Bluetooth Name. A message confirming success will appear.

Bluetooth Settings
Z-Max Bluetooth Marme:

ZMAXPROTOL1020__

Close

AMAXPROTOL020_

21413

fiz5
=

@ BT Mame set successfully!

e

Z-Max Bluetooth Couniry Code:
) France @ Other Countriss

| Set Bluetnoth Country Code

Figure 3-105

To change the passkey, change it in the appropriate text field and click
Set New Bluetooth Passkey. A similar message confirming success



will appear. To change the country code, click the appropriate radio
button for the country and click Set Bluetooth Country Code. A similar
message confirming success will appear.

m Power Off Receiver: Sends a command to power off the receiver.

Leica System 500

The Leica 500 receivers (which include the ruggedized 500 as well as
the 530) offer the following receiver utilities:

Leica System 500 WHilities QK I Cancel I

| Power OnfOff Receiver | | Set Badio Chanrmel |

Radio Type: IF'DL {Pacific Crest) El

Serial Port 1o Radio Baud Rate: |384EIEI :l
Radio Port: |1 :l Message Type: ILeica :l
Radio Stop E-its:ll :l Radio Parity: INDne :l

Current Configuration is: Base

Figure 3-106

If FAST Survey is used in conjuction with the Red Controller from
Leica, a serial port to radio baud rate of 38400 is often pre-set. FAST
Survey should be set to conform to that baud rate, as shown above.
The Power On/Off Receiver function simply turns on or turns off the
receiver, depending on its current status. The Set Radio Channel
option allows you to choose from up to 16 channels. Radio types
include RFM96W (Pacific Crest), PDL (Pacific Crest), Motorola Cell
Phone and 3COM Faxmodem, as well as User Defined Modem.
Message types include Leica Proprietary (Leica), RTCM and CMR. A
useful feature of the Receiver Utilities is to verify the status of the
receiver as either a Base or a Rover (bottom status line).

Navcom
The Navcom receiver utilities include the following options:
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Mavcom Utilities

Station Type:

Connection Status:

Close

Onling

ROVER (NCT)

Mavigation Status

Monitor Corrections

Configure Ports

Yiew Firmware

WA ASEGHOS

Reszet Unit

ouickstart

MNMES Dl

Figure 3-107

m Navigation Status: This page contains much of the same
information as the Monitor GPS page, but has more specific
information on the type of autonomous or locked navigation the
receiver is in, along with information on any navigational errors that
might be occurring.

Mavigation Status

Yalid Havy:

Error:

YES

Hone

Maw, Status: FLOAT (code based dGPS)

Mavw. Mode: Code, Dual Frequency (WAAS)

# Satellites: 9

FOOP: 2.1 HOOP: 1.2 GOOP: 2.5
TDOP: 1.3 VDOoP: 1.7 PFOM: 0,90

Figure 3-108

m Monitor Corrections: Use this page to find out how recently the
last base corrections were received.

m Configure Ports:

Use this page to change your control and RTK

data port settings. This can also be done during base or rover

configuration.
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Configure Ports (04 I Cancel I

-Control Port

@ Port & {0 PortB

rETE Data Port

Qrorts O Porte @ Radio Port (O e

Spare Port Baud Rate: |192EID :I

] Output MMEA to spare port

Figure 3-109

Control Port: The port on your Navcom receiver to which your

data collector is attached.

RTK Data Port: The port through which your rover will receiver

RTK corrections when a base is present. On receivers without an

internal radio, the Radio Port option is not available.

Output NMEA to spare port: When this option is checked, the

receiver will output its position in NMEA format on whichever port

is not being used as the control port.

m Spare Port Baud Rate: This determines the baud rate of the port
that is not being used as the control port. This baud rate can apply
either to NMEA output or to RTK input, but does not apply to the
radio port.

m View Firmware: Use this tool to view your receiver type and the

installed Navcom firmware version. Also, for Starfire Receivers

(2040-2050) use this screen to input an activation code for the

Starfire satellite correction service. This information can either be

input manually, or the file LBM.dat containing the subscription info

can be placed in the data directory. Press Activate to apply the
activation code.

Receiver Utilities

179



Mavigation Status
Firrmaare Yersion: 2,23
Digital Card Sh: 12242.3
RF Card SM: 12406.0
LEM SM; Unavailable
Receiver: Black Box RTE with Internal Radio
LB Unavailable
Activation Code: l I I
Activate Reload

Figure 3-110

m WAAS/EGNOS: Use this tool to manual configure the channel on
which to look for WAAS or EGNOS corrections. This may vary
from region to region, but in the U.S., they can generally be set to
channels 134 and 122.

MNavcom Reset

Channel 11; 134

Channel 12; 122

Default

Figure 3-111
m Reset Unit: Use this tool to reset your receiver (soft reset or factory
reset).
m Quickstart (Starfire Only): Starfire corrections often take some
time to acquire high levels of accuracy. If you’re returning to a
previously surveyed area, you can save time by storing a known
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position to a reference file, and then initializing the Starfire system
with this position upon return to the site.

Quickstart
dd. mmssss format
Latiude:  [+221417810607910 | [@N OS

Longitude: [71.09533771972655 | [(OE @ w
Elevation: |—3E|.581E| ft State: Idle

Disahle Reset Ihitiate

Load Save REead GPS Undate

Figure 3-112

At the end of the first day, verify that you’re receiving Dual-Frequency
Starfire corrections (RTG or WCT) by entering the Navigation Status
utility. Enter the Quickstart menu, and press Read GPS. Be sure to
physically mark this position in some way so the exact position can be
returned to later. When you have a GPS position, click Save to save
the position to a reference file. When you return to the site, first ensure
that you’re receiving dual-frequency Starfire corrections, and that
you’re set up on the position marked the previous day. Then enter the
Quickstart menu and choose Load to select the previously stored
reference file. Press Initiate to input the loaded starting position to the
receiver. To disable an input position, press Disable. Note that if the
input position is inaccurate, using the Quickstart routine will slow
down the processing of acquiring an accurate position.

m NMEA Output: Use this tool to select the desired combination of
NMEA message types to be output on the NMEA output port. (The
NMEA output port must also be enabled in Configure Ports).
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Configure Ports ] 4 I Cancel I

MMES OutpLt
g MDoea e
[Nasa  [JGesv [JrMc
[Owte  [Jzoa  [JosT

Default

Figure 3-113

NovAtel, Sokkia Radian, Sokkia Radian IS and Sokkia GSR2600

MovAtel Setup ok, I Cancel I

| Full Reset I ‘ Soft Rebaoot |
| Send Command | ‘ Check Comm Status |
| Bevienw REF File | ‘ Base Radio Channel |

‘ Rover Radio Channel |

Figure 3-114

The NovAtel and Sokkia GPS options, like Ashtech, allow for hard
and soft resets, permit sending commands to the receiver (consult your
dealer) and allow the review and re-setting of base and rover radio
channels for Pacific Crest PDL and RFM series radios. Additional
options check the communication status (shows the quality of the
message string). The Review REF File will display the reference file



(which stores the GPS base position information), which also helps in
troubleshooting.

Topcon GPS+
The utilities for Topcon appear below:

Topcon GPS+ Setup

Restore Factory Defaults |

Clear Mon-aolatile Mermary |

Send Command o Receiver

|
|
|
| Set Base Radio
|
|
|

Set RBover Radio

Initialize o Known Point

|
|
Set Satellite Status |
|

Figure 3-115

The Power Cycle Receiver is often used when the receiver is having
difficulty fixing or has been hooked to another controller and needs to
be re-set. The Restore Factory Defaults and Clear Non-Volatile
Memory are additional re-setting options useful when troubleshooting.
Be sure to confer with your dealer if using “Send Command to
Receiver”. The Topcon GPS has a special feature to Initialize to a
Known Point which can greatly speed up “move ups” from one base
position to another.

Trimble 4000

The basic troubleshooting options of the Trimble 4000 receiver are
shown below:
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Trimble 4000 Utilities

| Power Cycle

| Be-Solve Position

| Re-Solve w/ Power Cycle

| Clear All RAM

|
|
|
| Factory Restart |
|
|

| Check Battery

Figure 3-116
Trimble GPS General

Receiver Utilities will lead to 4 options:

Trimble GPS Setup Close

| Reset Receiver |

Select Rover Input ‘

Check Battery ‘

Povver On/Off Receiver

Figure 3-117

If you choose Select Rover Input, you can identify the “station id” of
the base to avoid picking up inappropriate base corrections from the

wrong base receiver, as shown in Figure 3-118:
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Trimble GPS Setup " Cancel

~CMIR,
@ Listen to Any Station

(") Listen only to Station (0-31): |

-RTCM
@ Listen to Any Station

{7 Listen only to Station (0-10230: |

Figure 3-118

Localization

Function

This command allows you to align on a local coordinate system using
the GPS rover receiver. The base receiver can be on a known point but
may also be on an unknown point and located using Read from GPS
within Configure Base. The Localization command is essentially
“Rover-Based Localization”. Further discussions on localization are
found in Tutorial 2 near the back of the manual. The Localization
screen is shown in Figure 3-119.
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GPS Localization K Cancel I

Ft1D | Marthing | Easting | Elevation | HRes | W Res

< b
I

add | pelete |  Edit | on/off |

Load | Wi [=008 ‘ Mo itor | Save |

Figure 3-119

m Add: Enter the alignment or localization points by coordinate
values or by entering a point number. If you choose the point
number method, you can enter a point number, pick a point from
the screen, or select them from the point list. If you choose the
“from list” method, you can access points in the Control File, if a
Control File is active (See Job Settings, Options). You can average
as many readings as you like when you add points, and view the
range and residuals.

Once you click OK in the coordinate dialog, the user will have three
options for establishing the GPS position for the named local point.

m Read GPS: This allows the user to collect measurements from the
GPS receiver and average as many readings as they like. Once the
readings are complete, the software will present a dialog that
displays the range and residuals of the averaged readings.

m Enter Latitude/Longitude: This allows the user to enter in known
geodetic coordinates for the local position. The elevation should be
the ellipsoid elevation in the jobs current units if a geoid model is
not applied. If a geoid model is applied, then the elevation should
be the orthometric elevation in the current job units.

m From Raw File: This allows the user to use a point from the raw
data file that has been previously collected via GPS.

m Delete: Allows you to delete the selected item from the list. Note
that it is not necessary to delete a localization point if you simply
want to avoid using it. You can turn “Off” both the horizontal and
vertical component of the point, but keep it available for use later.
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m Edit: Allows you to edit the selected item in the list. It will display
the northing, easting and elevation of the localization point, which
can be changed.

m On/Off: Allows you to remove the horizontal or vertical
components of your localization points. This is a frequently used
feature that enables use of 1 point for vertical control only (turn off
its horizontal component) and other points for horizontal control
(turn off their vertical, if appropriate). Points with no known
elevation (0 for example), would obviously be used only for
horizontal control, as shown in this example:

GPS Localization Ok Cancel I
| Elevation | HFes | Y Fes | HOn | W On
0.0000 0.019 242,694 ¥ M
0.0000 0.018 3617 ¥ ¥
2529720 0,099 -0.029 M W
2020410 0122 0.0a0 M Y
252.6990 0,126 0.0a0 M W
A56.3030 n.dnn n.mn Il ke ¥
< >
Scale:0.999779 r
Ayvg HRes: 00056 Avg WRes:0,0029
add | Delete |  Edit | on/Of |
Load | =10 ‘ Monitor | Save |

Figure 3-120

Note that in this example, the 2 upper points are used for horizontal
control only and have good “horizontal residuals”. The 4 lower points
are used only for vertical control and have excellent “vertical
residuals”. It takes 3 horizontal control points, active “H On = Y” to
get horizontal residual results, and 4 vertical control points, active “V
On = Y” to get vertical residual results. You can on a trial basis
remove different points from consideration both vertically and
horizontally and watch the residuals of the remaining control points
improve or degrade. In this way, if you have 4 or more total control
points, you can determine the best combination to use as horizontal
and vertical control.

m Load: This allows the user to load any localization file for
modifying or for the purpose of associating it to the current job.
Note that the OK button must be used if the intension is to associate
the loaded file to the current job.
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m View: Allows you to toggle between northing and easting values
and latitude and longitude.

m Monitor: Goes to the standard Monitor screen. This is particularly
useful to verify the quality of your satellite coverage and your fixed
or float status. You always want the best possible fixed status when
conducting a rover-based localization.

m Save: Allows you to save the control points in a file.

m 2 pt Rotate Only: Allows you to use the second point in the
localization file for direction but not for scaling. In this case, any
scale factor set in Job Settings, Units, would be active.

Pressing OK will temporarily recall the current Localization as you
work. If you change the Localization file, Save, then Cancel, the
original Localization file will still be active. Pressing OK is what
makes it active, and current. In this case, you would need to Load the
new Localization file and press OK to make it active. You could
choose to “add” localization points midway on a job, and not actually
use them by pressing Save, then Cancel. Then when the job is
complete, you could recall the Localization file with all the old and
added localization points, go to Process Raw File, and re-calculate all
surveying points according to the new Localization.

Discussion of Localization Techniques: If you do a base localization
by entering Latitude and Longitude or known coordinates on the
designated coordinate system, then you do not need to add localization
points. A base localization would put you on grid north and grid scale
and would work for any new job where you are not trying to “match”
existing coordinates. However, any time you are working on a project
that has existing coordinates, you will most likely need to do a
Localization. Even if that existing job is supposedly on state plane,
UTM or another known coordinate system, the project coordinates
often fail to match grid scale and grid north exactly, requiring
localization. When localizing, it is advisable to use at least 3 points
for horizontal control and 4 points for vertical control, in order to get a
measure of “residuals” or accuracy. The program will “best fit” a
plane through all activated (H=On and/or V=0n) control points. The
residuals are how much each activated point is “off” of the plane
surface. Because multiple elevation points may create a slightly
“tilted” plane, some surveyors will verify that the vertical control has
low residuals and is accurate using multiple vertical control points,
then turn off all but one (V=Off) and use only the nearest vertical
(elevation) as they progress through the job.



Note: The Scale Factor set in Job Settings, Units, will
cause all surveyed coordinates to be multiplied by the scale
factor. It is used, for example, to go “ground to grid” when
surveying by total station. When configured to GPS, the
scale factor in Job Settings, Units is “grid to ground”, to
better match total station scaling. So “Read GPS” might,
for example, produce a scale factor greater than 1 (eg.
1.0011913) if taken at significant elevation, to “expand to
ground” from sea level. However, if a non-zero scale
factor is active, 1-point localizations (either base
localizations or 1-point rover localizations) will be
impacted by this scale factor, and all surveyed points will
be scaled accordingly as measured from the single
localization coordinate. GPS shots might then fail to match
known control points. If your goal is to work on the
specified state plane, UTM or other coordinate system set
in the GPS tab of Job Settings, and you are planning to use
a l-point localization, then the scale factor should be set to
1. For GPS work in general, the scale factor should be set
to 1, unless you are trying to match “ground” coordinates
with a 1-point localization, where the coordinates are “true
north” but not “true scale”. In all other cases, matching
ground coordinates with GPS is best accomplished with a
multi-point rover-based localization, in which case the
scale factor ghosts (it is fixed by the localization). The
resulting “effective” scale factor will appear in the
localization screen, such as the 0.999779 value shown
above in Figure 3-120.

After a change in a localization file, any points measured in the field
by GPS will be converted from Lat/Long to local coordinates by using
the new localization file. For this reason, it is a good idea to re-convert
older GPS measurements to the same, compatible coordinate system
by going to Process Raw Data, Adjust, in the Cogo menu.

Monitor/Skyplot

Function
The Monitor/Skyplot command allows you to review local position
and quality of data.
Monitor/Skyplot
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1 Under the Monitor tab you see values for northing, easting, and

elevation. See Figure 3-121. Additionally, you can monitor horizontal
and vertical RMS values, as well as PDOP, HDOP, and TDOP values.
Some instruments refer to RS values as CEP and SEP.

Monitor /Skyplot
W Lat/Lon | SATView | SATInfo |
Morthing: 5134.0144
Easting: S056,6604
Elevation: 1000.1434
HRMS: 0.043
WRMS! 0.085
PDOP: 3.20
HOOP: 2.90
TOOP: 2.00 Status: FIxED
SATS: 3

Figure 3-121

The Status is shown as either:
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B AUTONOMOUS: No radio communication between base and
rover.

m FLOAT: Communication has been established, but ambiguities
have not been resolved.

m FIXED: Position has been resolved.

The number of satellites (SATS) is shown.

If a Thales/Ashtech receiver is configured to GSM, and is a rover, the
Moitor tab will look like the figure below. When it is a base, the hang
up and dial buttoms are not available.



Monitor/Skyplot
Lat/Lon | SATView | SATInfo | Ref |
Northing:  2956966.5147

Easting:  746747.9352

Elevation: 32,8838

HRMS 23.990 :
VRMS: 30,840
PDOF: 2.0 —
HDOF: 1.2 GSM: OM

TDOF: 1.2 Status:  AUTONOMOUS
SATS: g Link: 0% Age:

Figure 3-122

2 Under the Lat/Lon tab you see the current position given in latitude,
longitude, and elevation. State plane northing (SP North) and easting
(SP East) values are shown. See Figure 3-123:

Monitor/Skyplot

Latitude: M 42022'12,.80345"
Longitude: W 71°08'11,19732"
GECID: Mo Geoid file loaded.
Ellipsoid Elevation: 1652,1601

Orthoretric Elevation: Mo Geoid file loaded.
Elevation: 497.0174
Morth: 20995292776 Loc. File: cargo-roadz
East: 4636013.6935

Figure 3-123

The Geoid file is loaded onto FAST Survey using Carlson X-Port.
You first select the area of interest, then X-Port “carves out” the geoid
for that area and downloads it to FAST Survey. You set the Geoid file
to use in Job Settings, GPS tab. The Geoid should be used principally
with 1-point localizations. Starting with a known position for the base
(or using a 1-point rover localization and approximate base position),
the program will add or deduct the geoidal separation from the
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computed Z value on all measurements, and will match more closely to
geoid-based surface elevations. The Geoid can also be used with
multiple-point rover localizations, since the added accuracy provided
by the geoidal calculation can reduce vertical residuals. This is true,
however, only if the points being matched had Z values that,
themselves, considered the geoid. Since you will get a best-fit plane
that minimizes vertical residuals with or without use of the geoid, it is
often not used with rover-based localizations.

Under the SATView tab, the spatial orientation of the satellite
constellation is shown. See Figure 3-124.

Monitor /Skyplot

monitor | Lat/Lon TS

(75
K&y

Figure 3-124

4 Under the SATInfo tab, the number designation (PRN) of each satellite
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is given along with the azimuth (azi) and the elevation (ELV) of the
satellite above the horizon.

5 The Ref tab to the right of SAT Info appears with most GPS

configurations (not with GPS Simulation).

The typical Ref tab screen is shown below:



Monitor/Skyplot

[Monitor | Lat/Lon | saTview | saTinfo [EEd

Reference Station Coordinates

Latitude: M 42021'41,75736"

Longitude: W 71°09'53,50336"
Ellipsoid Hgt: 15,2460

Distance to Reference; 1.3363

NDrthir'lg: 15394310.9718

Easting: 1055528.7380

Elevation: 0.6555

Figure 3-125

The Ref tab will show the base station information stored to the
reference file, as created using Configure Base. The Thales GPS, for
example, would also show the distance from rover to base. The base
coordinates can also be stored by pressing the Store button.

Monitor/Skyplot

[Monitor | Lat/Lon | saTview | satinfo [[RER

BB Siore Point (0] 4 I Cancel I

Latif
Long
Ellipg

Point Mumber: 101 :I

Description: IE-ase Station 104
Distq
Morthing: 12E394310.915
Easting: 1055528,7380
Elevation: 0.6555

Figure 3-126

You simply enter a point number and description, and the precise base
coordinates are stored in north, east and elevation form, according to
the localization file settings. Then the base coordinate point can be
used for total station work as a setup or backsight.
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Monitor/Skyplot
[Munltur ILathun IEATVIE‘H’ IEATInﬁJ m

Reference Station Coordinates

Rt I_D' ant Hgt: 5.452
Latitude: M 42021'41.81899"

Longitude: W ?1‘309'53.51613"
Ellip=oid Hgt: -35.6293

Age of Last Message Received:  0.7s
Percentage of Messages Receiver 100.00%

I"-.Il:lrﬂﬁing: 15394317.2237
Easting: 1055528.3137
Eleyation: -41.0826

Figure 3-127

With Leica GPS (shown here), it also shows the status of the radio
signal in the middle 2 lines. If the radio signal is interrupted, a “No
Radio” message will appear. The Utilities button associated with the
Leica GPS configuration takes you straight to the radio settings,
including cell modem configuration.

Tolerances

Function

This command allows you to set operating tolerances. There are
different settings depending on whether you are configured for GPS or
Total Station use. Figure 3-128 show the Tolerances for Total Station
dialog and Figure 3-129 shows the Tolerances for GPS dialog.

Total Station Configuration



Teolerances K Cancel I

H. Obs: °00'30"]
Y. Obs: lw
Edrn tal {mrm): 5

Stakeout Tol: 0.1 m

Figure 3-128

H. Obs: This specifies the horizontal observation tolerance as an
angle field. A tolerance of zero is not allowed.

V. Obs: This specifies the vertical observation tolerance as an
angle field. A tolerance of zero is not allowed.

Edm tol (mm): EDM fixed tolerance in millimeters specifies the
EDM error that is independent of the length of the line measured
Stakeout Tol: This specifies the maximum difference between the
target location and actual staked point. When the staked point is
beyond the tolerance, FAST Survey displays a warning dialog.The
Stakeout Tolerance is systematically applied to all stakeout
commands. The program will respond with a warning screen such
as “Stakeout is beyond the Tolerance Setting. Do you wish to
continue storing?” The angle and distance tolerances are applied to
multiple distance measurements (when Configure Reading specifies
multiple “Num Dist Readings”) and when multiple angle
measurements are taken in Set Collection.

Tolerances
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GPS Configuration

Tolerances

CEP Tal:

SEP Tol:

0,03
0,15
Stakeout Tol: Il

Figure 3-129

Note: CEP tolerance and SEP tolerance are only used by
Novatel Radian and Radian IS. All others refer to it as
HRMS and VRMS Tolerance.

CEP/HRMS Tol: A measurement of accuracy defined by the
radius of the circle containing 50 percent of the individual
measurements being made, or the radius of the circle within which
there is a 50 percent probability of being located.

SEP/VRMS Tol: A measurement of accuracy defined by a sphere
within which there is a 50 percent probability of locating a point or
being located. SEP is the three-dimensional analogue of CEP.
Stakeout Tol: This specifies the maximum difference between the
target location and actual staked point. When the staked point is
beyond the tolerance, FAST Survey displays a warning dialog.

Typical default values for these settings are shown in the dialogs

above.

Comm Setup

Function

This command allows you to specify communication parameters for
the data collector. Figure 3-130 shows the Communications Port Setup



dialog. For certain equipment, a “Bluetooth” wireless serial connection
is possible. The user can detect if there is any Bluetooth emulated
serial COM port available on the CE device by using the “Set Port to
Bluetooth” button. FAST Survey can use Bluetooth to communicate
only with instruments that have Bluetooth incorporated on it. Also, the
user can change the name and the password for the Bluetooth present
on the instrument end by using the “Bluetooth Settings” button. The
dialog shown below will allow the user to change the existing name
and password for the Bluetooth on the remote device.

Communications Port Setup Canicel I

Port Mumber COM1 -

W This is a Blustooth port

Baud Rate: 00 w | Parity: Mone -
Char Length: |g - | Stop Bits: 1 -

Defaults |

Figure 3-130

Port Number: You must select the COM port to use.
Baud Rate: You must select the baud rate for data transfer.
Parity: You must select the parity setting.

Char: You must select the character setting.

Stop Bits: You must select the stop bits setting.

Clicking Defaults will utilize the standard default settings for the
configured instrument. For some of the newer equipment, a
“Bluetooth” wireless serial connection is possible. FAST Survey can
use Bluetooth to communicate only with instruments that have
Bluetooth incorporated on it.

Bluetooth Wireless

Bluetooth is automatically detected, leading to the Bluetooth
screens below. The com port settings to use Bluetooth vary

Comm Setup
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from unit to unit. For example, Com3 is typical for the Compaq
Ipaq and Com?5 is typical for the Topcon FC1000, though it may
use any of Com 4, 5 or 6. On the Allegro, the Bluetooth port is
typically Com 4, 5, 8 or 9. The Bluetooth serial com port
settings can be found in the “My Bluetooth Device” menu
selection.

Bluetooth connection is available, for example, with Thales ZMax.

For Thales/Ashtech, set the baud rate in Comms Setup to match the
baud rate set for Port C on the ZMax receiver which is typically used
for Bluetooth communication. For Topcon, set the baud rate in
Comms Setup to match the baud rate for Port B on the Hiper receiver,
which is typically used for Bluetooth.

If Bluetooth is available and the Bluetooth option is clicked on, when
you OK the Comm Setup screen, the Bluetooth port will be searched
for and if found, a confirmation screen is presented, as shown here:

Communications Port Setupjel I Cancel I

|y T—1
Port Mumhb FAST S
urve
This i s

Blugtooth COM Port:
Set Port] oM

has been successfully set!
Baud Rate Hore

Char Lengt

!

| Defaults |

Figure 3-131

Then the program proceeds to the Bluetooth Manager screen. This
screen gives you the option to choose which GPS receiver you would
like to connect to via Bluetooth. If you click Cancel, no Bluetooth
connection will be established. Select a receiver and click Connect.



Bluetooth Receivers CDnneu:tI Cancel I

Select Rover BT Device

Receiver Mame | Recelver ID | P

A,

¥PROTO1020__

< | D]

| Eind Receiver | |
| SetReceiver PIN | |

12345

Delete Receiver |

Set Receiver Mame |

Figure 3-132

First time into this routine, no receivers will be listed. Select Find
Receiver and you can add the connected receiver to the list. Find
Receiver will “ghost” if bluetooth is not an active Bluetooth
connection to a receiver. Find Receiver will only work on ARM
processor devices, which includes the Allegro and Symbol 8100.
Users with “non-ARM” devices (like the SH4 processor-based
FC1000) will have to make their Bluetooth receiver configuration file
manually (BTconfig.txt, in \Survstar\ directory), in the following
format:

<receiver name>, <receiver id>, <bluetooth address>, <bluetooth pin>

<receiver name>, <receiver id>, <bluetooth address>, <bluetooth pin>

When you click Find Receiver to add another receiver to the list, the
following dialog pops up:
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Bluetooth Device Search

@@ Looking for Bluetooth devicels). ..

Tire rermaining:
[

Figure 3-133

Bluetooth Receivers CDnnectI Cancel I

Available Bluetooth Devices

Choose the desired device and tap Select,

To perform the search again, tap Refresh,
Tap Cancel ko abandon this operation,

€3 zmaxprOTO:

K1
(=1 [

You can change the receiver PIN by clicking “Set Receiver PIN” and
you can change the receiver name by clicking “Set Receiver Name” as
shown below:
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[ - | - |

Mamme: IZMA){PROTO 1020__

Figure 134

The Bluetooth manager will appear in many places: entry into the
program, clicking OK from Comm Setup, Configure Base, and
Configure Rover (it works the same from all of them). After making a
successful connection, the software will let the user know. If the
connection fails, there will be a warning, as shown below:

Connection established to receiver: Z-Max
1020,

Figure 3-135

Trouble-shooting Notes: Be sure the GPS receiver is
turned on before trying to connect and that you are within
30 feet of the receiver. If the user can’t see the device from

Comm Setup
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the Bluetooth Devices program it is not going to work in
FAST Survey.

The Bluetooth manager works somewhat better with a
passkey but it is not strictly necessary. Sometimes the
Bluetooth registry settings don’t work correctly with an
empty passkey. A pass key is the name the Bluetooth driver
uses for a password. This is always used on Thales/Ashtech
and can be used on Topcon. It makes the Bluetooth
connection more reliable.

Peripherals

Function

A Peripheral is a device that must be used in tandem with a GPS
receiver or a total station. Peripherals can all be configured from the
Peripherals menu under the Equipment tab. Lasers, Light Bars, and
Depth Sounders are all supported as peripherals. If a peripheral is not
currently in use, it is strongly recommended that you deactivate it, so it
does not slow down other operations.

Lasers

Currently supported lasers are Laser Atlanta, Leica Disto, Laser
Impulse IP200, Laser Impulse CR400, and Sokkia Contour. If you
have a different laser, you can contact Carlson Software to discuss
adding support for it. With GPS enabled, a laser can be used to provide
an offset from a GPS reading. For more information, see the GPS
Offset section of the manual. With a robotic total station enabled, a
laser can be used to automatically measure the rod height of each total
station reading.
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To activate a laser for use with GPS, follow these steps:

m Plug in your laser to any of your device’s COM ports, make sure it
is adequately charged, and turn it on.

m Enter the Peripherals menu, and select the Laser tab, as shown
above.

m Check Active

m Select the type of laser you are using.

m Enter the height of your laser from the ground. This value will be
added to the vertical offset returned by your laser. For accuracy, this
value should be specified with respect to the same ground elevation
that your GPS rod height was specified.

m Directions for aligning your laser will be given in a different
section. For now, leave the laser alignment value set to 0.

m If you want GPS to be automatically updated between each laser
read, enable Auto GPS Update. If you want the Read Laser button
to automatically trigger the laser, enable Auto Laser Read.

m Set appropriate COM port settings. To load the default settings for
the laser you specified, select the Default button. However, you
will still need to set your COM port number manually.

m Click OK to save settings, or Cancel to revert back to yoru old
settings.

Activating a laser for use with a Robotic Total Station follows a
similar procedure, except to access the peripherals menu, you must
enter the Total Station Offset routine from SideShot/Traverse, select
the Settings tab, check Read Target Height from Laser, and click
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Laser Settings. Attach the laser to the prism, pointing towards the
ground. Every total station read will automatically trigger the laser,
and the read value will be used as the rod height.

Using the Laser

m Once the laser has been properly set up, enter the GPS Offset
method and press Read Laser.

FAST Survey

Reading From Laser...
(please trigger laser)

Cancel

Figure 3-136

m A progress window should pop up, indicating that FAST Survey is
ready to read from the laser. Aim the laser and fire at a target point.
Keep firing until your laser returns a valid reading, and the progress
window disappears.

m To test whether your shot was successful, verify that the values on
your screen correspond to the values on your laser’s internal
display. Note that not all lasers return azimuth and vertical offset
data, in which case this information will have to be entered
manually.

Aligning the Laser

This option is only relevant to lasers with internal. The purpose of this
option is to allow you to compensate for any discrepancy between the
laser’s internal compass and the North determined by GPS. The
alignment factor will be automatically added to all azimuth values
returned by the laser. The alignment factor can either be entered
manually, or calculated using the laser and GPS. To calculate this
factor using the laser, follow these steps:

m If you don’t already have two known points in your vicinity, use
GPS to store two points within fifty feet of each other.
m From the Laser tab of the Peripherals window, select Align Laser.
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Figure 3-137

Choose an Occupied Point from your point list, and prepare to fire
your laser from that point.

Choose a Target Point from your point list, and prepare to fire your
laser at that point.

Click Read Laser, and when the Reading Laser progress bar
appears, fire your laser at the target point from your occupied point.
An azimuth reading will appear in the Laser Reading box, and two
values will be calculated: The Reference Angle is the azimuth of
the vector from the occupied point to the target point. The
Alignment Factor is the difference between the azimuth read by
the laser and the Reference Angle.

Press OK, and the Alignment Factor that was calculated will
appear in the Laser Alignment box.

Click OK again to save the new alignment settings.

Laser-Specific Configurations

If you’re having trouble establishing communication with the laser,
you may need to change certain settings on your laser’s instrument
panel. Here are laser-specific setup instructions for some of the lasers
we support.

Laser Atlanta

Make sure your Laser Atlanta baud-rate and message formats agree
with those you specified in FAST Survey. Also, make sure the laser
format is set to “Laser Atlanta Original” (LA1KA). Consult your Laser
Atlanta manual for instructions on how to do this.
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Laser Impulse

Make sure your Laser Impulse baud-rate and message formats agree
with those you specified in FAST Survey. Supported formats are
1P200, and CR400. Consult your Laser Impulse manual for instructions
on how to do this.

Leica Disto

Make sure your LeicaDisto’s baud-rate agrees with those you specified
in FAST Survey. Consult your Laser Impulse manual for instructions.

Sokkia Contour

Make sure your Sokkia Contour’s baud-rate agrees with those
specified in FAST Survey. Consult your Sokkia Contour manual for
instructions.

Depth Sounders

Currently supported depth sounders are Horizon, Hydrotrac,
Innerspace, and Odom Digitrace. If you have a different depth
sounder, you can contact Thales Navigation to discuss adding support
for it. You can use a depth sounder with GPS to map an underwater
surface. When the depth sounder is enabled, FAST Survey will
alternate between reading from GPS and reading from the depth
sounder, so if you aren’t using a depth sounder, you must be sure this
feature has been deactivated, or else you may experience slow GPS
readings. When active, incoming Depth readings are viewable in
Monitor/Skyplot. Elevation values in the Store Point screen are
automatically depth adjusted.
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Figure 3-138

To activate the Depth Sounder, follow these steps:

m Plug in your Depth Sounder to any of your device’s unused COM
ports and turn it on.

m Enter the Peripherals menu, and select the Depth Sounder tab, as
shown above.

m Check Active

m Select the Type of Depth Sounder you are using.

m If the Unit Mode radios are not grayed, you will have to set the
units to correspond to those output by the depth sounder.

m Specify the Port the Depth Sounder is plugged in to.

Light Bars

Currently supported light bars are Mikrofyn and Apache. If you have
a different light bar, you can contact Carlson Software to discuss
adding support for it. Light bars can be used with either GPS or total
stations to provide prominently displayed direction arrows, when
staking out a polyline/centerline, or in the Elevation Difference
routine, when trying to cut or fill toward a target elevation.
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Figure 3-139

To activate the light bar, follow these steps:

m Plug in the lightbar to any of your device’s unused COM ports and
turn it on.

m Enter the Peripherals menu, and select the Light Bar tab, as
shown above.

m Check Active

m Select the Type of light bar you are using.

m Set the Grading Tolerance to the maximum permissable deviation
from the target path or elevation.

m Specify the Port the Light Bar is plugged in to.

Instrument Recall

The instrument recall feature allows user to store and recall all
instrument related settings as a user named configuration.

Configure all of the settings as desired and select the instrument icon
located at the top of the main menu. The items that are saved are as
follows:

e Instrument Settings
e Communication Settings
e Configure Reading Settings

e Stakeout Reference Settings



The instrument icon will display the dialog shown below.

m Close: This button will dismiss the instrument recall dialog without
affecting settings.

Instrument Close

l Current l

@‘ﬂ’ leicarern @ zeissal
L]
@ ZeissRL @'ﬂ’ frimblets

£ 2]
Save | Rename| Delete | Select

Figure 3-140

Saved
The Saved tab displays all of the icons available for switching to
various instrument configurations and has the following options:

m Save: This button will save the current settings and present the
dialog shown below. This dialog allows the user to enter the name
of new icon that will be created to represent the current instrument
settings.

m Rename: This button will allow the user to rename the selected icon
via the same dialog shown below.
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Figure 3-141

m Delete: This button will remove the selected icon.
m Select: This button will switch all settings as defined by the selected
icon.

Current
The Current tab displays the current instrument selection.

Instrument Close

saved ]
O

Leica Robotic Total Station

Figure 3-142
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About FAST Survey

Function

This command allows you to view information about FAST Survey
and change your registration.

About FAST Survey
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4

Surv Menu

This chapter describes the commands found
in the Surv menu.

10B :woodlands L fMAPY

" File | Equip X3 COGO | Road |

SideshotfTraverse 6 Bldg Face Survey

2 Stakeout Points 7 Remote Elevation

3 Stakeout LinefArc 8 Resection

4 Offset Stakeout 0 Set Collection

3 Elevation Difference | O Set Review

Figure 44-1
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COGO | Road |

JOB :woodlands

[ File I Equip

1 Store Points | 6 Auto by Interval

2 Stakeout Points 7 Log Static Data

3 Stakeout LinefArc

4 Offset Stakeout

5 Elevation Difference

Figure 4-2

Sideshot/Traverse

Function

This command, designed for total stations and manual entry,
establishes the backsight and takes foresights. It is the principle data
collection routine with total stations. Sideshot/Traverse interacts with
numerous settings, including the feature codes and will draw line
work. All settings in Configure Reading will impact
Sideshot/Traverse, including the Number of Distance Readings,
Average Direct & Reverse, Hgt/Desc Prompt on Save, Angle Only in
Reverse Face and Function of Enter Key. Sideshot/Traverse collects
and displays points in a Map view, although there is a Text view
option as well.  Backsights and foresights to existing points are
checked against the original point coordinates, and the differences are
displayed. In total station mode, Sideshot/Traverse will also conduct a
Remote Benchmark calculation, which establishes your occupied
station elevation based on one or more readings to backsight points
with known elevation.

Sideshot/Traverse Command Flow

The Sideshot/Traverse command is best understood by referencing the
flow chart below. When you select the command, you are immediately
queried whether you want to accept the current occupied point and
backsight point information. If everything is OK, (you simply turned

Sideshot/Traverse
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off the instrument for lunch and are starting up again), then you can
answer “Yes” and proceed straight to the foresight screen. If the
occupied point, backsight point or instrument height has changed, you
can revise the setup information. If only the target height has changed,
that can be revised within the foresight screen.

Sideshot Traverse ‘

Confirm Setup

and Backsight Remote
Correct? Benchmark

Confirm
NEZ

[Backsight Pt Screen

Take BS Screen el
Robotics
‘ Foresight Screen

Figure 4-3

Note that once in the Foresight Screen, you can select the “Backsight”
icon and return to the Backsight Pt Screen for a Check Backsight
reading or to re-set the setup information. When configured to robotic
total stations, the “Backsight” icon takes you first to the robotics
control screen for quick adjustments and then back to more foresights,
or from there, you can tab to the backsight screen and access all the
backsight functions, returning when done to the Foresight Screen. If
you go from the Foresight Screen to the Backsight Pt Screen (to view
things), Cancel will return to the Foresight Screen. But if you come to
the Backsight Pt Screen from the Confirm Orientation Screen, you
must pass through the Take BS Screen on the way to the Foresight
Screen.

Backsight Example, Standard Total Station

Let’s say that you wish to set up on point 1031 and backsight 1032,
using a total station. If you have an electronic total station with a port
for data collection, then you need to configure for the correct
equipment within the Equip tab, Instrument option. Or you can set
your Instrument to Manual Total Station and enter the measured data



within Sideshot/Traverse. Figure 4-4 shows a graphic of our example
backsight.

MAP VIEW i} MENU)

1000 ft

Figure 4-4

In this example, point 1031 has coordinates N 4520.8913, E
4560.3811, Z 500, IP and point 1032 as coordinates N 4788.3008, E
4496.2173, Z 500, CP. When you choose Sideshot/Traverse, you will
first go to a Confirm Orientation screen as shown in Figure 4-5.

Confirm Orientation

Station 1
BS Point <MLL =
BS Az oeo0'o0"

Is this Correct?

Figure 4-5

On a new job, this screen will typically default to Occupied Station at
point 1, with a <null> backsight point and a backsight azimuth of 0
degrees. For our example, we will press No to the Confirm
Orientation, which allows you to identify the correct backsight
information in the following dialog shown below.

Sideshot/Traverse
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SideshotTraverse Cancel
Instrument Setup (3= fi=] Benchmark]

Occupy Point: E
Instr. Height: |5157 ft

Backsight Paint: | 1032 EI @I
Backsight Brg: Ii

Target Height: |47‘7 ft

Confirm NEZ| Configure | Mext

Figure 4-6
Backsight Point Screen

Occupy Point: Enter the occupied point ID (occupied/setup point).
You can also click the list icon (dashed line icon) and select the
point from a list of points, or click the map icon (dots with pointer
icon) and select the points from the map itself, literally by touching
point 1031.

Instr. Height: This is the height of the instrument from the center
of measurement (typically middle of the lens) to the tack in the hub
or ground elevation over which the instrument is set. If you are
configured English, this height is in feet. If you are configured to
Metric, this height is in meters. The units for the job are displayed
(ft, ift or m).

Backsight point: Here you enter your backsight point ID, or pick it
from a list or from the map itself, using the icons to the right. A
backsight point ID is required, even if you choose to enter an
azimuth or bearing only.

Backsight Bearing or Azimuth: This displays the bearing or
azimuth between the two entered points, when both points have
coordinates. If Job Settings, Units, is set to “Angle Type” equals
Bearing, then a backsight bearing will appear. If set to “Angle
Type” equals Azimuth, then the backsight azimuth is shown. When
both point IDs have coordinates, the backsight is fixed and
predetermined and therefore the bearing/azimuth field is disabled
since it cannot be altered. However, if no backsight point is
entered, or the backsight point has no coordinates, then you must



enter a backsight bearing or azimuth, which will be used to

calculate the null or zero coordinate point ID.

m Target Height: This is the height in feet or meters (depending on
your configuration) of the target, from ground elevation to the

center of the lens.

Note: The backsight target height will default to the
previous backsight target height on future setups. The
foresight target height is kept distinct and will default to
previous foresight target heights, but will not automatically
match the backsight target height. So if you prefer to
survey by setting the prism pole to a fixed height for both
backsights and foresights, be aware that you will have to
put in 2 initial target heights: one for the first backsight in
the backsight screen and one for the first foresight in the
foresight screen, in order to get both “remembered” values
established.

m Confirm NEZ: This option will display the full coordinates and
description of both the setup and backsight points as shown in
Figure 4-7. By default, the Setup coordinates will be displayed.
You can tab to the backsight coordinates. Press Enter or tap OK to

exit this dialog.
Confirm NEZ
E Backsight |

Paint: 1031
Morthing: 4520,8913
Easting: 4560,3811
Elevation: S00.0000

Description: IP

Figure 4-7

m Configure: This accesses the Configure Reading screen for a
variety of condition or settings changes (eg. Hgt/Desc prompt on

save).
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m Next: Continues to the “Take Backsight” screen.

Take BS (0]4 | Back ‘ Cancel‘

Set to Zero j |
Setup \ Results ]
0OC Point: 1031 BS Point: 1032
BS AZL: F45930'26" BS Bearing: M13°20'34"A
Inst HOt: 3,130 Target Hgt: 4,700

AR:0°00'00" Z4:90°05'37" S0:275.020

Set Angle Check Angle | Check |

Set Angle and Read |

Figure 4-8
Take BS 04 HWI Cancel ‘
Set o Zero j |
Setup Results l
Angle: Dist: Ele 23

Calculated:  0°00'00" 275,000 a00.0a0
Measured: 0°00'00" 275,020 a00.002
Delta: 0=00'o0" 0.020 -0.002

Set Angle Check Angle Check |

Set Angle and Read |

Figure 4-9

The program defaults to the “Set Angle and Read” option (the large,
lower button), on the assumption that most often, you will be taking a
distance measurement to the backsight. If you are just backsighting an
object or plumb bob without a measurement, choose “Set Angle”. You
can tap Set Angle on the screen or using the keyboard, enter Alt S.
(The underlined letter can access the button in question by entering Alt
and the letter. Alt A would go to “Check Angle”.) Choose Check
Angle to re-sight on the backsight and obtain an angular error report
(no distance comparisons are made). The “Check” option measures



and compares both angle and distance to the backsight, and is
discussed below in more detail.

There are 4 backsight options for setting the reference angle. They are
found in the option list in the upper left of the Take BS screen (Figure
4-8):

Set to Zero: This is the most common usage. A message is sent to
the instrument to set it to zero, then the backsight is taken at a zero
reference angle, and angles then are typically turned to the right
from zero.

Set to Backsight Azimuth: In this scenario, the backsight direction
in the gun is set to the azimuth of the backsight. If the backsight
azimuth was 180 degree, then an angle to the right of 10 degrees
would read 190 degrees from the instrument. This is useful in
underground mine surveying because it keeps the readings
displayed by the total station always referring to true azimuth.
Some surveyors are “azimuth” surveyors and others prefer “set
zero”.

Set to: User-Entered Azimuth: This option allows the user to
“force” a particular backsight azimuth into the total station as a
reference direction. Sometimes non-zero backsight angles are
deliberately entered in set collection, to use different quadrants of
the 360 circle.

Use Current (Do Not Set Angle): Uses whatever direction reading
is already in the instrument.

Check: This enables the surveyor to determine whether the
instrument has "drifted off" the point. Based on what is presented
here, the surveyor may decide to reset the BS angle, or to actually
re-level and re-shoot the BS point. More commonly, you would do
a Check Backsight after taking a lot of foresights. You may want to
be sure you haven’t bumped the instrument or experienced
settlement in the tripod legs. With robotic total stations, you have
the option to “Auto Turn to Backsight” as shown in Figure 4-10.
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Figure 4-10

Whether in a conventional or Manual Total Station configuration,
pressing Read or pressing Enter initiates a Take BS shot. In Manual
Total Station configuration, it will lead to a dialog where you input the
angle and distance measurements. This dialog is shown in Figure 4-11.

Manual Read Ik, I Cancel I

> Angle Right: I':'

> Zenith angle: IQD-DEII

Slope Distance: IE?S.Dl

Figure 4-11

When you press Enter, or tap OK, this leads to the foresight screen,
shown in Figure 4-12, where shots are taken, readings are presented
and points are plotted graphically.
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Figure 4-12

That completes the backsight procedure leading up to the taking of
foresights. Note that pressing Enter will take you through the entire
backsight process, which we will review here: In the initial Backsight
screen, Enter will move down from Occupy Point to Target Height and
on to the Next button. Enter will Zero the Gun and take the shot (Set
angle and Read) leading to display of Results. The last Enter here
continues on to the foresight screen. So although FAST Survey is a
touchscreen-oriented program, use of the prominent Enter button
drives most procedures, as noted here.

Types of Total Station Backsights - Handling Missing Information

The FAST Survey backsight procedure will allow “last minute” entry
of the backsight coordinate values if none are found, or will calculate
the backsight coordinates using the azimuth and distance of the
measurement. If both the Station and Backsight have coordinates
(non-zero northings, eastings and elevations), the backsight azimuth is
computed, and the coordinate values are not altered:

m Known Station and Backsight Azimuth to Backsight Point of
unknown coordinates: A Backsight Point will be calculated. Note
that when a zero-coordinate Backsight point is encountered, the
program will ask the user to Enter Coordinates or Use Azimuth.
This prompt appears only when the Use Azimuth option has been
selected.
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Taking Foresights in the Sideshot/Traverse Command

Graphic Features of Sideshot/Traverse Screen

S5/TRAY
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Figure 4-13

Zoom extents: Zooms to the extents of the map,
showing all points and objects.

Zoom in: Zooms in 25%.

Zoom out: Zooms out 25%

Zoom window: Zooms into a rectangular area that
you pick on the map screen.

Zoom previous: Zooms to the previous view,
FAST Survey remembers up to 50 views.

View Point Options: Displays the View Point
Options dialog box seen in Figure 4-14, where you
can control aspects of points such as the symbol,
the style of the plot and the freezing or thawing of
attributes such as descriptions and elevations. To
avoid “point clutter”, you can even set it to show
only the last stored point along with setup and BS.
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Figure 4-14

To save some space and “condense” the plot, you can click off (and
freeze, or prevent from displaying) the Descriptions. You can also
select the option “Decimal is point location”. This leads to the graphic
plot shown in Figure 4-15.
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Figure 4-15

Pan: You can also “pan” the screen simply by touching it,
holding and dragging your finger or stylus along the screen
surface. Pan is automatic and needs no prior command.
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Command Features of Store Points and Sideshot/Traverse Screen

R R stands for Read and takes the shot and
presents the data. Storing is optional.

S stands for Store or Shot (or even SideShot). S
will Store any shot that was Read just prior to
selecting S.

T stands for Traverse. T will store the
previously read shot and give you the option of
occupying that point.

O stands for Offset. Three types of Offsets are
offered, as shown in Figure 4-16 below.

C stands for Configure Reading, allowing the
user to reset the next point or to change the
number of distance readings, or activate the Rod
Hgt/Description prompt after the store.

The Tripod stands for Backsight. The
Backsight Screen is a “tabbed” screen that
includes the standard backsight, “Instrument
Setup”, but also “Remote Benchmark” and for
Robotic Total Stations, “Robotics”. When
configured to running a Robotic Total Station
“remotely” (from the pole), pressing the
Backsight icon will take you to the Robotics tab
directly, within the Backsight screen. With
Robotics, if your goal is to re-establish a new
setup and backsight point, simply press Tab
once to move to the standard backsight screen.

oll=I1N =l

>

m Pressing Text will take you to an alternate,
“text-only” backsight screen, as shown in
Figure 4-18 below.

m Pressing Menu in the upper right will exit to the
Main Menu. This can also be accomplished by

pressing ESC for Escape

The Offset command, shown in Figure 4-16, allows you to calculate
and store points by entering offsets from the measured position.
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Map Close |
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Store ‘

Figure 4-16

Foresight Screen Options: Shown in Figure 4-13 is the “Text” screen
option in Sideshot/Traverse, which is an alternative to the “Graphic”

screen option shown in Figure 4-17.

e | vew |
GRAPH
Raw Data: Pt: |1053 HT: |2
AR: 20°23'22" MN:133390.7232
ZA: 91°4]1'33" E:397963.0666
SD: 120.2354 Z:373.5693
Desc: Im|
COMFIGURE BEAD OFFSET
TRAYERSE S-SHOT BS/SET
Figure 4-17
Foresights

The Foresight Screens are entered automatically after exiting the Take
Backsight screen. The Foresight Screen is also entered quickly, after
selecting Sideshot/Traverse from the main menu, if you answer “Y”
(yes) to Confirm Orientation. When you choose Sideshot/Traverse,
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you are always given the option to accept the default backsight
orientation and go straight to your foresights.

There are 2 major types of Foresight Screens: (1) Standard Total
Station, (2) Robotic Total Station. The GPS screen is discussed under
the Store Points chapter. The total station screens are discussed next.

Standard Total Station Foresight Screen

Since we have already examined the Standard Total Station Foresight
Screen in some detail (it is identical to the graphic screens above), we
can discuss it further by examining procedural options using Standard
Total Stations.

Graphics or Text. Sideshot/Traverse (standard sideshots and traverses)
can be run in either full graphics mode or full text mode.

Graphic “Backgrounds” can include linework that you
create yourself using commands such as PL and 2DP and
02 (offset), or the graphics can include drawings that you
“dxfin” using the command IDXF (“in” DXF) found in the
Map view of FAST Survey. When you exit FAST Survey,
this linework can be configured to “save on exit” and stay
associated with your point file. Shown below is our same
example with linework from a subdivision displayed. Note
that linewwork drawn by feature codes or “dxf’d in” is on
layers which can be “frozen” (hidden) or “thawed” (shown)
by the Layer command under View in the Map screen.
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300 ft |
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Figure 4-18

Unless the “rod hgt/description” prompt is clicked on, the
Sideshot/Traverse screen is designed to “quick-store” points, with the
user expected to enter, ahead of time, the correct description and rod
heights in the edit boxes shown at the bottom of the dialog.

Sokkia-Style: The SDR33 and earlier SDR data collectors had a
convenient concept for “Store Last, Read Next”. You get your
descriptions set up and take a shot. The reading is displayed at the
bottom line of the screen. You examine it, satisfy yourself it is correct,
move to the next point, and take another shot. This was done on the
SDR collectors with the “Read” key, but with FAST Survey, can be
accomplished with Enter, if you configure Enter as shown in Figure 4-
19 below (press C for Configure Reading to obtain this screen).
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Configure Reading K

Cancel I

Mum Dist Readings:

Recip Calc: MO

B Average Direct and Reverse
v Hgt/Desc Prompt on Save {Topo Only)
[~ Angle Only in Reverse Face

Function of Enter Key:

* Store then Read

" Read then Store

" Read or Store

-

Figure 4-19

Normal Foresight Style: Most popular collectors are known for their
Read & Store procedure, with an “after-shot” pop-up box for entering
descriptions and rod height values for the point just measured. This
approach is accomplished by the Enter key (for the shot) by using the

configuration shown below in Figure 4-20.

Configure Reading (0] 4

Cancel I

Hum Dist Readings: 1

Recip Calc: MO

[ Awerage Direct and Reverse
v Hot/Desc Prompt on Save (Topo Only)

[~ Angle Only in Reverse Face
Function af Enter Key:
" Store then Read

" Read or Store

-

Figure 4-20

Enter Key for Read First, Store Later. This is the “Read or Store”
version. Your first Enter is a Read only (like pressing R or entering
Alt R). Your second Enter is a Store, which can be followed by the
Hgt/Desc Prompt on Save. This is the “most cautious” designation of

the use of the Enter key for taking shots.
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Note below that after the



Read, the point is displayed with a question mark, and the raw data is
displayed. It is saved only when Enter is pressed again (or S is
pressed, or even Alt S—all of which store a previous Read).

SS/TRAV Il |MENU)

300 ft

1042

R
S

+513.97
? 104‘?96 g6 T
o O

1041
= " C
Pt[1040  Desc [ED) HT 4.7

M

AR:48°11'S8" £4.:93°%01'55" SD:243.2200

Figure 4-21
(Note that you are about to deliberately store a second point 1040,
which would be recognized as a duplicate foresight point, and would
lead to the Point Protect dialog, allowing you to Overwrite, or Use
New Point Number).

Store Point [0 I Canicel I

Point Mumber:  Target Height:
1040 f2.000

AR 45911'58" Z4:93°01'55" Shiz45.2200
M:133297.45921 E:397846.2126 £:364.1501

Point Description: IF‘C

Figure 4-22
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In the final Store Point dialog (with Rod Hgt/Desc prompt turned on),
you are placed in the Point Description field, where Enter continues
on. All descriptions entered for this job will accumulate in the
available Point Description List (here showing PC, PCC, PI, POB,
etc.), allowing the user to select the text graphically, arrow key to the
desired text, or highlight and select the correct text after entering the
first character in the edit box. An entry of “P” goes right to all text
starting with the letter “P”. Then you can pick the one you want.

Average Direct and Reverse

When this option is turned on within Configure Reading, you will
press the Read button to automatically take the Face 1 shot. Then, you
will be prompted for the Face 2 reading. Face 2 is the reading with the
theodolite inverted. Typical prompting and readings might be:

Horizontal: 45-23-56
Zenith: 95-34-25
Slope Dist: 345.21

Shot Review

Point: 1033
TargetHgt: Z.000
H.Cbs: 45%23'35"
Y.Obg: 95934'25"
S.Dist 245,210

accept Data?

Figure 4-23
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Face Two

FAST Survey

Press Enter to Take Face 2 Reading

Figure 4-24
Horizontal: 225-23-51
Zenith: 264-25-30
Slope Dist: 345.21

Shot Review

Point: 1033
TargetHgt: Z.000
H.Cbs: 225923'31"
Y.Obs: 264°25'30"
S.Dist 245,210

accept Data?

Figure 25
This leads to an F1/F2 Report screen, shown here in Figure 4-26.
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F1/F2 Report ok | cancel

~Horizontal Angle
F1l:45°23'56" F2:223°23'51" Diff 0°00'05"

rvertical Angle
F1l:95934'25" F2: 264°25'30" Diff 0°00'05"

-Slope Distance
F1:345.2100 FZ: 3452100 DCiff 0.0000

Figure 4-26

This leads immediately to point storage, or to the Hgt/Desc prompt
screen if that option is turned on in Configure Reading. The F1/F2
option applies strictly to foresight measurements as currently
implemented, and stores the raw data to the RWS5 file for re-processing
at the office.

Angle Only in Reverse Face

The option applies to F1/F2 style of foresights and to the Set
Collection command. When turned on, the distance used in the Face 1
reading is used again in the Face 2 measurement, and only angles
(horizontal and vertical) are utilized from the Face 2 measurement
itself. Prompting is identical to the normal F1/F2 or Set Collection
routines.

Robotic Total Station Screens and Options

Robotic Total Stations have expanded options in the Backsight and
Foresight dialogs within Sideshot/Traverse. Starting with the
Backsight, the Robotic Total Station screen appears as shown in Figure
4-27 below.



SideshotTraverse Cancel

Instrument Setup =N TNz ] ] Robotics l

Occupy Paint: 1031 E
Instr. Height: |1E.57 m

Backsight Point: Iﬁ E
Backsight Brg: Ii

Target Height: lzi m

Confirm NEZ| Configure | Mext |

Figure 4-27

The “Robotics” applies to Geodimeter (Trimble 5600), Leica robotic
and Topcon robotics instruments. Selecting Robotics takes you to the
following screen, with some variations per equipment type.

Sideshot/Traverse
Instrument Setup IRemute BM | Robotics

Search Standby Settings

Power Search Turn 1o Angle

Status: Locked
Harizontal: 320°16'51"
Zenith: 85°27'02"
Battery: Medium

Use Arrow Keys to Turn Instrument

Figure 4-28

The screen shown here is for a Leica rotobic total station (showing
PowerSearch). For Leica, arrow keys are used as follows: Tapping in
the direction you want (e.g. up) once goes slow, two taps medium and
3 taps fast speed. Tapping the other direction (e.g. down) stops the
movement.
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For other instruments, holding down the arrow keys on the keypad of
the CE data collector allows you to move the base instrument up and
down, left and right. When you release the key, the motion stops.

Search will initiate a Search and look for the prism or reflector. For
Leica Search initiates an ATR search. For Leica, the PowerSearch
option will conduct a “fast search” taking typically less than 10
seconds. PowerSearch will find the prism no matter what direction the
instrument is pointing.

Topcon has an additional search option called Quick-Lock which
appears when configured for Topcon 800/8000 Remote using RC2. A
Quick-Lock search will find the prism in less than 15 seconds.

Standby takes the instrument out of “tracking” mode and allows the
user to set the prism pole down to drive a stake for example. Pressing
the Search or Quick-Lock buttons will lock the instrument to the prism
and put the instrument back into “tracking” mode.

Turn to Angle opens an additional dialog (Figure 4-29) that prompts
you for the angle to turn (which can be entered, picked from the Map,
or point-based).

Turn to Angle

Paint |2I:|III él EI Haorizontal I342,5g4g
Search After Turn: Zenith IEIE\.SESD

Turn Paint Change Face Turn Angle
Turn Left 90 Turn 120 Turn Right 90
Figure 4-29

You can turn to a known point number (as shown here) or to an
entered horizontal and zenith angle using “Turn Angle”. “Search After
Turn” searches and locks on a prism after turning the angle (potentially
changing slightly the computed angle). Change Face reverses the face.



The lower three buttons (Turn Left 90, Turn 180 and Turn Right 90)
are common angle turns and minimize user entry when needed.

Settings leads to a series of Settings screens that allow you to dial in
the speed of motion, range of motion and other factors governing
arrow key-driven movement and automatic searching. Alt J will take
you directly to the Settings menu from elsewhere in the program. The
arrow-key motion is sometimes referred to as the Joystick Speed.

Below is a series of screen captures showing the variety of
configurations available for the various brands of robotic total stations.

See Figure 4-30, Figure 4-31, Figure 4-32, and Figure 4-33.

Leica Rohotic Settings (0] 4 Canicel Il

Read Method: iStandard

Foresight Prism Offset {mm): ICircIe(D.D) vl
Backsight Prism Offset {mm): ICircIe(EI.D) vl

[~ Power Search Enabled
™ Laser Pointer [ work area
¥ Lse ATE Wiork Area/Search Settings |

Figure 4-30
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Topcon 800/8000 Settings Ok Cancel |

Mure Parametersl

EDM Mode: Tracking 10mimig

Search Pattern: One -

Track Sensitivity: Im
Search Scan Bange: Im
Tracking Speed: Im
Joystick Speed: m
| ApLl- Update |

Figure 4-31

Topcon 800/8000 Settings Ok Cancel |

Parameters [l g=Rafld=l =) (=] g

“ertical Range: 10

Horizontal Range: I 10 Update |
Wit Time: I 5

I¥ Track Light Indicator On
@ chanel: [ v| oo [Sateline 265 |
) Fregquencys |469.5

Figure 4-32
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Geodimeter Setup Ok Cancel |

uhutil:: Parametersl
Connect to: IGegRadiD vl Turn OFFInsh’umentl

Read Mode: v Initialize GeoRadio |
Tracklight: |Off | Station Adr: |1

Channel: Il 'l Remote Adr: | 1

¥ Search before Bead [ Search when Lost Lock
¥ DR Series Instrument

Figure 4-33

With all settings correct, there are two Foresight Screens that appear
within Sideshot/Traverse, one graphic and one text-based. The graphic
screen for Topcon and Trimble brands is shown below.

SSITRAV [srcn [sTosvll__JMENU)

No Data... 70 ft

L o

2

TT i

t:l& Diesc; I HT; IE
R &, =ER

Q|
=y

il ===

Figure 4-34

The “status” of the robotics is displayed in the upper left-center, next
to TEXT and above the Map. Status modes include “Tracking”
(locked onto the prism and following it), “Standby” (stopped in the last
position it was in and ready to resume Tracking, “Searching” or
looking for the prism and “No Data...” (Brief mode between losing the
prism and beginning an automatic Search).
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The upper left “button”, here shown as “SEARCH?”, let’s you initiate a
Search after a “Lost Lock” condition, or go Standby if Tracking was
active (to drive a hub and stop the gun from moving), or go back to
Search, leading to Tracking, from Standby (after driving the hub).

The “arrow” button, which is alternately an “arrow” and an “X”, takes
the EDM signal on and off. With the signal on (indicated by an
arrow), more power is used, but you gain a lot by seeing continuous,
real-time distance readings and by seeing your position on the screen,
in the form of a triangle. Shots are nearly instantaneous, but respond
to the “fast-tracking” mode of the EDM (typically 10mm). If taken out
of EDM Tracking (touch the Arrow, get the X), you lose your real-
time movement on the screen, but measurements will respond to the
accuracy of your Equipment Settings, which may call for standard or
fine mode.

The Text button in the upper left takes you to the equivalent Text
screen for robotic total stations, which is shown in Figure 4-35 (Leica
Robotic version is shown here).

B o5 [ o] e | e ||
GRAPH |Tracking... FST
Raw Data: Pt: [2005 HT:[5
AR: 320°16'46" N:5009.1748
ZA: 85°27'22" E:4992.9034
SD: 13.4780 £:506.8883
Desc:
READ S-SHOT TRAVERSE
OFFSET CONFIGURE BS/SET
Figure 4-35

Note: The response to losing lock when taking foresights
with robotic total stations is for the instrument to stop
where it is. If you have set “Search when Lost Lock” on,
the instrument will start searching immediately on loss of
lock. Alternately, when running remote, you can use the



joystick-arrow controls to move the instrument towards
you and obtain lock again.

Offsets

To make offset points using a Total Station requires entry of Alt O or
selecting the O/Offset button within the Sideshot/Traverse Foresight
Screen. This works from both the Graphic and Text screens when
foresighting. There is no distinct Total Station “Offset” command—it
is an offshoot (literally) of standard Sideshot/Traverse. The Total
station Offset command must be selected each time it is used. It has
three options:

m Distance/Angle (sometimes referred to as “Shoot a Big Tree”): The
Distance/Angle method requires two measurements. The first
measurement is the distance. Note how the dialog in Figure 4-36
prompts you to “Read Distance” first.

Offset Map Close |
Distance,/ Angle =18 ] 2 Point ] Settings l

* Distance Shot
T Angle Shot
Vertical Offset: -0.735

Record Vertical Angle frorm...

Point: | 1033 Desc: |FH HT: |2.00

[ Prism at angle shot Read Distanu:e| Store |

Figure 4-36

In the case of shooting a large tree, where the goal is to shoot the
center of the tree, you would take a shot to the middle-side of the
tree, equivalent to the distance to the center of the tree. Then you
would take a second shot, as prompted, to the middle of the tree, for
horizontal angle only. Note that for the elevation of the shot, you
can use the distance measurement or the angle measurement
(second reading), and apply the vertical offset, if any, accordingly.
After both measurements are taken, the results are displayed as
shown in Figure 4-37. You are then returned to the dialog to take
your next offset. Tap Close to exit to the main Foresight screen.
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Offset Map Close |
RTINS point | 2 Point | Settings |

* Distance Shot

Record Vertical Angle frarm...
" angle Shot

Yertical Offset; -0.735

Paoint: | 1032 Desc: |FH HT: |2.IIIIII

Dist, Shot: AR:0°00'00"  Ang, Shot: AR 283°08'24"
ZE: -209°00'00 ZE: 88°30'00"
SD: 105.000 0.000

[ Prism at angle shot|Read Distann:el Store |

e | cese |

Figure 4-37

m Point (Plus/Minus): The Point Offset takes a shot and deducts or
adds a distance relative to the line-of-sight in all 3 directions (L/R,
In/Out, Vertically Up/Down) using the dialog shown in Figure 4-38.

Distance/ Anglem 2 Point ] Settings l

Relative Instrument Facing Point

* | eft " Right  Yalue: 0.000
* In £ out Walue: 1.500
 Up ® Down  Walue: 3.100
Foint: | 1034 Desc: |Wa|l HT: |2.DD

Measured: AR 22091424 "

ZE: B9°32'28"
S0 258,850 lml Store |

Figure 4-38

Before the shot, tap Read. After the shot, when the raw data is
displayed in the lower left, tap Store. You will remain in the command
until you tap Close.

m 2-Point Offset: This creates a 2-point “vector”, where the offset
direction, distance and vertical offset is computed from the delta N,



delta E and Delta Z of the 2 points that are measured or entered. If
“Read Inst” is clicked on, then the 2 points are measured in the field.

Offset Map Close |
Distance, Anglel Point Settings I
Create Yector Offsat: |725.EIEID

[~ Read Inst,

M: | 4704165

Point: | 1034
44

PL: E 4919.893  |paec.

HT: 7 |994.013 |w.a||

,3e M: 5241182
45 : .
Pz E pr—— E: 4862.50%
Z: 993.952
HT: Z: |993.955 ——

Figure 4-39

If instead you wish to obtain the offset vector from 2 points, then click
off Read Inst. and enter the 2 point numbers as shown in Error!
Reference source not found.. The offset entered will extend the
vector from point “P2” in the direction of “P1” to “P2”. The vector
offset will also impact the elevation that is calculated. This might be
used to calculate a point at the top of a cliff, for example, where you
stand above the cliff top and pick up 2 points on the slope to the cliff
edge, and estimate the distance to the cliff face from the 2™ point.

m Settings: The Settings tab permits reading the target height from a
laser and accesses the entire range of laser devices found in the
Peripherals menu option under Equip.

Remote Benchmark

This is a command for total station applications only, in which the
elevation of one or more “remote”, but known, points are used to
compute the elevation of the occupied Station. Remote Benchmark is
the 2nd “tab” to the right in the Backsight screen. The main screen is
shown in Figure 4-40.
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Instrument Setup |Gl Rily eyl

Occupy Point: 12

Instr. Height: 5.2

ft
Benchrark Pt: |3 |§I
Target Height: |5.6 ft

Station Elev: *  102.2500 ft

| Confirmmez | | swre | | Shootem |

Figure 4-40

You have the option to backsight the same benchmark (e.g. point 3)
many times, or several benchmarks points any number of times each.
Note that the current station elevation is 100.1986. The shots taken to
the benchmark are reported as shown below.

Remote Benchmark oK I Cancel I

Yariance I Options |
: i 100°57'47"
46,5600
Stn Height: 5.2000
Target Height: |5.E|
Benchmark Z: 00,8844
Calculated St Z: 100,1390

Figure 4-41

Each shot that is taken is added to the list of backsights, and appears in
a “Variance” table, which can be accessed from the Raw Data screen
or the main Remote Benchmark screen. It is shown here below.
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Remote Benchmark oK I Cancel I

Raw Data EliEmii Options |

Biark I Calc d? I Meas dZ I St Elev I Residual I C

3 -0.3142  -9.88538 1007712 04860
3 -9.3142 -9.0886 999730 -0.3323
3 -9.3142  -9.2546 100.1390 -0.1663  °
& 0.000o0  -0.1393 1003379 00326 °

4] | []

Average Station 100.3053

Figure 4-42

This is a very important screen. The right-hand column is an On-Off
column. You can cancel out and turn off any very bad shots. In our
example, with 3 backsights to point 3 and one to point 6, clearly the
first shot was a missed reading, after which the average approximates
100.1. So we could turn off the first shot, and use the remainder for
our calculation of the Station elevation. When you are ready to
calculate the Station elevation, select Options. Your choices are
shown below.

Remote Benchmark Ok Cancel

Raw Data I'u"ariance EE

Elevation to Use: () Averaged

Figure 4-43

You can average together all the selected backsights to determine the
Station elevation, you can simply keep your current Station elevation,
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and lastly, you can do a combined calculate of all your accepted “on”
shots and your current known Station elevation.

Store Points

GPS Store Points Screen

Store Points is the principle data collection routine for GPS equipment.
Store Points interacts with numerous settings, including the feature
codes, and will draw line work. The Store Points screen in GPS shows
the cursor moving on the screen in real-time. Shots can be taken
anytime by pressing Enter. The screen will pan automatically, so you
are always in view as you move. Points will plot on the screen as shots
are taken.

In GPS mode, Enter has only one function: Read & Store. If you
want the “after-shot” rod height and description prompt, then that can
be turned on in Configure Reading (or hit Alt C from the Store Points
screen). The screen appears as shown below. If you don’t have the
height and description prompt turned on, then each shot is a single
press of Enter, and you must put any rod height changes or description
or point ID changes in ahead of time, prior to pressing Enter.

STORE PNTS -l |MENU»

letllﬂdﬂ Desc for HT:5.1] E
\:4664.0725 X:4018.4368 7:1000.2245
HRMS: 0.053 VRMS: 0,085 Status: AUTONON

Figure 4-44

Coordinates are displayed at all times, as well as the Status (Fixed,
Float, Autonomous) and HRMS and VRMS accuracy estimates (CEP
and SEP values).



The icons at the left are for zooming and panning. From top to bottom,
they are zoom extents, zoom in, zoom out, zoom window, zoom
previous and point display control. They are described in more detail
on page 102. If you prefer to work in a pure “Text” screen, without
graphics, you can tap the “Text” button in the upper left.

e |

GRAPH |FIXED
Pt: 1052 HT: [6.562

HRMS:0.048 MN:3437.7650
VYRMS:0.062 E:1415.8573

Z:497.0094
SATSS Des=sc:
MONITOR/SKYPLOT OFFS5ET STORE
Figure 4-45

The Text screen uses a large character size for easy viewing, and limits
options to Monitor/Skyplot, Offset and Store. You can return to the
“Graph” view by tapping the Graph button. You can also temporarily
view your points on the screen by tapping “Map”, then tap “Back” to
return to the text-based data collection screen. Note that the program
will “remember” which screen you were in last (Graph or Text) and
return to that “mode” of data collection automatically.

E In addition to pressing Enter, Points can be stored by tapping S
on the screen or Alt S on the keyboard.

E Pressing O for Offset leads to a GPS Offset screen that has
options for keyed in offsets as well as offsets taken by laser devices
that measure distance only or distance and azimuth (by compass). The
screen appears as follows:
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GPS Offset Et:refExitl Cloze I

= Azi Reference
Offeet Distance: |REEE m
@ Morth

Offset Bearing: IN52°18'DD" .
) Paint;

Yertical Offset: |4-8E'1 m

Paint: |1'34? Description: I

| Fead Laser | | Store Point | | Read/Store |

| Laser Settings... |

HRMS: 0.044 YRMS: 0.051 FIXED

Figure 4-46
GPS Offset

The GPS Offset command allows you to calculate and store points by
specifying an offset from a GPS position. Offsets can either be entered
manually or read automatically from a laser. There are three GPS
offset methods: Distance/Angle, Intersection, and Two Point. The
current method can be set from the Method tab.

T - | -

(offset | results |l _
........... Distance/Angle
Ihtersect
2 Pain
Figure 4-47

Offset by Distance/Angle

In the Distance/Angle method, offsets can be specified manually by
choosing the Manual tab, or with a laser, by choosing the Laser tab.



Manual Offset

Under the Manual tab, offsets are specified by entering azimuth,
vertical, and horizontal distance offset values as show below. The
azimuth can either be specified with respect to north, or with respect to
a specified point. Current GPS coordinates are shown at the bottom,
and can be updated with the Read GPS button. When all necessary
data has been entered, you’ll be able to store by clicking Store, or to
preview the point you’re storing by clicking Map, or Results.

DistancefAngle Map I Close
W Results I Method | |

rA7 Reference —
Hz. Offset: 13.200 ft O horth @ Point
Offset Azimuth: (21930'00° 1 =
Yertical Offset: |4,500 ft
Read GPS Store

M: 5008.75301 E: 5003.6995 £ 99,038
HEMS: 1.261  YREMS: 4.460 AUTOMNOMOUIS

Figure 4-48
Laser Offset

Laser Offsets: For more accurate offsets, lasers can be used for either
the distance (with direction and vertical offset entered by the user) or
for both distance and direction (where the laser gun includes compass
directions). The Leica Disto, for example, would provide distance
only. The Laser Atlanta provides both distance and direction. Laser
measurements are popular on construction sites and mine sites where it
is dangerous to stand beneath “highwalls” and unstable rock
conditions. Readings are taken from a “safe” location to the rock or
dirt face, as shown in Error! Reference source not found.. They are
also useful for utility pole surveying and other forms of “windshield”
surveys.
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Figure 4-49

The laser devices are often mounted right on the pole beneath the GPS
antenna. Special poles are made that offset around the lasers, allowing
them to mount vertically “in-line” with the center of the pole. If the
antenna height is 2.5 meters, and the laser is mounted 0.7 meters below
the antenna and 1.8 meters above the ground, you would enter 1.8 as
the “Laser Height”. Laser types and laser height are set by clicking
“Settings” in the Laser tab within Offset, taking you to the same screen
accessed in Equip, Peripherals.

Under the Laser tab, offsets are read automatically from the Laser
attached to the serial port. Upon triggering the Laser, you will see the
reading displayed in terms of five parameters: Horizontal Offset,
Vertical Offset, Slope Offset, Azimuth, and Zenith Angle, as shown
below. The azimuth can either be specified with respect to north, or
with respect to a specified point. Current GPS coordinates are shown at
the bottom, and can be updated with the Read GPS button, or you can
choose to have the GPS position read automatically before each point
store by choosing Settings and enabling Auto GPS Update. When all
necessary data has been entered, you’ll be able to store by clicking
Store, or to preview the point you’re storing by clicking Map or
Results.



[Distancarangte T RS
Offset I Results I Method |

Hz. Offsat: 0.717 ft [ Multiread Laser
Offset Azimuth:  45°0000" AZ Reference —
Vertical Offset:  1.867 ft @ north O Paint
Dffest 2.000 ft

Zenith angle:  21°0000"

Settings | |Read Laser | | Read GPS Store

M: 5001.8421 E: 5000.7788 £ '99.0B4
HEMS: 5525  YEMS: 12882  AUTONOMOUS

Figure 4-50

Before you can begin using the Laser offset feature, you must
configure the laser, either by clicking Settings, or by selecting
Peripherals from FAST Survey’s main menu. Under the peripherals
menu, you will have to activate your laser, select your laser type, and
choose a COM port. It is also recommended that you deactivate all
other peripherals except GPS while using the laser. For more details on
laser setup, see the Peripherals section of this manual.

Once you have activated a laser, you may click Read Laser to begin
collecting data from the laser. In order to expedite the data collection
process, the methodology for reading an offset from the laser has been
optimized so that you do not need to touch your data collector between
shots. This option can be enabled by selecting Multiread Laser. If you
are a first-time user, it is recommended that you disable this option.

If Multiread Laser is disabled, pressing Read Laser will pop up a
dialog asking you to trigger the laser, as shown below. From here, you
can either cancel, or fire the laser to record the shot.
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FAST Survey |

Feading From Laser. ..
(please trigger laser)

Cancel

Figure 4-51

If Multiread Laser is enabled, when you press Read Laser, a dialog
will appear asking you to trigger the laser, as shown below. Each time
you trigger the laser, a new shot will be collected, and if there was a
previous shot, it will be automatically stored. Between shots, the laser
reading and the offset-adjusted position to be stored are displayed. If
Auto GPS Update is enabled during peripheral setup, a new GPS
position will be read for each shot. If a bad reading is taken, you can
prevent it from being stored by pressing Reject Last Shot. When
finished, click Exit Shot Sequence.

[Distancorangte [N I

|_RejectLast Shot | [[Exit Shat Sequenca ]
Last Shot: HD: 2.162 M: 5003.8509
AT 21°00'00"  E: 50015538
WD 30,924 Z: 130,008
S0 31.000
ZA: 4°00'00"
Trigoer |aser to store last shot and take 2
9 neEw ane...
M: 50018421 E: 5000.7788 £: 99,084

HEMS: 5525  YEMS: 12882  AUTONOMOUS

Figure 4-52
Results
Before storing, you can preview the data by selecting the Results tab.
If valid data has been entered in the Laser or Offset tab, the result will

appear as shown below. In this window, you can also change the GPS
antenna height, or specify a vertical difference for your target point.



You can also specify the point ID and description for the point that will
be stored.

Distance/Angle Map I Close
=20l Method

Point: Result

Antenna HT: Il.DDD ft | N 5002,.3489

E: 5001.2856
Yertical Diff: IEI.DEIEI ft | z: 100,951

Description: I

Store

Figure 4-53
Offset by Intersection

Use Offset by Intersection to calculate a point based on two GPS
positions and two distance offsets. The distance values can either be
manually entered or input with a laser. To use a laser, you must first
activate it by selecting Settings. For more information on laser setup,
see the Peripherals section of this manual.

Offset

Under the Offset tab, press Read Point 1 to read the first point from
GPS. Now enter the distance of the point to be stored, or press Read
Dist 1 to read this distance from a laser. Repeat this process for the
second point. Switch to the Results tab to see your solution. If your
distances and GPS can’t be triangulated, you may have to return to this
tab to adjust the values.
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T
Resuits I Method I |
N: S001.8421 HRMS 5525

Read Paint 1 |E: 50007768 VRMS 12.882
Z: 99,084 AUTONOMOUS

ReadDrst1|D-';3t1: 3.000 ft

M: SO0, 2237 HRMS 3339
A E: 3001.3630 YEMS 35422
£ 28.026 AUTOMOMOUS

Read Dist 2 |Drsl:2: 4.000 |ft
Settings |

Figure 4-54

Results

After you’ve have 2 GPS positions and 2 distances that form a valid
triangle, click on the Results tab to view the resulting point. If valid
data has been entered in the Offset tab, the result will appear as shown
below. In this window, you can adjust the GPS antenna height, or
specify a vertical difference for your target point. You can also specify
the point ID and description for the point that will be stored. The
intersection method generates two solutions, so you will have to select
which one you want by clicking the appropriate radio button.

[iiersoction ——|ITEN S
. Result —
: 1 .
Point: I O1 ®3
Antening HT: Il.IJEIEI ft | M:4990.3915
E: S002.5093
Yertical Diff: ID.I:II:II:I ft | 7: 00.026

Description: I

Figure 4-55
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Offset by Two Point

Use Offset by Two Point to calculate a point based on two GPS
positions and a distance from the second point. If Straight is selected,
the distance offset from the second point is along the 3-D vector
created by the two GPS points. If Left or Right is selected, the offset
is perpendicular to the 2-D vector created by the two GPS points, and,
the second point’s elevation is used as the elevation of the resulting
point. The distance offset can either be manually entered or input with
a laser. To use a laser, you must first activate it by selecting Settings.
For more information on laser setup, see the Peripherals section of
this manual.

Offset

Under the Offset tab, press Read Point 1 to read the first point from
GPS. Repeat this process for the second point. The GPS antenna height
used for each GPS read can be adjusted individually by editing the HT
fields. Now enter the offset of the point you would like to store, or
press Read Dist to read it from a laser. Finally, specify the direction of
your offset, and switch to the Results tab to see your solution.

I - |
Resuil:; I Method I |

Read Pont 11 N 5001.8421 HEMS 5525
E: 5000.7788 VEMS 128252

HT: |L.000(Tt Z: 00024 AUTONOMOUS
Read Port 2 | N 5003.2237 HRMS 3,339
0 E: 5001.3530 WEMS 5422

ur: [Looort z: 99026 AUTONDMOUS
Offset: [1 tt |Straight [+]

Settings || Read Dist || Store l

Figure 4-56

Results

After you have two GPS positions and an offset, click on the Results
tab to view the resulting point. If valid data has been entered in the
Offset tab, the result will appear as shown below. In this window, you
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can specify a vertical difference for your target point. You can also
specify the point ID and description for the point that will be stored.

P20 e Method

Point: T
N: 5009.6663
Fos E: 5004.0869

vertical Diff:  [0.000 ft | Z:98.756

Description:

Store

Figure 4-57

A With GPS, since shots “cluster” around the true point location, it
may add to accuracy to average 10 or more GPS readings when taking
measurements. You will be prompted for how many readings to take
(up to 999). Taking 100 readings is also a way to guage how fast your
GPS equipment takes measurements. If 100 readings are taken in 10
seconds, you are reading at 10 per second, or 10 “hertz” (hz). After the
readings are taken, a display appears showing the range and standard
deviation of the readings:
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Average Resulis " Cancel

10 valid Readings out of 10 Readings

Mor Min: 132952,0090 Max: 1329556110
Eas Min: 399321.0601  Max: 399326.6231
El Min: 86.8770 Max: 86,9442

MNor Avg: 1329538432 S0 1.0134

Eas Avg: 399323.8733 S0 1.8756

Elv Avg: 86,9146 SO: 0.0209
Figure 4-58
b . o
The Monitor/Skyplot screen is available for further status

feedback by clicking the “Binoculars” icon. Monitor has both a
Coordinate and Lat/Long display, as shown in Error! Reference
source not found..

Monitor/Skyplot
‘Moniitor |[ERIal] SATview | SATInfo | Ref |

Latitude: M 4292213 48748"
Longitude: W 71°08'11.26932"
GECID: Mo Geoid file loaded.
Ellipsoid Elevation: 3281.0679

Orthometric Elevation: Mo Geoid file loaded.
Elevation: 993.5095

SP Marth: 2060217.3354  Loc. File: demo
SP East: 724404.4333

Figure 4-59

Note: Latitude/Longitude “tab”, you can verify use of a
Geoid for elevation adjustment, and also see your
“Localization File”, which governs the transformation from
Latitude and Longitude to local coordinates. It is a good
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habit to verify your Localization File in this screen prior to
starting work, to ensure you are using the correct file. If no
“Loc. File” is shown, then you will get unadjusted
coordinates based solely on your Latitude and Longitude as
applied to the configured Transformation (eg. UTM, SPS§3,
etc.).

Stakeout Points

Function

This command allows you to stakeout to a selected point by guiding
you to the point with a series of commands and directions. There are
some configuration settings that can be setup to guide you to the point
with various options. You should review the Job Settings under File
before staking, as there are about five settings for different methods.
The dialogs are varied slightly with respect to total station or GPS
equipment. Both types are documented here, illustrating the
differences between the dialogs.

Features of Stakeout Points

When the routine is selected from total station mode, you are
immediately placed in a Confirm Orientation dialog, where you are
asked if this is correct. The opening or main dialog appears as shown
in Figure 4-60.

Confirm Orientation

Station 1

BS Point 2

BS AZi oo=o0'on”
Cie MNorth

Iz this Correct?

Figure 4-60
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You are presented with the Station, BS Point and BS Azi. If the three
items are correct, select Yes to move on to the Stakeout Coordinates
dialog, or select No and you are taken to the standard Backsight dialog
to setup the instrument correctly. After the instrument is correctly
configured, then you are taken to the Stakeout Coordinates dialog (see
Figure 4-61). In GPS mode, you are taken to the Stakeout Coordinates
dialog immediately to select the point for stakeout.

Stakeout Points
Point by

Point Murber : Il E I:|Directi|:|n

azimuth;
Marthing: |131EID.3982 I

Slopei):
Easting: |o705.7962 |
Elevation: II:I.IIIDEIEI Im
Description:

Figure 4-61

m Point Number: This is the number of the point which you are
staking. You can enter it in here and hit the enter key to view the
elevation, northing and easting before selecting OK. If you want to
stake out a range of points, you can enter in the points in the
following format: 3-10,2,15-20. This would stake out the points
from 3-10 sequentially, then point 2, then 15 through 20
sequentially. If you are using a control file in total station mode
and you enter a point number which also is present in the current
job file, it will choose the control file point if “control file has
priority” is turned on in Job Settings, Stakeout. If you enter a point
number that is not in the control file, but is in the current job’s
coordinate file, then that point will be used. You can also select the
points to stakeout from a list by selecting the List icon. If you
select the list option, you can select the points for stakeout from the
active Job file or the Control file. To do this toggle between the
files by selecting between the Job and Control toggles at the top of
the dialog. You can select a range of points by selecting the first
point to stake then pressing the shift key and selecting the last point
to stake. All points between the two selected points will be staked
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in sequential order. You can also add to the selection of points to
be staked by pressing and holding the CTRL button and
individually selecting the points to be staked. You may also select
an individual point to be staked by selecting the Map icon and
tapping on the point to be staked.

m Northing, Easting, Elevation: You must have a northing, easting
and elevation entered in for the point you are staking out. If you
type in the point number of an existing point and hit return, they
will appear automatically. The description of existing points is
displayed at the bottom of the dialog.

After selecting OK, the main stakeout window appears in map view. In
manual total station mode, the angle to turn to and the distance to the
stake point will be displayed at the bottom of the screen. A read
function is required to update the directional display information. You
should see your points in the map with an icon of where you need to
stakeout to (the circle with the X inside).

STK POINTS Il §MENU)

o0 ft

A I8 sh.
Pi12,El 102,250,

Turn to AR: 287°33'16"
Move Out 73.000

> ] |2 = |

Figure 4-62



Fixed 8 ft

STK POINTS Il JMENU)

S

Desc Iatake 11 Fill HT:IE:.SEQ

M:4016,3818 E:5213.2730 Z:03.5157
HRMS:0.032 VRMS:0.081 FIXED

Fill 8.734 Dsc:6
South 1.119 West 12.103

N
M
o

Figure 4-63

Figure 4-62 shows the stakeout points window when configured for
total station. Figure 4-63 shows the stakeout points window when
configured for GPS. Shots are taken typically by pressing Enter.

m Read (R): This button takes a reading to the current position of the
target when using a manual total station. After reading and taking
the shot, the display will be updated with a distance and direction to
the stakeout point. In GPS or Robotic Total Station, with tracking
on, your current position is read immediately. Depending on your
settings in Job Settings, the direction to stake will either be right/left
distance or North/South East/West in the Map screen. See View
screen below for additional options. The cut or fill is the elevation
difference between the point read and the point being staked.
Normally, you take a shot simply by pressing Enter. After a total
station shot is taken, you will see your “In-Out” distance to the

target point. See Figure 4-64.
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STK POINTS il JIVIENU)»
2 ft

R]

Desc [Etake 12 Fill |HT:[4.8

£R:287°33'16 Z4:91°05'00" SD0:78.9800

P:12 Elv: 102,250 E
Z:101.557 Fill 0.693 N
In 0.966 Left 0.000 j

Figure 4-64

m Store (S): This will store your location to the point file. If the
tolerance distance is exceeded for staking out, you will be notified
and asked if you want to continue storing. (Stakeout Tolerances are
set under Tolerances in the Equip Menu). Selecting OK will
display the Stakeout Report dialog shown below.

Stakeout Report oK I Cancel I

Morthing Easting Elevation
Stake: 4891.884 3272433 101,734
Target 4891.883 5272433 102,250
MWowe Out 0.001 Left 0.000 FILL 0.516

vert Offset 1 [-1.020 | Elv: [101.170 CUT 0,564
Wert Offset 2 El:
AR:287°33'16" ZA:90°58'00" Sh:7E.0100
Store Point  Paoint Mumber :

Paint Description: |Stake 12 Fill 0,516

Figure 4-65

The coordinates for the Stake Point and the Target Point are displayed.
The delta North, East and the elevation difference (Cut/Fill) is also
displayed. The Vert Offset 1 and Vert Offset 2 allow for elevation
calculations based on the input vertical offset values. If the Store



Carlson Cutsheet Data in Note File has been toggled, the vertical
offset(s) specified will be recorded in the .not file for the job. If under
Job Settings, Stakeout, Set Cutsheet Format, a Set Pt Cutsheet Format
has been established with a named file for storage, then cut and fill
data will be saved to a cutsheet ASCII file. If using GPS, the HRMS,
VRMS, and PDOP values are also displayed. Fields for Point number
and point description input are also displayed. After the point has been
stored, you are taken back to the Stakeout Points dialog to select the
next point for staking. For total stations, if the Use Control File option
is set under the Job Settings, you have the option of staking control file
points. If you enter in a point number to store that is the same as a
point number in the control file, the point in the control file will remain
unchanged. It will only modify the point in the current coordinate file.
After storing a point, you are taken back to the Stakeout Coordinates
dialog to select the next point. In GPS mode, if the point being stored
is the same as one in the current job file, the Point Protect dialog box
appears stating that the point you chose is already used. The next
available point number is listed with the option to overwrite the current
point, or use the new number.

m Next (N): This will take you to the next point on the list for staking
out. You will be directed back to the Stakeout Points dialog for
choosing the next point.

m Menu (M): This returns to the stakeout menu and does not
increment the point number to be staked.

m Setup: This is the button in the lower right corner of the screen for
total stations. It takes you to the setup screen for additional
instrument setup and benchmarking.

m Monitor/Skyplot: If using GPS, this is the last button on the right
side of the map screen from top to bottom. This brings up the
Monitor/Skyplot dialog. See Monitor/Skyplot in Chapter 3 for
information on this dialog.

m Zoom: The buttons along the left side of the dialog are for changing
your view of the map. From the top down they are: zoom extents,
zoom in, zoom out, zoom window, zoom previous and view point
options. Notice that when zooming in or out, the bar scale at the top
of the map changes in relation to the scale.

Features of TEXT Stakeout Mode:

Selecting the TEXT button at the top left of the Map View screen will
take you to a detailed text orientated stakeout dialog. This dialog has a
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graphical display with a bullseye representation of the stakeout point.
The type of survey equipment used, Total Station, Robotic Total
Station or GPS will determine the format of the graphic display and
various options on the screen. A typical GPS screen shown is in Figure

4-66.
STK POINTS |REFERENCE|| MAP | MENU |
NORTH _ STAKE PNT:

i PT:[o HT:[6.2
DESC: [Fill 4.149
NEXT || sTore |
AZI/DIST TO STK |+|
DIST: 15.697
AZP:205° A7ZH:206°
1:25 ON LINE
MON/SKYPLOT  |FIXED
M:5185,8493 E1S093.2069 £:993.8514 EI
Figure 4-66

Typical Robotic TS screen shown in Figure 4-67.

STK POINTS || SRCH|| DIST|| maP | MENU |

NORTH STAKE PNT:
PT:|9 HT:[6
DESC: |

READ | sTORE |jps/seT]|
DIST TO STK ~|

ouT: 37.881
RIGHT: 5.768
1:50000 FILL: 2.058
| REEERENCE |[ NEXT |no Data... STD
[aR: Za: SD: |
Figure 4-67

Typical Standard TS screen shown in Figure 4-68.
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| STK POINTS |REFERENCE| MAP | MENU |
NORTH STAKE PNT: 4
pT:[o HT:[6
DESC:

READ | STORE |
DIST TO STK ~|

IN: ©626.185
RIGHT : 113.268
11000 FILL: 0.500
BS/SET | NEXT
AR:99°00'00" Z4:90200'00" S0:930,0000 EI
Figure 4-68

Bullseye (Graphic Display) An arrow indicates your current position
in GPS and an instrument symbol represents your position using
manual or Robotics. The center of the bullseye is the point to be
staked. A small circle with an hour glass in it indicates your reference
point. Your position is updated continuously if using GPS or Robotic
Total Stations in tracking mode. If using a Manual Total Station the
current position is updated after you take a reading to the position of
the target. The triangle marker indicates your position in relation to
the desired stake point. If you are short of the point, then the marker
will be between the center of the bullseye and the instrument symbol,
if using manual or robotic total stations. If the triangle is beyond the
center mark you are beyond the desired stake point. As you get closer
to the target, the scale of the display, located below the bullseye, is
updated. When you get within your defined stakeout tolerance, each
corner of the bullseye will display a diamond as shown in Figure 4-69.

Stakeout Points

263



Surv Menu

264

| STK POINTS |REFERENCE| MAP | MENU |
MNORTH _ STAKE PNT: 5
i pT:[o HT:[6.2

DESC: Jstake 5 Cut 99
NEXT || sTORE |

AZI/DIST TO STK |~|

DIST:0.575
AZP:45°  AZH:41°
1:1 s OM LINE
MON/SKYPLOT |FIxXED

M:11875.0230 E:11796.5493 £:993,8152 EI

Figure 4-69

Your specified reference is displayed in the upper left corner of the
bullseye. For example, if your reference is North, then North will be
listed at the top left of the bullseye. The survey equipment used will
dictate the options located at the bottom of the bullseye. In GPS mode,
the MON/SKYPLOT option, is available. In Robotic Total Station
mode the REFERENCE and NEXT options are available. In Manual
Total Station mode, the BS/SET (Setup) and NEXT options are
available. Each of these options are documented above.

Tabs: The tabs across the top of the view screen change depending
upon the survey equipment selected.

STK POINTS: Once in the View screen, pressing this tab takes you
back to the map screen. If you exit the program while in the View
screen for stakeout, the next time you go to stakeout the View screen
will be active and is now set as the default stake out screen. To change
back to the Map screen as the default, press the STK POINTS button.

REFERENCE: This option allows for defining a reference point for
orientation of the bullseye. The type of survey equipment used
determines reference options. With manual and robotic total stations,
the reference options are North, Point and Instrument. With GPS, the
options are North, Point, and Base Station. North is always
represented by the small circle with the hour glass, and the specified
reference point is always represented by the larger empty circle. When
north is referenced, the smaller circle is inside of the larger circle.



Note: Staking out in GPS by reference to a point or to the
base is only available in the “Text” screen within the
Stakeout commands. In the graphics screen, the visual
display of movement towards the target point is provided,
rendering these other referencing options less critical.

Map: This tab takes you to the map screen. When in the map screen,
the BACK tab will take you back to the View screen.

Menu: This tab takes you to the main FAST Survey menu screen.
SRCH: Robotics only. This puts the instrument in search mode.

STDBY: This tab places the robotic total staiton in Standby mode,
meaning it will suspend tracking mode (eg. allowing you to place the
pole down, drive a stake, then resume work).

STAKE PNT: Point to be staked

PT: Number used if store is executed.
HT: Target Height

DESC: Description for point if stored.

Read, Store, BS/Set: All documented above. BS/Set is the same as
Setup icon.

Directional Commands: These options are located above the READ
and STORE buttons. These options are dependent upon the survey
equipment used. The different options are:

(TURN/MOVE to STK), (N/S, E/W to STK), (DIST to STK) —
Manual/Robotic Total Stations

(AZI/DIST to STK), (N/S, E/W to STK), (DIST to STK) — GPS
Systems

You can change the format of the directional commands at any time by
selecting the down arrow and picking the format desired.
TURN/MOVE to STK will always show the initial angle and distance
to turn from the setup point to the stake point if using total stations. It
does not update. When READ is pressed, then the directional display
updates to show DIST to STK. Going back to TURN/MOVE to STK
will display the original angle to turn and dist to travel.

Directional Display: This is the data field directly under the
directional commands. The information shown in this display is
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dependent upon the settings specified for the directional commands
documented above. Survey equipment used will determine if this
screen is updated continuously or requires a READ command to
update. This screen displays the directional information that leads to
the stake point.

Configuring and Storing a Point CutSheet: When staking out known
points, you are often interested in cut and fill data, where the elevation
of the measured point is compared to the elevation of the design point.
Say that you goal was to create a table as shown here:

Design Point Design Elev. Meas Elev. Cut Fill

This can be configured within Job Settings, Stakeout Tab. In the
screen shown below, you would select Set Cutsheet Format.

Job Settings [9]4 Cancel

Options | Units | New Job | ors [Ecad|

|:| Store Carlson Cutsheet Data in Mote File
Control File Paints have Priarity for Stakeout
AUtD Zoom [ oraw Trail

Dizplay: INDI’ﬂ"I'SDUth, East-West El

Decimals: ID.IIIDEI :l

[] Increment Station Interval from Beginning Station
[ &pply Station Limits

Set Cutsheet Format

Figure 4-70

Then you would select “Set Pt Cutsheet Format”. In the next screen,
which controls the format of the cutsheet, you name the file to create in
the upper left, turn off all items you don’t wish to report, and even
change the header “name” for each item (shown here, the label for
Stake Elv. is being changed to “Meas Elev.” as shown below.



Select File Store Pt Cutsheet File Edit File

\Disk\Datahcargo. et

Item I On /o I Header Label -
Design Pt# O Design PL#
Design Ely oM Design Elv,

Stake Elv Stake Elv,
Cut (] Cut

Fill ON Fill IIIE|
d |

Header Label: onfoff  |Mpdate Item

IMeas Elev. | Wave Down || Wove Up |

Figure 4-71

Then when you click Update Item, Meas Elev. will appear as the
official “header” for that column. The table is cutsheet data is made
automatically when doing Point Stakeout, and can be reviewed by
going to the above screen within Job Settings, GPS Tab, and clicking
Edit File. It takes 2 screens to fully display the complete table:

Edit CutSheet File
Design Pt# | Design Eley. | Meas Eley.
100 101,500 95,177
101 110,460 94,400
102 95,091 111.703

<] | ]

| Inzert || Lp || Do || Special || Delete

Figure 4-72
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Edit CutSheet File
Design Elev. | Meas Elev. | Cut Fill

101.500 95,177 6.323
110,460 34,400 16.06C
95,091 111,703 16.61=

Kl | ]

Insert Lp Dot Special || Delets

Figure 4-73

Note that you can slide the column bars tighter or wider by picking
them in the “header” line and moving left or right, much like with
Microsoft Excel and other such spreadsheet packages. The file, in this
case Cargo.txt, can be uploaded to a PC and presented directly in
tabular form in a word processor program or any office spreadsheet
program.

Stakeout Line/Arc

Function

This command opens a secondary dialog where you can choose
between Stake Line, Stake Centerline, Stake Arc (3 points) and Stake
Arc (PC, R, PT). These functions are documented below.

Stakeout Line

This command allows you to stakeout to a line between two points by
guiding you to the point with a series of commands and directions.
This option is for setting out points along a line including the cut or
fill, or for staking out points relative to the line. One application, for
example, would be staking a pipe between 2 known points (inlet and
outlet), where offset stakes can be set with cut/fill noted. Station Store
might even be used to calculate the inlet and outlet points, based on
known station, offset and elevation. There are some configuration



settings that can be setup to guide you to the point with various
options. You should review the Job Settings, Stakeout under File
before staking. The dialogs are varied slightly with respect to total
station or GPS equipment. Both types are documented here, illustrating
the differences between the dialogs.

Stakeout Line also has a Point On Line tab that enables, in total station
mode, staking of the intersect on the current line-of-sight with the
specified line. This is often used to set stakes or flagging along a
property line that is obscured by trees. The surveyor finds a gap in the
line, takes a reading to the prism and is advised how far to Move In or
Move Out to stake the line, at the current line-of-sight. The Point On
Line tab also includes the standard Perpendicular method, where any
measurement is used to compute the direction and distance to move to
go to the point on the line perpendicular to the measured point. For
GPS configurations, Point On Line offers only the Perpendicular
method.

Features of Stakeout Line

When the routine is selected from total station mode, you are
immediately placed in the Confirm Orientation dialog, where you are
asked if the current setup is correct. See Figure 4-74.

Confirm Orientation

Station 1

BS Point 2

BS Azi ao=ao'oa”
Due Marth

Iz this Correct?

.......................................

Yes Mo

Figure 4-74

You are asked to view the Station, BS Point and BS Azi. If the three
items are correct, select Yes to move on to the Point on Line dialog, or
select No and you are taken to the Setup dialog to setup the instrument
correctly. After the instrument is correctly configured, then you are
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taken to the Point on Line dialog. In GPS mode, you are taken directly
to the Point on Line dialog (see Figure 4-75) to select the points on the
line for stakeout or the starting point and azimuth with slope %.

Point On Line N cancel

First Point; 4 =l ]
Second Paoint: Iﬁ E

Azirmuth: rethod
I22°91'83" @ 2 Point

() szimuth

Slopei%): 241

Figure 4-75

First Point: This is the starting point of the line. You can enter it in
here by point number. The first button brings up the list points
dialog where you can pick from list the starting point of the line.
The button beside that brings you to the map view prompting you to
“pick a point” from the map. Once you pick a point from the map,
it takes you to the list points dialog to confirm you have selected the
correct point with its northing and easting.

Second Point: Pressing Enter from the first point moves on to the
second point. This is the ending point on the line that is only
available for entry if Method is set as 2 Point for defining the line.
The procedure for selecting this point is the same as the First Point.
Azimuth: This option will be available for input only if Method is
set to Azimuth. If Method is set to 2 Point, then the Azimuth is
inactive, but still displays the azimuth between the two points of the
line. The “Azimuth” method will prompt for Bearing if “Angle
Type” is set to Bearing in Job Settings, Units.

Slope (%): Just like the Azimuth, this option will be available for
input only if Method is set to Azimuth. If Method is set to 2 Point,
then the Slope is inactive, but still displays the slope between the
two points of the line.

Method: This is how you define the line. It is either by two points
or one point and an azimuth and slope.



m Confirm NEZ: Selecting this button brings up the Confirm NEZ
dialog box as shown in Figure 4-76.

Confirm NEZ
mﬁecnnd PDintI

Point: 4
Morthing: 50004605
Easting: 5000, 1947
Elevation: 093.5141

Description: gs

—
Figure 4-76

This screen displays each point as a tab at the top of the screen. Listed
is the point number, Northing, Easting, Elevation and Description of
the point(s) selected for the line. After you confirm they are the
correct points, selecting OK or pressing Enter will take you back to the
Point on Line screen. Selecting either OK or Continue brings you to
the next Stakeout Line screen. Enter after Confirm NEZ automatically
continues to the next screen.

Stakeout Line
SIEl RO EEd Point On Line

Starting Sta: 0+00.000, Ending Sta: 1+93.641
Use Starting, Ending Stations!

Station: ID+DD.DDD Prev | uext|
Offset: ID

Inc. Station: ISIII.IIIEID

Inc. Offeet: [0 | oK

Figure 4-77
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m Use Starting, Ending Station: Within Stakeout Line, the starting
station will always be 0, but the ending station will often be an odd
number, like 1+93.641 above. By clicking on this option, the
“Next” station option will increment by the specified interval (here
50), but will include the ending station.

m Station: This is where you enter the station to stakeout.

m Offset: This is where you enter in the offset distance from the line.

m Inc. Station: This is where you enter in the incremental stations to
locate points and offsets along the line.

m Inc. Offset: This is for entering an optional incremental offset along
the line. This is a rarely used feature that would trend the offsets
away or in to the centerline.

m Offset to Line: This option is under the point on line tab. This
feature will stake out to the nearest point on the line or the parallel
line at the specified offset. With an Offset of 0, it will project the
line forward and back and with the first GPS reading or total station
shot, find the perpendicular intersect with the line or projected line
and direct you to that target point.

After selecting OK, the main stakeout window appears in map view. In
total station mode, it will be waiting for a shot or reading. You should
see your points in the map with an icon of where you need to stakeout
to (the circle with the X inside). Figure 4-78 shows the stakeout
window when configured for total station use. Note that this example
shows staking of an offset left of the centerline from points 104 to 105.
Figure 4-79 shows the stakeout window when you are configured for
GPS, showing staking to the line itself with 0 offset specified.



STK LINE LA |MENU)|
= I
@ T

gl @E—t 103 1&
@lptlmg Desc | g

AR LA S
Q Sta:0+50.000 El:93.463

Turn to AR: 57°19'23"
B3 IMove Out 238.008

EJE]S B

Figure 4-78

STK LINE L |MENU)

gl 124 El

3, ey
SN M
@ Pt[103  Desc [fTA0+257 HT:[6.562

M:5111.0577 E:S062.9721 £:86.9303 Ell
HRMS:0.052 WRMS:0.086 £:86.9308

= Fill 6.557 E

South 5.727 East 25.997

Figure 4-79

m Read (R): This button takes a reading to the current position of the
target when using a manual total station. Enter will also take a
reading. After reading and taking the shot, the display will be
updated with a distance and direction to stakeout. In GPS mode,
your current position is read immediately. Depending on your
settings in Job Settings, the direction to stake will either be right/left
distance or North/South East/West. The cut or fill is the elevation
difference between the point read and the point being staked
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m Store (S): This will store the last reading to the point file. With total
stations, you must first have taken a Read. With GPS, S or Enter
will take a shot and store. However, if the tolerance distance is
exceeded for staking out, you will be notified and asked if you want
to continue storing. Selecting OK will display the Stakeout Report
dialog. See Figure 4-80.

Stakeout Report Cancel
Morthing Easting Elevation

Stake: 5007252 2002.204 294,092

Target 3006.903 2002921 093,953

Celta:  Morth:0.344 West:0,116  CUT 0,109
Vert Offset 1 |5.000 | Elv: |o93.023 FILL 4,291
vert Offset 2 110,000 Elv: |1003.983 | FILL 9.891
HRMS:0,043 YRMS 0,085 POOP:3.200

Store Point Point Number: I2E,

Point Description: [5T4 0+07.27 LO.24 Cut 0.11

Figure 4-80

The coordinates for the Stake Point and the Target Point are displayed.
The delta North, East and the elevation difference (Cut/Fill) is also
displayed. The Vert Offset 1 and Vert Offset 2 allow for elevation
calculations based on the input vertical offset values. If the Store
Carlson Cutsheet Data in Note File has been toggled, the vertical
offset(s) specified will be recorded in the .not file for the job. If using
GPS, the HRMS, VRMS, and PDOP values are also displayed. Fields
for Point number and point description input are also displayed. After
the point has been stored, you are taken back to the Stakeout Points
dialog to select the next point for staking. For total stations, if the Use
Control File option is set under the Job Settings, you have the option of
staking one of those points. If you enter in a point number to store that
is the same as a point number in the control file, the point in the
control file will remain unchanged. It will only modify the point in the
current coordinate file. After storing a point, you are taken back to the
Stakeout Coordinates dialog to select the next point. If the point being
stored is the same as one in the current job file, the Point Protect dialog
box appears stating that the point you chose is already used. The next



available point number is listed with the option to overwrite the current
point, or use the new number.

When you return to the Stakeout Line screen, after storing apoint, there
is a new tab option “Next Alignment” that allows you to define a new
alignment, without exiting the command.

Stakeout Line
LT sl Point On Line Ihlext Alignmentl

Starting Sta: 0, Ending Sta: 1+93.641
Use Starting, Ending Stations

Station:  [1+93.641] Erevl uext|
Offzet: ID

Inc. Station: ISIII.IIIEID

Inc. Offset: [0 | oK |

Figure 4-81

m Next (N): This will take you to back to the Stakeout Line screen
and auto-increment the station and offset (if applicable).

m Menu (M): This will also take you back to the Stakeout Line screen
but will not auto-increment any of the inputs.

m Elevation Override (EL): This will first display the design
elevation computed at that station along the defined line and
second, will provide the option to override that elevation with a
user-entered elevation. See Figure 4-82:
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Target Elevation Ok Cancel I

Current valus: 100.4000
Iv Cwverride design elevation

Mew value: 9a.65|

Figure 4-82

m Setup: This is the button in the lower right corner of the screen for
total stations. It takes you to the Backsight screen which permits
new inputs for instrument setup and benchmarking.

m Monitor/Skyplot: If using GPS, this is the last button on the right
side of the map screen from top to bottom. This brings up the
Monitor/Skyplot dialog. See Monitor/Skyplot in Chapter 3 for
information on this dialog.

m Zoom: The buttons along the left side of the dialog are for changing
your view of the map. From the top down they are: zoom extents,
zoom in, zoom out, zoom window, zoom previous and view point
options. Notice that when zooming in or out, the bar scale at the top
of the map changes in relation to the scale.

Point On Line tab in Stakeout Line

When configured for total stations, this option, which appears only in
Stakeout Line, enables “line-of-sight” staking of lines, where the
program prompts only for in-out distance to move. This is often used
by surveyors who are setting line in tree lines, moving to gaps in the
trees for readings, then moving in-out along the line-of-sight and
driving stakes when perfectly on line. The “Offset to Line” option
ghosts out when the “Find Intersect to Line” method is selected. The
offset option is available when the Perpendicular option is chosen. See
Figure 4-83.



Stakeout Line
Station/Offset [T R R

@ Find Intersect to Line

() Find Perpendicular to Line

Offset to Line: IIII

Figure 4-83

In the Intersect mode, the first screen always displays the target point
on the line, (or the extension of the line), perpendicular to the setup or
station point. When the first reading is taken, the program will then
display the In-Out distance to the line along the line-of-sight, as shown
below:

STK LINE sort [ [GETS
£y :

£y

@ @E—V T an SE'

@ Pt |E.5 Desc ISTA O+67.5 HT:|1.5

4R 320°59'15 Z4:90°00'00" S0:65.2200
Q Sta:0+67.56 R1.2630 EW996.677

Out 1.508
EX Fin 3.23

>[E]=][=]l=]=

Figure 4-84

When configured for the Perpendicular to Line method, the program
will show the direction and distance to move to find the nearest point
on the line to the measured point.
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STK LINE Lokl NMENU)

¥

I'aa-";
Al B .
@l Pt |65 Dest [5TA 0457.6 | HT:{L5

AR 1325914'56 £4:92°45'55" S0:35.1900
Q Sta:0+57.60 R17.3213 ElvI96. 164

Out 15.510
EXlLeft 7.712 Fill 4.42

EJE]S B

Figure 4-85

Point On Line, in Stakeout Line, offers the Perpendicular method when
configured to GPS and both Perpendicular and Intersect methods when
configured for total stations. It will default to the last method used
(Perpendicular or Intersect) when set for total stations.

Features of Stakeout Centerline

When the routine is run in total station mode, you are immediately
placed in a Confirm Orientation dialog. (See Features of Stakeout Line
above) After orientation confirmation, you must choose a centerline
file (.CL) from a standard file selection dialog. When this routine is
run in GPS mode, you will immediately be prompted to select the
centerline (.CL) file. Stakeout Centerline only requires a horizontal
alignment, but you have the option to specify a vertical alignment
which will lead to cut and fill results as well. See Figure 4-86.



Stakeout Centerline Ok I Cancel |
Horizontal Alignment [{%=lgi{eE]] hlignmentl

| \Disk\Datacurvel.cl

| 2 Select Polyline |

| 3 Enter Sequence of Points |

Start Station: |EI+EID.EIEIEI End: 11+24.807

| Presvienw | | Save

Figure 4-86

There are 3 methods of specifying a horizontal alignment: (1) by
loading a centerline file defined in the Roads Menu or uploaded and
converted to “.cl” format, (2) by selecting a polyline on the screen and
(3) by entering a sequence of points. Defining the vertical alignment,
which is optional, is similar, with the added option to toggle on
applying the elevations. If your goal is to igrnore elevations and you
are auto-recalling roading files, the Vertical Alignment will be used
and cut/fill will appear unless you turn off “Apply Elevations”.
Pressing Preview will display the centerline, for verification. Shown
in Figure 4-87 is a tight-curve centerline that might be used for an exit
ramp. Notice that the centerline is shown along with any existing point
numbers in the vicinity.
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CL VIEW Il IBACK)

K 10T

107
108

Centerline: \Disk\Data\ourvel.cl

Figure 4-87

After you select the centerline file, the Stakeout Centerline dialog
shown in Figure 4-88 appears. This screen illustrates the appearance if
no Vertical Alignment is defined, or if defined, is toggled off.
Elevations can be entered, leading to cut/fill reporting.

Stakeout Centerline
L el 0= Point On CL

Starting Sta: 0+00,000, Ending Sta: 11+24,807
Use PC, PT, TS, 5C, CS, ST Start/End Stations

Station: IEI+?4.EID? Prev | Mext |
Offset; I-lEI Inc. Station: |5|:|.|:|cu3
|—

Elevation;

Inc. Offeet: [0 | oK |

Figure 4-88

By contrast, if a Vertical Alignment is entered, and toggled on, you
will see the dialog in Figure 4-89. Notice that the elevation is
computed from the Vertical Alignment. If the “Override design
elevation” box is clicked on, the computed Elevation can be changed.
The Elevation is used for cut/fill reporting.



Stakeout Centerline
L el 0= Point On CL

Starting Sta: 0+00.000, Ending Sta: 3+08.327
[[]Use PC, PT, TS, 5C, C5, ST Start/End Stations

Station: ID+65.SDD Prev | uext|
Offset: |!| Inc. Station: ISIII.IIIEID

|:| Cwerride design elevation

Elevation; IQQQ.GED

Inc. Offeet: [0 | oK |

Figure 4-89

m Use PC, PT, TS, SC, CS, ST, Start/End Stations: With this
toggle checked on, each PC, point of curve, PT, point of tangent,
TS, tangent to spiral point, SC, spiral to curve point, and ST, spiral
to tangent point will be staked. Start and End stations will also be
used. When the N, next icon is pressed during stakeout, if one of
the above curve elements is encountered, the station of the point
will be displayed in the Station/Offset dialog. The option to skip
this point is available by pressing the Next button.

m Station: This is where you enter the station to stake. The Prev and
Next buttons allow for advancement to the Next station or to the
Previous station. The default station advancement distance is
defined by the Inc. Station defined below.

m Offset: This is where you enter in the offset distance from the line.

m Inc. Station: This is where you enter in the incremental stations to
locate points and offsets along the line.

m Inc. Offset: This is for entering an optional incremental offset along
the line.

m Elevation: This option enables reporting of cut and fill data on the
staked point.

After you define the station to stake, the display will change to the map
view. See Figure 4-90 for typical dialog while in GPS mode and Figure
4-91 for typical dialog while in TS mode. Note metric stationing.
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B, wre—
@l Pt[109  Desc [TA D+67.4 HT:[6.562

M:S066.8190 E:S070.7534 29990164
HRMS:0.036 WYRMS:0.086 £:999.0164
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‘@ South 74.007 East 79.074

EENSIEID

Figure 4-90

STK CL 740 m [ JMENU»

gl @

@ Pt[12 Desc | HT:[4.8

AR ZA: SO
Ql Sta:101+600.000 Elv:992,431

Turn to AR: 309°40"20"
ER IMove Out 307.194

EJE]SIE|E

Figure 4-91

m Read (R): This button takes a reading to the current position of the
target when using a manual total station. After reading and taking
the shot, the display will be updated with a distance and direction to
stakeout. In GPS mode, your current position is read immediately
with Enter or Store. The cut or fill is the elevation difference
between the point read and the point being staked

m Store (S): This will store your location to the point file. If the
tolerance distance is exceeded for staking out, you will be notified
and asked if you want to continue storing. Selecting OK will
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display the Stakeout Report dialog. (see Figure 4-80 under Stakeout
Line above). The coordinates for the Stake Point and the Target
Point are displayed. The delta North, East and the elevation
difference (Cut/Fill) is also displayed. The Vert Offset 1 and Vert
Offset 2 allow for elevation calculations based on the input vertical
offset values. If the Store Carlson Cutsheet Data in Noter File has
been toggled, the vertical offset(s) specified will be recorded in the
.not file for the job. If using GPS, the HRMS, VRMS, and PDOP
values are also displayed. Fields for Point number and point
description input are also displayed. After the point has been
stored, you are taken back to the Stakeout Points dialog to select the
next point for staking. For total stations, if the Use Control File
option is set under the Job Settings, you have the option of staking
one of those points. If you enter in a point number to store that is
the same as a point number in the control file, the point in the
control file will remain unchanged. It will only modify the point in
the current coordinate file. After storing a point, you are taken back
to the Stakeout Coordinates dialog to select the next point. In GPS
mode, if the point being stored is the same as one in the current job
file, the Point Protect dialog box appears stating that the point you
chose is already used. The next available point number is listed with
the option to overwrite the current point, or use the new number.

Setup: This is the button in the lower right corner of the screen for
total stations. It takes you to the Store Points screen for additional
instrument setup and benchmarking.

GPS Start and Stop: This button, available in some versions of
GPS, alternates between an X and an arrow. While the GPS is
running, the X appears, allowing you to stop the GPS from taking
readings. When the button is hit, the GPS stops and the button
switches to an arrow. Selecting the arrow will start the GPS again,
taking more readings.

Monitor/Skyplot: If using GPS, this is the last button on the right
side of the map screen from top to bottom. This brings up the
Monitor/Skyplot dialog. See Monitor/Skyplot in Chapter 3 for
information on this dialog.

Zoom: The buttons along the left side of the dialog are for changing
your view of the map. From the top down they are: zoom extents,
zoom in, zoom out, zoom window, zoom previous and view point
options. Notice that when zooming in or out the bar scale at the top
of the map changes in relation to the scale.
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Point On CL in Stakeout Centerline
This command is identical to the Perpendicular Offset option in Point.
On Line within Stakeout Line.

Stakeout Arc (3 Points)

This defines the arc by three points that are user defined in the active
screen. Choosing this option changes this screen to allow for selecting
the points. (See Figure 4-92)

Define Arc (3 Points)

FirstPoint:  [1 =]
Second Paoint: |2 EI |ZI
Third Point: |4 =]

Figure 4-92

The points can be entered in, chosen from the list points button, or
selected with the pick from the screen button. After selecting the three
points, choose OK to go to the Stakeout Centerline dialog. Please refer
to Stake Centerline above for Stakeout Centerline dialog definitions.
After selecting OK, to the Stakeout Centerline dialog, the main
stakeout window appears in map view (See Figure 4-93). In total
station mode, an angle to turn to and a distance to go will be displayed
at the bottom of the screen. Taking a reading to the current target
position will update the display with a distance out/in and a right/left
distance depending upon your job settings. You should see your points
and centerline or curve in the map with an icon of the first point you
need to stakeout to (the circle with the X inside). When using GPS,
after selecting OK to the Stakeout Centerline dialog, you will be
placed in the Map screen with your current position shown directional
instructions to the first stakeout point continuously updated.
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Figure 4-93

See Features of Stakeout Centerline above for information on the
available commands while in the dialog shown above.

Stakeout Arc (3 Points)

This option for defining the arc requires four input parameters, the
Start point, PC, (point of curve), the Radius Point, RPt, the End Point,
PT, point of tangent, and the curve direction. See Figure 4-94.

Define Arc (PC,R,PT)

() Curve Left @ Curve Right

Zancel

Start Point; |4

= &=

Radius Point: |5

=&

End Point: IE

==

Figure 4-94
For selecting the PC, RPt and PT points, enter the point number,

choose the point from the list

points screen button, or pick the point
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from the map button. After selecting OK you will be placed in the
Stakeout Centerline dialog, Please refer to the Stake Centerline above
for Stakeout Centerline definitions. After selecting OK to the Stakeout
Centerline dialog, the main stakeout window appears in map view.
(See Figure 4-95) In total station mode, an angle to turn to and a
distance to go will be displayed at the bottom of the screen. Taking a
reading to the current target position will update the display with a
distance out/in and a right/left distance depending upon your job
settings. You should see your points and centerline or curve in the
map with an icon of the first point you need to stakeout to (the circle
with the X inside). When using GPS, after selecting OK to the
Stakeout Centerline dialog, you will be placed in the Map screen with
your current position shown directional instructions to the first
stakeout point continuously updated.

STK ARC R LA IMENU)|
&l
= A
Q@B V/@’_\i

= Pt[a Dest [ETA 4+27.2 HT:[6.2

M:13115.6094 E:11651.57058 £:993.8603
HRMS:0.043 WRMS:0.085 FIXED ok |

Cut 993.860 L 248 .80
‘@2 RIGHT >>>> Dist:263.338

Figure 4-95

See Features of Stakeout Centerline above for information on the
available commands while in the dialog shown above.

Stakeout Arc, Point on Arc

Both the Stake Arc (3 Points) and the Stake Arc (PC, R, PT) routines
have a Point On Arc option similar to the Point On Line option. In
the dialog below, we have chosen to calculate a left 25 offset from the
arc. Any measured point will then be translated radially onto the arc
that is 25 units left of the specified arc, in this case.



Stakeout Arc
Statiunfoffset_ Point On Arc

This feature will stake out o the nearest
point on the line or offset to that line,

OffsettoLine:  |-24
Figure 4-96

When a measurement or GPS reading is taken, the target point will be

radial to the curve, at 25 units offset from the curve, as shown in
Figure 4-97.

STK ARC ki NMENU)

@ Pt |65 Dest [5TA 1+48.0 | HT:{L.5

AR :BO925'00" Z4:92°25'34" SD:88.1400
Q Sta:1+48.08 L32.6152 Ev393.499

In 4.151
EX IRight 6.385 Cut 2.19

EJE]S B

Figure 4-97
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Offset Stakeout

Function

This command will stake out up to 2 user defined horizontal offsets to
a centerline at any station as well as an unlimited number of offsets per
station if you are using a predefined Cutsheet Station and Offset List.
It will also stake out the centerline itself. Station intervals can be
entered, and the program will auto-detect, at the user’s option, special
stations such as the TS, SC, PC, PT, CS, ST and vertical curve points
(including high and low points). Because individual stations and
offsets can be entered, and also because pre-made station and offset
lists can be recalled in the field, Offset Stakeout can be applied to
virtually any offset point along a centerline.

Pre-Requisites and Procedures

Offset Stakeout requires both a horizontal and vertical alignment. If
total stations are involved, Offset Stakeout passes through the normal
backsight confirmation screens that Sideshot/Traverse and other forms
of Stakeout require. Offset Stakeout is a 3-screen program. The first
screen identifies and loads in the alignment files. The second screen
identifies the offset points to stake (slopes and distances) and the
intervals or lists of stations/offsets to stake, and the final screen goes to
the standard graphics, shows the target points, and guides the user to
the destination, with N for Next continuing onto the next station in the
interval or list.

Screen 1 - Identifying the Alignments

The first screen has tabs for selecting both the horizontal and vertical
alignments. See Figure 4-98



Offset Stakeout Eettingsl (0] 4 I Cancel |

Horizontal Alignment [T a1 hlignmentl

[ 1 Toad Centerline | 'Disk'\Dataroada-ft.c

| 2 Select Palyline |

|§ Enter Sequence of F‘Dintsl

Start Station: I2I]I:I+I:IEI.DDEI End: 204+81.271

| Preview |

Figure 4-98

If alignments are selected from the screen in the form of a polyline or
entered or picked as a sequence of points, then the Start Station edit
box allows you to enter the starting station. Since our centerline (and
profile) files are stored files on the field computer (CE box), the
starting station is fixed. If you wish to “translate” the starting station to
a new coordinate, the centerline file may be edited in the Roading
menu (eg. Input/Edit Centerline). There is no requirement that the
starting and ending stations of the centerline and profile match, only
that they have some station range in common to work with.

The Preview button in the Horizontal Alignment tab gives you a plan
view of the selected alignment in the Map screen, as shown in Figure
4-99.
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@ Centerling: \Diskh\Dataroada-ft.cl |

Figure 4-99

Similarly, the Preview button in the Vertical Alignment tab allows you
to look at your vertical alignment in the MAP screen. The icon in the
lower left corner of this MAP screen allows you to exaggerate the
vertical scale as desired by increasing the value in the dialog. To
return to the previous menu, simply press the “BACK” button at the
upper right of the MAP screen.

PRO VIEW - skl [(IMENU)»

Q
oy

Profilefscale Y=20%: ‘Disk\Dataroada-ft.p

Figure 4-100

The “Settings” button at the top of this dialog gives the user additional
options. The “Load Cutsheet Station and Offset List” allows the
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Offset Stakeout routine to use a pre-defined list of station, offset, and
elevation information as defined by the user. An ASCII file with a
“*.cut” file extension is required. The file format is shown below:

Station, Offset, Elevation, Description, as in
20100, -11.5, 102.34,
20109.23, -11.5, 102.35, PC

“Select File” allows the user to load and use a cutsheet file that has
already been transferred to the collector.

The “Edit File” button displays the contents of an existing file and
allows the user to remove offsets, add offsets, edit existing offsets and
save changes made to the file. See Figure 4-101.

Cutsheet List

Station |  Offset| Elevation | Positi,, | |+
201+20000  -20.0000  106.0000  LDitch
201420000 -10.0000 1003000 cL
201+20000 00000 100.6000 cL
201+20,000  10.0000  100.3000  REOP
201+20000 200000 106.0000  RDitch
201+40.000  -21.0000  108.0000  LDitch
201+40,000 -10.0000  105.0000  LEOP

201+40,000 00000 105.2000 cL
201+40,000 10,0000 105.0000 REOP El
201440 N0n 20 00NN 102 Nnnn itk
Select Eile H A ” Eermove ” Save " Edit I

Figure 4-101

You can also create a new file by pressing “Select File” in the lower
left hand corner of the Edit File dialog. Simply specify a new file
name, press OK and begin adding offsets with the “Add” button. See
Figure 4-102.
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Cutsheet Station oK I Cancel I

Station: |M|
Offzet: IEI.DIIIEIEI
Design Elevation: IU-UDDU

Position:

cL |~]

Figure 4-102

The “Additional Stake Stations” option allows the user to direct the
routine to pick up additional “special” stations by toggling various
options. These include PC’s (points of curvature), PT’s (points of
tangency), PI’s (points of intersection, as in a sewer line) as well as
spiral curve and vertical curve elements. This option is disabled when
a cutsheet is being used.

The Settings screen appears in Figure 4-103.

Offset Stakeout ok I Cancel I

[ Load Cutsheet Station and Offset List

Select File
Edit File

Additional Stake Stations
Start and End Stations

PL PC, PT, 15, 5C, CS, ST Stations
[C] Py, PYT, PYI Stations

[T High, Low Points

Figure 4-103



Screen 2 - Entering the Offset Points as Slopes and Distances

The second screen allows you to enter one or two offsets from the
centerline. The first offset is prompted in a way that expects a slope in
percent and a distance. The second offset if for a curb or ditch, and is
prompted in the form of “distance over” and “elevation change up or
down”. In this example, we have a metric-based road being surveyed
in US feet. Figure 4-104 shows this screen.

offset Stakeout  Enitel I Bl

Station to Stake: |2I]1+2EI.DEI
Station Interval |2|:| LCurb |

@ Lot ORight
Offsat; W

Cross-Slope(%) ||-3, i \/f/
Stake Curb/Ditch
Height: [0.5633 | Offset from Edge of Road: 5 |

Figure 4-104

The Settings button returns to the Settings dialog, allowing you to load
another cutsheet list or specify more or less “special” stations.

The OK button continues on to the third and final screen, for graphical
stakeout.

The Back button returns to screen 1.

Station to Stake is your current station to stake. When you start into
Offset Stakeout, this is typically the starting station.

The Station Interval to stake is specified by the user.

The Next button moves to the next station, which would typically be
the station to stake plus the station interval (20120+20=20140), unless
a “special” station like a PC or PT is encountered, in which case it
would occur as the Next station.

The List option shows the order of stations, including all special
stations. If a Cutsheet was loaded, the List option would show the

Offset Stakeout
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stations in the Cutsheet. Figure 5-17 shows the Cutsheet List in this
case.

Cutsheet List

Station |
201+00.00
201+20.00
201+37.53
201+40,00
201+60.00
201+80.00
202+00.00
202+10.95

202+20.00
PTAN 0N

Select

Im 1 Db

Figure 4-105

The double arrow button will move from the 3 key points on either the
left side or the right side. Since our example has an upward slope to
the outside point, the program interprets this as a curb. The other two
points would be ditch and centerline. Pressing the arrow button will
cycle through them.

You can specify whether to stake the left or right side of the road. The
offsets are applied symmetrically. If you have a special case on the
right side of the road, do the right and left separately, with separate
slope and distance entries. In this case, the outside point represents 5
feet back of curb.

Offset is the first offset from centerline, in the units that are configured
(feet or meters).

Cross slope is the first offset slope, with negative being downhill.
Stake curb ditch will allow user input and activate a “second” slope.

Height is the vertical difference from the first offset to the second
offset. A positive entry is interpreted as a curb and a negative
(downhill) entry is interpreted as a ditch.

Offset from Edge of Road is the distance from the first offset to the
second (outer) offset.



When using a Cutsheet Station and Offset list, the user must select the
List button, highlight the offset to start using, and press “Select”. The
routine will stay on this offset as it progresses through the stations until
the user selects List again and specifies a new offset.

Screen 3 - Stakeout

When OK is clicked in Screen 2, the program moves onto the graphic
screen for stakeout, in both GPS and total station applications. For a
total station project, the prompting would appear as shown in Figure 4-
106.

OFFSET S5TK

Q@ [Ptp5 | Desc EEEH HT:[4.7

AF Zh; SO
Ql Sta;201+20.00 El; 29,685

Turn to AR: 35°33"40"
@ Move OQut 206 657

EJE]SIE|E

Figure 4-106

m Read (R): This button takes a reading of the current position of the
target when using a manual total station. After taking the shot, the
display will zoom in and will be update the user with a new distance
and direction to the target stakeout point as shown in Figure 4-107.
This button is not present in GPS mode. In GPS or Robotic Total
Station, with tracking on, your current position is read immediately.
Depending on configuration in Job Settings, the direction to stake
will either be right/left distance or North/South East/West in the
Map screen. The cut or fill is the elevation difference between the
point read and the point being staked.
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Sta:201+20.00 Elv: 29,665
Z:26.115 Fill 3.550
@ In 0.5825 Right 0.000
Figure 4-107

m Store (S): This will store your location to the point file. If the
distance between your current position to that of the exact location
of the point being staked is greater than what is specified in
stakeout tolerance in “Tolerances”, you will be prompted with
“Stakeout Tolerance is Exceeded! Continue Storing?” Selecting
No will allow you to take another shot. Selecting Yes will store the
point at your current position and display the Stakeout Report

EJE]S B

dialog.

o |
Morthing Easting Elevation

Stake: -14.215 14,872 28011

Target -14.051 14,232 29,655

Delta:  South:0.164 East:0.639 FILL 1.644

Vert Offset 1 Elv:

Vert Offset 2 Elv:

AR224°50'00" Z4:90°35'00" SD:7071.0000

Store Point Point Murmber: Ig—

Paint Description: =il ge

Figure 4-108
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The coordinates for the Stake Point and the Target Point are
displayed. The delta North, East and the elevation difference
(Cut/Fill) is also displayed. The Vert Offset 1 and Vert Offset 2
allow for additional elevation calculations for the staked out point
based on the input vertical offset values. If the Store Carlson
Cutsheet Data in Note File has been toggled, the vertical offset(s)
specified will be recorded in the .not file for the job. If using GPS,
the HRMS, VRMS, and PDOP values are also displayed. Fields for
Point number and point description input are also displayed. The
toggle for “Store Point” determines whether or not the staked out
point is written to the file. After the point has been stored, you are
taken back to the screen three to select the next offset point for
staking.

Next (N): This will take you to the next offset point for staking out.

Setup: This is the button in the lower right corner of the screen for
total stations. It takes you to the setup screen for additional
instrument setup and benchmarking.

GPS Start and Stop: This button, available in some versions of
GPS, alternates between an X and an arrow. While the GPS is
running, the X appears, allowing you to stop the GPS from taking
readings. When the button is hit, the GPS stops and the button
switches to an arrow. Selecting the arrow will start the GPS again,
taking more readings.

Monitor/Skyplot: If using GPS, this is the last button on the right
side of the map screen from top to bottom. This brings up the
Monitor/Skyplot dialog. See Monitor/Skyplot in Chapter 3 for
information on this dialog.

Elevation Difference

Function

This routine will report a cut/fill in comparison with your current
location to a design surface at any location within a project. It has the
capability of referencing the position of the shot to a project centerline
for a report of station and offset and can also be used with a light bar.

Pre-Requisites and Procedures

There are five types of data that can be used to define the design
surface.

Elevation Difference
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Grid File: .GRD file that can be created with various software
packages such as SurvCADD, Carlson Survey, or Autodesk Field
Survey. You must transfer this file to the collector via the File
Transfer routine prior to running this command.

Triangulation File: .FLT file that can be created with various
software packages such as SurvCADD, Carlson Survey, or
Autodesk Field Survey. You must transfer this file to the collector
via the File Transfer routine prior to running this command.
Elevation: Known elevation that you specify in the Set Elevation
field.

Road Design: Requires a Template, Centerline and Profile file at a
minimum, and can utilize superelevation and template transition
files.

Section: Requires a Cross Section file and a Centerline file.

If total stations are involved, Offset Stakeout passes through the
normal backsight confirmation screens that Traverse/Sideshot and
other forms of Stakeout require. The Elevation Difference screen
appears below:

Elevation Difference 9]8 Cancel I
Select Type of Surface Model

" Grid " Triangulation  * Elevation

" Road Design " Section

Set Elevation 095, 25|
vertical Offset

[ Use Centerling for Station-Offset
[ Stakeout Grid Pattern

Light Bar Settings |

Figure 4-109

Select Type of Surface Model: Allows the user to specify the type
of surface to be used. See the reference paragraph above. To use a
Grid or Triangulation file, select the appropriate button on the
screen and press ok. In the file dialog box, select the desired file
and press ok.



Set Elevation: This option is available when the Elevation method
is used for defining the surface model. Enter the desired elevation
of your surface in this field.

Vertical Offset: This is used in conjunction with grid and
triangulation files as well as roading files. It allows the user to
vertically offset the surface (as defined in the file) by the amount
specified in the box.

Use Centerline for Station-Offset: T his allows the user to specify
a horizontal alignment file (.cl file) for reporting station and offset
of your current location to the reference alignment. With total
stations this is reported whenever a shot is taken. With GPS or
Robotic Total Stations, with tracking on, your current position is
updated in real time as the rover or prism is moved. This option is
available with all three types of surface models.

Stakeout Grid Pattern: The first prompt asks if you want to use
the last stakeout pattern. To make a new pattern, you specify, in
effect, the lower left corner (“left side” option) or the lower right
corner (“right side” option) of a rectangle, and specify the starting
point, direction point. Shown in Figure 4-110 is a 10x10 layout at
50’ interval (400 points would be staked!). The number of cells in
the grid ranges from 1x1 to 20x20, and are laid out in a grid
beginning at the starting point going towards the direction point.

o] el |
Starting Pt#: |59 =]

Marthing: W Easting: Iﬁ
Direction Pt#: [0 =]

Marthing: |5211.6?13 Easting: ISDEIQ.4932

Grid Interval:  Mumber of Cells;  Cell Alignment:
50,000 @ Left Side
O right side

Figure 4-110

The program will then show the nearest grid point to your GPS or
total station shot, as shown in Figure 4-111.
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ELEV DIFF L |MENU)

+@+++ S

Pt |65 Dest | HT:[6.562

M:5183.2221 E:4985.1164 £:993.4923 i
HRMS: 0,035 YRMS:0,053 FIXED

Fill 4.728 Dsc:
South 7.215 West 19272

Figure 4-111

m Light Bar Settings: This button opens the dialog shown in Figure
4-112 and allows you to specify parameters for enabling the light
bar, setting the grading tolerance and specifying the COM port.
Two light bars are supported: Mikrofyn and Apache.

Light Bar Settings [0 I Canicel I

Use Light Bar

Light Bar Model:

Grading Tolerance: |1
COM Part: ICOM3 :l

Figure 4-112

FAST Survey can actually drive the grading process, as shown below
where an Apache light bar is used on a motor grader.
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Figure 4-114

Pressing OK fromt the main Elevation Difference screen will first
prompt the user to load the surface file if the grid or triangulation
option has been specified. When the file is selected and ok is pressed,
the following ELEV DIFF screen comes up. This screen provides the
user with a plan view of the project. When a shot is taken, cut or fill
from the current vertical location to the design surface is reported in
the lower left portion of the screen. The computed design surface
elevation for you current location is also reported. See Figure 4-115
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ELEV DIFF CIREN  {MENU)

q

Ptll Desc | HT:ID
|N:5EIEI4.9E|45 E:4008.2120 Z:1000.3069 [ o
:l HRMS:0,043 YRMS:0.025 FIXED

G
ERlF1LL-6.478

Figure 4-115

Options on the right side of the screen are shown below:

m Read (R): This allows the user to take a shot without storing it to
the job file. Cut or fill is immediately reported. This button is not
present with GPS.

m Store (S): This button immediately reports cut or fill and stores the
current shot to the job file. Pressing the enter key will
simultaneously read and store your current shot as well.

m Configure (C): This takes the user to the Configure Reading dialog
that is standard throughout the program. This button is not present
in GPS.

m Monitor/Skyplot: If using GPS, this is the last button on the right
side of the map screen from top to bottom. This opens the
Monitor/Skyplot dialog. See the Monitor/Skyplot command in
Chapter 3 for information on this dialog box.

Building Face Survey

Function

This command enables points on both vertical and nonvertical planes
to be coordinated by angle-only observations. This feature is most
often used to pick up details of a building where the prism cannot be
placed.



The building face is defined by observing three accessible points on
the building or by entering their known coordinates. Angle-only
observations are made, FAST Survey then calculates and stores
coordinates of the angle intersection observation with the plane. You
can use FAST Survey to survey the vertical face of a building or other
vertical planes.

Vertical Plane Survey

Select the Building Face Survey option from the Survey menu. When
the routine is selected, you are immediately placed in a Confirm
Orientation dialog, where you are asked if this is correct. The opening
or main dialog appears as shown in Figure 4-116

Confirm Orientation

Station 1

BS Point 2

BS Az ooeno'ao”
Cue Morth

I= this Correct?

Figure 4-116

You are asked to view the Station, BS Point and BS Azi. If the three
items are correct, select Yes to move on to Define Plane dialog box, or
select No and you are taken to the Setup dialog to setup the instrument
correctly. After the instrument is correctly configured, then you are
taken to the Define Plane dialog.

FAST Survey will display the Define Plane dialog as shown in Figure
4-117

Building Face Survey
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Define Plane oK I Cancel I

Point 1; Yalid Get Coards

Point 2; Yalid Get Coords

Point 3; <MLL Get Coords

Type:  Wertical

Figure 4-117

m Point 1, Point 2, Point 3: These fields indicate the points that
define the building face plane. Both Point 1 and Point 2 must have
horizontal coordinates to properly define the building face. For a
vertical plane survey, point 3 is not required and can be left blank.

m Get Coords: This function allows for four methods to define the
coordinates of a point as shown in Figure 4-118.

Point Definition Cancel

Point Mo: I— E
Harthing: Ii
Easting: Ii
Elevation: Ii
LRead | [ o ]

Figure 4-118

The coordinates of the points can be manually entered into the
Northing, Easting and Elevation fields. Manually entered coordinates
will not be stored in the coordinate file. Figure 4-119 shows an
example of manually entering the coordinates.



Point Definition Cancel

Paint Na: [ =
Morthing: IW
Easting: IW
Elevation: IW

Eead |

Figure 4-119

Existing point numbers can be entered into the Point No field. These
point numbers must be defined by coordinate data. Figure 4-120 shows
an example of entering a point number. As soon as you enter the point
number, press enter and the coordinates will appear in the Northing,
Easting, and Elevation fields.

Point Definition Cancel

Paint No: 304 =]

Morthing: 5478.0900

W
al:

Easting: 20972300

L

Elevation: 405.8500

Read |

Figure 4-120

Existing points can be selected from a points list by selecting the point

list icon E Figure 4-121 shows the point list, highlight the desired
point and press enter or tap OK.
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Settings I Eind I oK. I Close I
PtID I Morthing I Easting I Elevation I Deg ~
* 1 200000 S000.00 100,000 Sta
* 2 2100.00  5000.00  0.000
* 3 2100.00  5100.00  0.000
* 4 o000.46  5000.19 993,814 gs
* 5 S005.07  S002.14 994,047 gs
E o009.67  S004.09 994,036 gs
* 7 224432 517120 993,930 gs
* 8 224423 517124 993,993 gs
<I | EIEI

Figure 4-121

Existing points can be selected from the map screen by selecting the

map icon . Figure 4-122 shows the map screen. To select a point,
tap it on the screen. If two or more points are close together on the
screen, you will be asked to select the intended point from the point list
as shown in Figure 4-121.

Lastly, the points can be “shot” with the total station by pressing Read.
BLDG FACE 130 ft | |BACK)
11

: %as

12

2? g.s

23 as

gs

Figure 4-122



3 After you have specified the two defining points for the building face
plane, FAST Survey will determine the available solution. One of the
following messages will display:

See Figure 4-117 above.

Vertical - FAST Survey has enough data to fix a vertical plane.

3D - FAST Survey has enough information to fix an arbitrary plane.
Press OK, and the dialog shown in Figure 4-123 will appear.

BLDG FACE =N IVMIENU)

Q) f@ C]
O3
% Pt [22 Desc IE HT:[D E

AR LA

Figure 4-123

4 Read (R): This button takes a reading to the current position of the
target. It takes an angle reading only, but assigns a point to that
position on the plane (this could be window or other inaccessible
point). The points will appear as “?” symbols on the vertical plane
(represented by the dark line) until S for store. They do not plot as
point numbers on the screen to avoid clutter.

Store (S): This button will store the current position of the target. If
the Hgt/Desc Prompt on Save toggle is turned on (See Configure
Reading), you will be placed in the Store Point Dialog. FAST Survey
will store the observed points on the building face using the angle only
observations.

Configure (C): This button takes you to the configure Reading Dialog.
Please refer to the Configure Reading section of this manual.

Setup: This button, bottom right of Map screen, takes you to the Setup
dialog for additional instrument setup and benchmarking.

Building Face Survey
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5 To exit the routine, press the ESC key or the MENU Icon at the top

right of the screen.

Nonvertical Plane Survey:

Surveying a nonvertical plane is similar to surveying a vertical plane.
Once the plane has been defined, picking up detailed observations
follows the same general process detailed above. All three points must
be defined for a nonvertical plane survey. When defining a nonvertical
plane, the three points cannot be in a line.

Auto by Interval

Function

Auto by Interval allows you to acquire and store data at a set interval
value of either distance or time. This function is available with GPS or
Robotic Total Stations only. When the routine is selected using a
robotic total station, you are immediately placed in a Confirm
Orientation dialog, where you are asked if this is correct. The opening
or main dialog appears as shown in Figure 4-124.

Confirm Orientation

Station 1

BS Point 2

BS Azi oo~00'o0”
D Morth

Is this Correct?

Figure 4-124

You are asked to view the Station, BS Point and BS Azi. If the three
items are correct, select Yes to move on to the Auto Store by Interval
dialog, or select No and you are taken to the Setup dialog to setup the
instrument correctly. After the instrument is correctly configured, then
you are taken to the Auto Store by Interval dialog, see Figure 4-125. In



GPS mode, you are taken to the Auto Store by Interval dialog
immediately. In the Auto Store by Interval dialog box, you set the type
of interval (distance or time) and the value of the interval. You also set
the starting point number for the data set. You can assign a point
description for all points acquired with this command. While data is
collected, you can change the description.

Auto Store by Interval A Cancel

Interval Type

Yalue:
@) Distance () Time IlD—
Starting Pt 100
Description: |or

Figure 4-125

Data is acquired in the standard collection MAP view screen. The
point number, description, and rod height field can all be changed
while the command is active. For example, to change you point
description from td (top of ditch) to gr (ground shot), simply type gr
over the td in the Desc field without interrupting your collection.

Auto by Interval
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AUTO INTYL il __IMENU)»

gl Fixed 80 ft
&) gt
S

;. X
alpthg Desc | HTfe.562 | g4

@l M:5174.5092 E:5279.8086 Z:993.4446

HRMS:0.051 YRMS:0.097 FIXED

Figure 4-126

m Store: Pressing the “S” button immediately stores the point.

m GPS Start and Stop: This button, alternates between an X and an
arrow. While the GPS is running or the Robotic Total Station is
tracking, the X appears, allowing you to stop the surveying
equipment from taking readings. When the button is hit, the GPS or
Robotic TS stops and the button switches to an arrow. Selecting the
arrow will start the GPS again, taking more readings.

m Monitor/Skyplot: If using GPS, this is the last button on the right
side of the map screen from top to bottom. This opens the
Monitor/Skyplot dialog. See the Monitor/Skyplot command in
Chapter 3 for information on this dialog box.

m Setup: This is the button in the lower right corner of the screen for
manual and robotic total stations. It takes you to the setup screen for
additional instrument setup and benchmarking.

Remote Elevation

Function

This command allows you to observe a point that cannot be reached
vertically, such as a power line, building top, etc. The routine uses two
observations - one for the base point and one for the vertical angle to
the target object. The routine then calculates the target point's
elevation.



By placing the prism below or above the desired point, FAST Survey
stores information about the base point. Then you can take a second
reading, observing only the zenith/vertical angle to the target object
point. Using these two observations, FAST Survey calculates the
intersection of the extended zenith/vertical angle with a vertical line
from the base point to determine the elevation. Reporting includes the
elevation difference between the prism and the target object and the
elevation of the target object.

Steps to take a remote elevation reading are as follows:

1 Select Remote Elevation from the Surv menu.

2 FAST Survey prompts to confirm your orientation, station and
backsight as shown in Figure 4-127.

Confirm Orientation

Station 1
BS Point 2
BS AzZi oro0'oa”

Is this Correct?

Figure 4-127

3 FAST Survey prompts to press enter to observe base point (see Figure
4-128). Point the instrument toward the target and press enter.

Press Enter to Shoot Base Point,

oK Cancel |

Figure 4-128

4 FAST Survey prompts to press enter to shoot target elevation (see
Figure 4-129). Sight instrument on the desired point (such as a wire or
top of pole or point on a building) and press Enter.

Remote Elevation
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Press Enter to Shoot Target Elevation,

Cancel

Figure 4-129

Back in the REM ELEV screen shown in Figure 4-130, your angle,
zenith, and slope distance are shown along with the remote height and
remote elevation. Press S to store this point.

REM ELEV s  IVIENU)

2
=]

g, *
C|
@ Pt IS Desc I HT :ID
@AR:GS“ES'ET‘ ZA:92°00'00" SD:273.1248 E
Rernote Height: -4.7674  Remote Elv: 329,487
Figure 4-130

Options at the right of the screen are shown below:

Read (R) — This allows the user to take additional shots above or
below the previously defined base point. Pressing the enter key will
also repeat this command.

Store (S) — This button stores the current target offset point to the job
file

Base (B) — This re-initializes the Remote Elevation command,
allowing the user to define another base point. The prompting
sequence described above will follow.

Configure (C) - This takes the user to the Configure Reading dialog
that is standard throughout the program.



Instrument Icon - This takes the user to the Instrument Setup dialog
that is standard throughout the program.

Log Static Data

Function

This command allows you to log static data to the receiver or a data
card (depending on instrument type) for use with Post Processing
software.

Post  Processing (Logging Static Data) for
Novatel/Sokkia Radian/Sokkia Radian IS

Go to the Surv Menu, and click the Log Static Data button. You will
see a screen with 3 buttons (See Figure 4-131), or an error message
stating that the data collector could not connect to the receiver. If you
receive an error message, check connections and the data card.

Radian Setup Exit

File: MNone

Group Editor I

Log Raw Data

File Manager

Figure 4-131

If you want to change the groups you already have on the device, click
Group Editor. It will take anywhere from 1-5 seconds to pop up a
dialog with group information. This dialog box will be covered later,
as it is only necessary for post processing if you have no groups.

Click on the Log Raw Data button to start logging raw data. The
documentation continues, assuming you had clicked on this one.

Log Static Data
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Click on the File Manager button to see what files are on the receiver’s
card. Through the dialog box, you see a list of files. If memory is low,
you can delete them from this dialog box. This dialog will be covered
later.

The Log Raw Data dialog box contains a list of groups (or a message
that no groups were found), three buttons, and a place to enter a file
name. In order to continue, select a group, enter a file name, and click
Use Selected Group For File. If you have no groups (or wish to
see/change the groups you already have), you will need to click Edit
Groups, and add a group (see Figure 4-132).

Select a Group And Enter A File Name

Groups:

POVVER LR Lsg Salected
Group For Fila

| Cancel

File Narme:  [fileoDo1

Figure 4-132

Next is the Tagging Site dialog. To start tagging a site, enter the
information requested (site name, site code, optionally change the
antenna height (see Changing the Antenna), and whether you want the
site to stop automatically (after a duration of your choice) or when End
Site is clicked. Click Start Site and all the information entered will be
grayed out until the site is ended. Stop the site at any time by clicking
End Site. Before ending the site, you will have the option to change the
antenna information (in case you made a mistake). View the satellite
status at any time by clicking the View Status button. This will not
affect the tagging of the site.



Logging to file file0001°.__
Strice | | Endsite || view Staws

Site Marre 5ite Site Duration: 00:00:01
Site Code 1

ntenna Haight:  0.0000 f, File: file00O01

_-| ange Antenna HE | Flle Duration: 00:00:58.0

Stop Logging

@ ranually Q) afe F_ minukes

GDOP: 3,5 PDOP: 3.0 HDOP: 1.7 TDOP: 1.B SATS: 5

Figure 4-133

You can tag as many sites as you wish. When you are done, click the
Exit button. FAST Survey will ask you if you want to continue logging
the file. If you do, click yes, and the next time you click Log Raw
Data, you will go directly to the dialog box above. The file name will
appear in the main Post Process screen if it is being logged. If you wish
to leave the receiver logging, you can exit the setup, and the next time
you come back to post processing, it will know you are still logging a
file.

File Manager

Go to the Surv Menu, and click the Log Static Data button. You will
see a screen with 3 buttons, or an error message stating that the data
collector could not connect to the receiver. If you receive an error
message, check connections and the data card.

Click on the File Manager button to see what files are on the receiver’s
card. Through the dialog box, you see a list of files. (see Figure 4-134).

Log Static Data
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Files on Receiver:

11281520.P0C 33984 bytes
SOKL.POC 9932 bytes
11281614.P0C 33484 bytes
00463320.PDC 5624 bytes
11281709.PDC 32532 bytes
00453330.P0C 479100 bytes

11201459.PDC 52988 bytes il

00460250.PDC 56208 bytes 4
27 files
Free memory: 476160 bytes Delete |

Figure 4-134

The files are shown with their size. At the bottom of the dialog, the
free memory is shown, along with a cancel and a delete button. If you
find memory short, you can delete files using this dialog box. To
delete a file, click on the file from the list and the delete button. You
will be asked if you are sure that you want to delete the file. To exit
this dialog, click Exit.

Group Editor

Go to the Surv Menu, and click the Log Static Data button. You will
see a screen with 3 buttons, or an error message stating that the data
collector could not connect to the receiver. If you receive an error
message, check connections and the data card.

If you want to change the groups you already have on the device, click
Group Editor. It will take from 1-5 seconds to pop up a dialog with
group information. (See Figure 4-135)



Edit Group |

Group Mame: groupl

Elevation Mask: |5

Antenna Height:  0.000000 Change Anftenna |

Interval {in Seconds) |1

Satellite Minimum: ]5

|C|DSEI F-‘rEnr| |Next| Newl |EEI'U'E| Del |

Figure 4-135

If the Group Name is “NewGroup,” there are currently no groups on
the receiver. To add one, fill out the information and click the Save
button. If there are already groups, to add a new one, click New, fill
out the information, and click Save.

To see other groups, click Prev or Next.
To delete a group, click on the Del button.

To change a group, make changes, and click the Save button. If a
group name is changed, it may take slightly longer to make the change.
In order to change the antenna, click the Change Antenna button (see
Changing the Antenna).

When you are satisfied with the groups, click Close. You will be asked
if you wish to start logging data. If you click yes, you will go into the
Log Raw Data dialogs.

Post Processing (Logging Static Data) for Topcon

Go to the Surv Menu, and click the Log Static Data button. You will
see a screen with 4 buttons. (See Figure 4-136).

Log Static Data
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Topcon GPS+ Setup

File: MNone

o= File

File Manager

Figure 4-136

If you want to manage the files (to see how much memory they are
using and to delete files) on the receiver, click the File Manager
button. Use of the file manager will be covered later. If a file was open,
you can now tag sites. Otherwise, open a file by clicking the Start File
button.

The file name can be chosen from a list of existing file names, using
the suggested file name, or a file name of your choice. The antenna
height can be changed, as well as the antenna type by clicking the
Change Antenna button (see Changing the Antenna). The interval can
be selected from the list, or you can enter another one in seconds.

Start New File ok | cancel ﬂ

File Name: O Mew I M40I 184

@ Existing  [logn712d ]
Elevation Mask; 1]
Antenna Height:  0.000000 |Change Antenna
Antenna Type: Marual
Interval: |15.III saconds ﬂ I

Figure 4-137



After starting a file, you will be returned to the main screen. From here
you can leave the file recording, manage files, exit, or start tagging
sites. To tag a site, click the Tag Site button.

Tag New Site oK I Cancel E
Fres Mam on Receiver: 24102792 bytes

File: BM403188
Site Name: ]5|I:E:

antenna Type: Regant

Anterna Haight: 2.000000 |Change Antenna

Interval {in Secands) Il5

Stop Logging:

O Manually @ After |l minuites

Figure 4-138

The Tag New Site dialog shows the available space on the receiver,
and gives you the ability to enter site name, change the interval, and
change the antenna. You can choose to have FAST Survey stop
logging the site automatically after a certain number of minutes, or
stop it manually. Even if you choose to stop it automatically, you will
still be able to stop it manually. You will see a screen like the one
below when you press OK.

Recording site 'site’...

Site Duration: 00:00:03
Time Remaining: 00:00:57
Antenna Height: 2.0000 .

Anterna Type: Regant

Stop Point Logging

Figure 4-139
Log Static Data
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After you exit this screen (automatically or manually), you will be
returned to the main post processing screen. From here, you may tag
more sites, close the file, or manage your files.

When you are ready to close the file, hit the Close File button.

File Manager

Go to the Surv Menu, and click the Log Static Data button. You will
see a screen with 4 buttons.

Click on the File Manager button to see what files are on the receiver’s
card. Through the dialog box, you see a list of files.

Files on Receiver:

logi712d 1071090 bytes N
logh711a 1213230 bytes

logD703d 14072 hytes

logD703c  1B0R96 bytes

logD703h 209413 hytes

logD702a  SB308A bytes

BNADZ2044 2950 bytes

BN402014 15970 bytes -]
47 files
Fres memaory: 24128495 byte | Delete |

Figure 4-140

The files are shown with their size. At the bottom of the dialog, the
free memory is shown, along with a cancel and a delete button. If you
find memory short, you can delete files using this dialog box. To
delete a file, click on the file from the list and the delete button. You
will be asked if you are sure that you want to delete the file. To exit
this dialog, choose Exit.

Post Processing (Logging Static Data) for Leica System
500 GPS

Setting Up Post Processing as a Base

In order to do Post Processing as a base, you must start it when you
configure the base. From the Equip Menu select Configure Base, and
check the Log Static Data to PC Card checkbox.



Leica System 500 Base Se e I Cancel E
Ant Height! |B

Base Antenna |aTs02 |~]

Elv Mask: |5

[¥! Log Static Data to PC Card

Figure 4-141

Then go through the Configure Base screens the way you would
normally, until reaching a dialog asking for a job name and interval.
After entering these, the job will start recording. To end the job, just
turn off the receiver. Your next job should start up fine.

Leica System 500 Static Sijjgels I Cancel E

Job Name: D001

Interval: | 1.0 seconds m

Figure 4-142

Setting Up Post Processing as a Rover

From the Surv Menu choose Log Static Data. The data collector will
check to see that the receiver is connected and has satellites (if the
receiver doesn’t have satellites, no post processing is possible). If
successful, a menu with 4 buttons will pop up.

Log Static Data
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Leica System 500 Static Survey

Job:  MNone
Start Jab

Start Point Logging
Clo=e Job

Job files are stored on the PC Card
in the GPS Receiver,

Figure 4-143

To manage jobs, click the Job Manager button. This will be covered
later in the documentation. To start a post processing job, click the
Start Job button. Select a job name from the existing jobs, or create a
new one. To change the antenna settings, click the Change Antenna
button (the functionality of this button will be covered later).

Start New Job (8] 4 I Cancel ﬂ

JobMame: () New I

@ Existing efaLt -
Elevation Mask: ]15
Antenna Height: 0.000000 |[Change antenna

Anterna Type: ATSO1 Pole

Interval: 0.5 seconds |+

Figure 4-144

After starting a job, you will be back in the Post Processing menu.
Now, you will be able to log points, close the job, or manage jobs.

To start logging a point, click the Start Point Logging button. The
current job, the available memory, the interval, and the antenna height



(which can be changed by clicking the Change Antenna button) are
shown. Also, enter a site name, and choose whether to stop logging the
point automatically.

Tag New Site oK I Cancel E
Fres Merm on PC Card: 1992 kBytes

loh: fileoool
Site Name: ]5|I:E:

Antenna Type: ATS01 Pole

Anterna Haight: 0.000000 | Change Antenna |

Interval: 0.5000 seconds
Stop Logging:

@ Manually O After |—?J minuites

Figure 4-145

You will enter this screen. This screen shows some information about
the point being logged. It can be exited without stopping the point.

Recording site 'site’. ..

Site Duration: 00:00:07

Antenna Height: 0.0000 ft,

Antenna Type: ATS01 Pole

Stop Foint Logging Exit - Continue Logging

Figure 4-146

After exiting the screen, you will come back to the menu. You can
choose to end the job, log more points, or just leave it running while
you do other things. To end the job, click the Close Job button.
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File Manager
Go to the Surv Menu, and click the Log Static Data button. You will
see a screen with 4 buttons.

Click on the File Manager button to see what files are on the receiver’s
card. Through the dialog box, you see a list of files.

Jobs on Receiver:

11051014 11/05/01 08:13:16 |]
11051017 11/05/01 08:15:54

11051059 11/05,/01 08:58:08

11051133 11/05/01 09:32:248

11051210 11/05/01 10:08:54

_ 09/14/01 13:04:20

Ihgr-tc_r 09/13,/01 15:18:16

m20020318_1 03/18/02 15:06:20 i

11 jobs | FormatCard |

Fres memaory: 7556 kBytes | Delete |

Figure 4-147

The files are shown with their size. At the bottom of the dialog, the
free memory is shown, along with a cancel and a delete button. If you
find memory short, you can delete files using this dialog box. To
delete a file, click on the file from the list and the Delete button. Also,
you can format the card with the Format Card button. This will destroy
all the data on the card! Make sure you don’t need any of the data on
the card before formatting it. You will be asked if you are sure that you
want to delete the file. To exit this dialog, choose Exit.

Changing the Antenna for Post Processing

Clicking on “Change Antenna” from various FAST Survey Post
Processing dialogs leads you to this dialog. Here, if the antenna height
needs to be changes, choose either Vertical Height or Slant Height.



Antenna Height: oK I Cancel H
@) vertical Height |5.25 ft.
() Slant Height |_.|_:-_u___l ft.

B adils I-,rr'n'."l Load From List |

Antenna Type: Manual

Figure 4-148

For Vertical Height, click on the radio button for Vertical Height, enter
a height, and choose OK.

o ] el |
@ vertical Height |5.:25 ft.
OslantHeight  [fooooo | f,

R.adius Iﬁ Load From List |

Anterna Type:! Manual

Figure 4-149
For Slant Height, click on the radio button for Slant Height and enter
the slant height. Then, click on Load From List. Choose the antenna
and click OK. The radius should be filled in for the antenna. If your
antenna is not listed, choose Manual, click OK, and enter the radius in
the edit box on the main Antenna Height dialog.

When you are done, click OK. The program will calculate an antenna
height if you chose slant height. Antenna height is displayed in the
original dialog.
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Post  Processing (Logging Static Data) for
Thales/Ashtech in FAST Survey

There are two methods to log static data with a Thales/Ashtech
receiver. The first is from the Log Static Data button under the SURV
tab of the main menu. The second is using Configure Rover and
Configure Base, as described below.

Logging Static Data from the SURV Menu

Go to the SURV Menu, and click the Log Static Data button. The
result is a dialog with 6 buttons, as shown in Figure 4-150, or an error
message stating that the data collector could not connect to the
receiver. If there is an error message, check connections and the data
card. From here one can start a file, leave the file recording (exit),
manage files, pause recording (stop processing), resume recording
(start processing), or start tagging sites. To manage files, see below. If
a file is open, but paused, one can resume it.

Ashtech/Thales Setup

File:  MNome
Start File Close Fike
Start Processing Stop Processing
[ag Mew Site File Manager

Figure 4-150

If a file was open, one can now tag sites. Otherwise, open a file by
clicking the Start File button. The receiver, based on the names of the
last site in the file, chooses the file name. The antenna height can be
changed, as well as the antenna type by clicking the Change Antenna
button (see Changing the Antenna). The interval can be selected from
the list, or one can be entered in seconds in the edit field as shown in
Figure 4-151.



Slart New File oK I Cancel I

Elevation Mask: |1|:|

Antenna Height: 5.000000 |Change Antenna

Interval: |15.EI seconds ;l |

Figure 4-151

After starting a file, the software returns to the main screen (Figure 4-
150). From here one can leave the file recording (exit), manage files,
or start tagging sites. To tag a site, click the Tag Site button.

Free Mem on PC Card: 27493 kiytes

Site Mame:  |gITE Site At Fn-;E CURE
Antenna Height: 13,0000 ft. | Change Antenna |

Interval (in Seconds) |15

Stop Logging:

i Manually @8 Afer |1|:| minutes

Figure 4-152

The Tag New Site dialog (Figure 4-152) shows the available space on
the receiver, and gives one the ability to enter site name (which must
be 4 characters), site attribute, change the interval, and change the
antenna height. One can choose to have FAST Survey stop logging the
site automatically after a certain number of minutes, or stop it
manually. Even if automatic is chosen, one will still be able to stop it
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manually. Press OK, and the program will show a screen similar to the
one in Figure 4-153.

Recording site ‘SITE'. .
Site Duration: 00:00:01

Time Remaining. 00:00.5%
Antenna Height; 0.0000 ft,

Antenna Type: Geoditic 1T

| MonitorSatellite View |

Stop Point Logging | | Exit - Continue Logging
—_—————————————

Figure 4-153

This screen can be exited automatically, by clicking the Stop Point
Logging button, or by clicking the Exit-Continue Logging button
(which leaves the site running but exits the dialog), returning to the
main post processing screen. From here one may exit, tag more sites,
manage files, or close the file by clicking the Close File button.

Start Processing/Stop Processing

These buttons pause and resume recording to the file. If the file is
recording, Stop Processing will pause the recording. If the file is not
recording, Start Processing will resume the file. When the file first
starts, it is recording.

File Manger

Go to the SURV Menu, and click the Log Static Data button. There is
a screen with 6 buttons (Figure 4-150), or an error message stating that
the data collector could not connect to the receiver. If there is an error
message, check connections and the data card.

Click on the File Manager button to see what files are on the receiver’s
card. The next screen (Figure 4-154) contains a list of files and buttons
to delete files or format the data card. The files are shown with their
size. At the bottom of the dialog, the free memory is shown, along with
a format and a delete button. If memory is short, delete files using this
dialog, or format the card. To exit this dialog, click Exit.



Files on Receiver:

2222 4392 kBytes  3/23/2003 16:42 GMT
18 kBytes  3/26/2003 15:20 GMT
2S5 kBytes  3/26/2003 20:41 GMT
SITE 4 kBytes  3/26/2003 20:43 GMT

4 files Format Card |
Free memory: 27489 kBytes Delete |

Figure 4-154

To delete a file, click on a file, then on Delete to delete a file. You will
be asked if you are sure that you want to delete the file.

Click on Format Card to format the data card. This will erase all the
files you have on the card, so be careful.

Thales/Ashtech File Types & Logging Static for RTK
Points

The Thales/Ashtech receivers log data into various files on the receiver
during Log Static Data. These files are all contained in a U-file, which
is what the File Manager will list from the PC Card. When these files
are decompressed on the computer intended to do post processing
(using the Ashtech Download program), they are split into the
following files: an almanac file, a B-file (raw data), a D-file
(description and antenna information), an E-file (ephemeris data), and
an S-file (session information). D-files are created automatically from
the antenna and site information.

FAST Survey creates O-files automatically on the data collector from
receiver information. The O-file is named the same as the coordinate
file name, with an .obn extension, and placed in the data directory.
This file is needed for GNSS Studio, as it contains vector information.
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However, this information can only be added if the point stored has a
GPS fixed position.

To store an RTK point into the O-file, go into Store Points with the
GPS position fixed. Enter information for point (site id), description
(site attribute), and antenna height, and click the A button to store an
OBEN average. For every reading taken by GPS Average, an OBEN
measurement will be taken to be averaged into the final measurement.
The final measurement is stored in the crd file and the o file on the data
collector, as well as the static data files on the receiver.

STORE PNTS I MENUY

BN Fixed T

Logging post proc. site...

@ll pt JPOINTZ | Desc HT:|13

@ h,2955030.45 Ei¥34301.672 £:24.9967
HRMS:0.062 WRMS:0.052 FIXED

Figure 4-155

Remember, the file must be recording in order to log static data from
Store Points. If a point is stored, and no site is logged, to log one, go to
the Log Static Data Menu, select Start Processing, and return to Store
Points. It is now possible to log a point from Store Points.

Note: In one reported instance, a damaged “PC card”
caused the equipment to display a “Card Full” message.
Use the File Manager within Log Static Data to review data
on the PCMCIA card in the receiver and use File Manager
to re-format the PCMCIA card on the receiver if the card
appears to be causing errors. Remove any useful
information from the PC card before re-formatting, or
install a new PC card.
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Resection

Function

This command allows you to calculate coordinates of an unknown
point given the angles and distance from up to 10 distinct reference
points. You can flip the scope and turn face 2, to the same point
number within resection. If you do, then the 10 potential shots (5 F1, 5
F2) equate to 5 distinct reference points maximum. Doing Face 2 in
Resection is a process independent from configuring for F1/F2 in
Configure Reading. The key is simply to plunge the scope and use the
same point number for the second reading. The elevation is calculated
as an option, in addition to the northing and easting coordinates. After
entering the routine, the first screen appears as follows:

g
Press Enter to Shoot Shot #1
Pant [z ] [Vl ignore Elevation
Desc: pl
M 133414.3692

E: 397075,3338
£:2.287

Inst Hgt: Il.B m Target Hgt: |1.4 m

Figure 4-156

The points can also be selected from the point list or directly from the
map screen by pressing either the list or map icons. You are also
prompted for the Instrument Height and a target height. Press Read
when you are ready to take a measurement. The results screen is
shown below:

Resection
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Reading Results Qar'u:ell [ I

= Angle Right: 33575114

= Zenith Angle: 61°43'17"

Slope Distance:  3-95930

Target Height: ||

Figure 4-157

The angle right, zenith angle and slope distance are recorded.

Repeat this process for all measurements of the resection. The
prompting for the second shot appears as follows:

Tl ow |

Press Enter to Shoot Shot #2
Point |13 E ["] Ignore Elevation

Desc: p2
M: 133407.0151
E: 397079,1754
i 2.427

Inst Hgt: |1.8 m Target Hot: |1.4 ]

Figure 4-158

In the Store this Point? dialog box shown in Figure 4-159, you are
prompted for the point number and description of the calculated point.
Anytime after the second resection point is shot, “Calculate” in the
upper part of the screen will “unghost” and you can calculate the
occupied station (setup) point. With 3 or more resection points,
residuals are presented showing the accuracy of the calculation.

Surv Menu

332



Store this Point? [ I Cancel I

Morthing: Angle Res: 0.1
133410.9009 Dist Res: 0.002
Easting: 397075.8940  Elev Res: 0.002
Elevation: 0.001 StdDey: 0.004

Point Murnber |15

Description:

Figure 4-159

Since there is redundant data, the final calculated coordinate differs
slightly from the individual measurements. The command reports the
calculated coordinate values northing, easting, and elevation and the
difference between the calculated coordinate and the individual
solutions as the residuals, which indicate the quality of the data. High
residuals suggest a problem with the input data. When your press OK
from the Store this Point? screen, you will be setup on the calculated
point backsighting the first point shot in the resection.

Set Collection

Function

The Set Collection routine allows you to collect and average sets of
angles to multiple foresights.

Setup

The opening dialog is the standard setup dialog shown below that
allows the user to specify the instrument and backsight information.
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Set Collection Cancel

lRemute Benchmarkl

Occupy Point; llli E
Instr, Height: a ft

Backsight Point: 2 E
Backsight M Azi: li

Target Height: lui ft

Confirm NEZ| Configure | Mext

Figure 4-160

m Confirm NEZ: This button allows you to quickly verify the
instrument and backsight coordinate values.

m Configure: This button displays the dialog shown below and allows
the user to specify options available for the way the angle sets are to
be collected.

Set Collection Configuration Ok | Cancel ‘

Murmber of Sets: 1
Hum Dist Rdgs: 1

Obs Order: Robotic Set -

[~ Angle Only in Reverse Face
=
=

Figure 4-161

O Number of Sets: This input box allows you to definte the
number of angle sets that are to be collected to each point. An
angle set is defined as a direct and revers reading to the
backsight and the foresight (i.e. BD-FD/FR-BR). If multiple

Surv Menu
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foresights are defined, only a single backsight direct and
backsight reverse set of readings will be collected for all
foresight points.

O Num Dist Rdgs: This input box allows the user to specify the
number of distance measurements that are to be taken during
each sighting.

O Obs Order: This drop list allows the user to specify the order
the angles are to be completed. The definition for the
abbreviations are Backsight Direct (BD), Backsight Reverse
(BR), Foresight Direct (FD) and Foresight Reverse (FR). Since
the backsight dialog is the first reading in all cases, only the
following options are available:

v Robotic Set: Only available for motorized, auto
targeting instruments. This option will turn all reverse
sightings without any assistance from the user. The
order will be the same as BD-FD/FR-BR.
BD-FD/FR-BR
BD-BR/FD-FR
BD-FD/BR-FR
BD-BR/FR-FD
O Angle Only in Reverse Face: This toggle in intended for use

with non-coaxial instruments. Only direct face readings will be
measured and all reverse face readings will be for angles only.

O Auto-Turn: This toggle will allow the motorized instrument to
automatically advance to the next position if it was previously
measured. The software will pause at the next location and wait
for the user to initiate the reading.

O Review Individual Reading Data: This toggle will pause the
software after every reading and display the measured data.

ANANENRN

m Backsight: This button is required to initiate the first reading and
backsight orientation for the set collection process. The following
dialog will be displayed. The user must measure either an angle
only or an angle and distance to the backsight in order to proceed
with the OK button. It is recommended that the Set Angle or Set
Angle and Read buttons be used to record the initial backsight
reading.

Set Collection
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Take BS ‘ Back | Cancel |

Set o Zero j| Turn o BS

SetLp I Results l

OC Paint: 1 BS Foint: 2
BS AZL 64°43'58"  BS Bearing: ME4°43'S8"E
Inst Hgt: 5,130 TargetHgt: 4.700

Set Angle Check Angle Check |

Set Angle and Read |

Figure 4-162

Define Foresight Points

After the backsight dialog is accepted, the next step in the process is to
enter in the point ID’s for all of the foresight points that you intend to
sight. The dialog shown below is intended to receive preOdefined point
ID’s beginning in the top left input box then work your way down to
the bottom of the left column, then start at the top of the right column
and work down to the end.

i

Set Collection Point Order 0] 4 Cancel ‘

T
I

Figure 4-163



Take Readings

Once the foresight points have been specified, the next dialog will be
determined by the set order. If the next reading was to be FD since the
BD was already recorded, then the dialog will prompt as shown below.
Pay attention to the prompts in these dialogs as they inform you as to
which point and which face is expected based on your configured set
order. Press the enter button or select the OK button to record the
reading.

Set Collection (04 | Cancel |

Station: 1 Backsight: 2

Turn to Foresight. Direct Set #1

Press Enter to Read Point 3

Target Hgt: 6.5|

Figure 4-164

Completed Set

At the end of the set collection process is the dialog displayed below.
This will be presented after all of the reciprocal calculation and store
point dialogs have been dismissed.

Set Collection
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Set Collection Close

STH: 1
MNurnber of Sets: 1

Change Station

Collect Maore Sets

Review Direct-Reverse Report

Figure 4-165

m Change Station: This button will take the user to the instrument

setup dialog and advance the point numbers so that the originally
occupied point is the backsight and the last foresight point is now
the occupied point.

Collect More Sets: This button will take the user to the backsight
dialog and maintain all of the previous setup information.

Review Direct-Reverse Report: This button will allow the user to
select the occupied point ID from a list of points that were used
with set collection. The software will then generate a report of all of
the sets measure from the specified occupation point as shown in
the graphics below.



Set Review (04 | Cloze |

Enter Station to Review: |1

1

Figure 4-166

In Figure 4-166, select a point number and tap OK to view the report.
The report is shown in Figure 4-167.

Review File Close

File: CASurvCEDemohSurvStariscadrpriemp. tmp |
Station to Review: 1

Chservations
Type Setup FSight Horzangle Distance Vertical.

BD 1 2 0.0000 0.0000 84,1336
FOr 1 =] a0,0000 100,0000 20,0000
FR 1 9 2700000 1000000 Z270.0000
BR 1 2 130,0000 1000000 Z270.0000
Means jhd
£ | >
Figure 4-167
Set Review
Function

See the Completed Set section under Set Collection.

Set Review
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COGO Menu

This chapter describes the commands found
in the COGO menu.

J0OB:roer

G mAPY

[ File IEquipI Sury

6 Station Store
2 Inverse F Transformation
3 Areas 8 Calculator
4 Intersections 9 Process Raw File
3 Point Projection 0 Point in Direction
Figure 5-1

Keyboard Input

Function

This feature allows you to manually enter or edit coordinates in the
current job file or the current control file. Figure 5-2 shows the Enter
and Edit Coordinates dialog box. The option to specify the control file
only appears if Use Control File is clicked on, and a named control file

COGO Menu
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exists, in Job Settings. There are fields for Point Number, Northing,
Easting, Elevation and Description. If adding a point to an existing
job, FAST Survey displays a point number one greater than the highest
in the file. If starting with a new job, the point number will default to
1. The Previous and Next buttons move up and back throught the
coordinate file, skipping points with zero coordinates. Store writes the
entered data to the file and advances the display to the next point. The
Next button will not store the current data to the file. The Delete
button allows the user to delete a point or range of points from the file.

Enter and Edit Coordinates
Type CRD: Nurmeric
Source: @10 [0 contral

Paoint Number: 151

Morthing: ISlEID.ES m
Easting: |492El.36 m
Elevation: IlEIS.SEu m

Description: Iip

Prev || Mext |

1 Delsts |

Figure 5-2

If you are editing an existing point number as shown in Figure 5-2,
when you press Store, FAST Survey will warn you that this point
number has already been used. You then have a choice to Overwrite
this point number or Use a New Number.

Keyboard Input
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Point Protect

Point number 2 already used!

Mews Point Murmber ! |ﬂ|

Cwerwrite Ise Mew: Mumber

Figure 5-3

If you want to create a duplicate point, simply change the point number
and press enter. You can also edit one or more attributes of a point and
then change the point number to do this. For example, consider point
number 2 shown in Figure 5-4.

Enter and Edit Coordinates
Type CRD: Alphanumeric

Paint Mumber : |2—

Morthing: IW m
Easting: IW m
Elevation: IW m

Description: Iirl:ln ain

Erev| Mext || Store || Delete

Figure 5-4

If you want a duplicate point with a different elevation, click in the
elevation field and change it. We will change this one to 880.00. Then
without pressing enter, click in the point number field and change it to
2A. Now when you press Store, point 2A is saved using the northing
and easting of point 2 and the new elevation. See Figure 5-5.



Enter and Edit Coordinates
Type CRD: Alphanumeric

Point Murmber: IEA—

Morthing: IW m
Easting: IW m
Elevation: W m

Description: Iirl:ln ain
Pres || Next || Store || Delete
Figure 5-5

Note: As shown in this example, alphanumeric characters
are acceptable for numbering points.

Inverse

Function

This command reports the bearing and horizontal distance between any
two user specified points that are contained within the current job. If
Units, within Job Settings, is set to Angle: Azimuth, then Inverse will
display azimuths instead of bearings. You can override the display
settings from within Job Settings by choosing between Bearing, North
Azimuth and South Azimuth at the bottom right of the Inverse screen.
There is a “2D” and “3D” mode for inverse, set at the top of the screen.
In 2D mode, the program displays only the bearing and distance
between the 2 points. As many as four inverses can be viewed at once,
as shown below. In 3D mode, the report also displays the slope
distance, elevation difference, slope in percent and slope as a ratio,
between each point. The Northing, Easting, Elevation and description
of the specified points are also shown. Start the command, enter the
first point number at the bottom (you may also select from a point list
or select from the map screen). Press Enter, and then enter the second
point.

Inverse
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Point Inverse @ 20 EBD - Close I

Ptl: S000.4605 5000.1947 98,0785 gr
Bearing: N22°55'06"E 10,0000

Pt2: S009.6711 5004.0289 92.0443 ip
Bearing: N22°35'06"E 10,0001

Pt3: 5018.8818 50079831 98,0222 fl

Bearing: S67°04'54"E 20,0000

P53: 5011.0934 5026.4043 98,0443 fl

Bearing: S22°35'0a6" 10,0000 —

Ptd: 50018828 S022.5101 98,0443 f] Iﬂzl

Mext Point: |ﬂ| E Display: IE-earing :l
Figure 5-6

Point Inverse (O 20 EHD - Close I

Pt170: 39875404 4459.4354 16,1322 d|
Bearing: 539°32'17" HDist: 89,2447
SDist: 89,2483 EDiff: 0,796

Slope: 0.69% 112,10:1

Pt171: 3919.0148 44026229 16.9283 d
Bearing: S80°25'42" HDist: 231.5332
SDist: 231.5388  EDIiff: -1.611

Slope: -0.70% -143.74:1 —
PE174: 3880.5153 4174,3130 15,3175 fl IIIE

Mext Point: I E Display: IBearing :l

Figure 5-7

If a control file is specified in Job Settings, then when you Inverse, you
can choose the “List” icon at the bottom center of the screen and then
select points from the control file. In this way, you can inverse
between points in your current file and your control file as needed.

If under Job Settings, Units tab, the Angle Unit is set to Grads/Gons,
then the Inverse command will default to the 400 circle and will
display North azimuths. Here is an example:
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Point Inverse () 2D ESD - Close I

Ptl: 10000.0000 100000000 100.0000 Base
Aziy 3879189 HDist: 100.0000
SDist: 100.0300  EDiff: 2,450

Slope: 2.45% 40.82:1
Pi2: 100982048 9981,1367 102.4500 pkl
AzZi 16,6667 HDist: 100.0000

SDist: 100.1219  EDiff: -4.940
Slope: -4.94% -20.24:1 -
Pt3: 10194.7974 10007.0186 97,5100 GR. EIIE'

Kl
Mext Point: |E| E Display: INDrﬂﬁ :l

Areas

Function

This command calculates the area of a closed figure that is defined
internally by user entered point numbers contained within the current
job or by a polyline picked from the screen.

Area Calculation ok I Cancel I

Starting Point or Range: | Select polyline |

j1=il =l

{Leave Blank to End)

139,140,141 ,152

Figure 5-8
You may specify individual point numbers or type in a range of point
numbers to define the area. Notice the example of using individual
point numbers. This could also be entered as 139-141,152,151. This
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will calculate the area from point 139 to 140 to 141 to 152 to 151 back
to 139. Leave the field blank to end your input. Figure 5-9 shows that
the area is reported at the bottom of the map screen. A temporary
polyline is also drawn between the points. Results are reported in
square feet and acres when units are set to feet, and square meters
when units are set to metric.

AREA VIEW o AMENU)»

@ Area = 24883.73445M |

Figure 5-9

If the polyline is used to solve the area, the program will bring up the
Map screen after you pick a polyline. It will highlight as shown in
Figure 5-10
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MAP VIEW 17oodt [
8 . .

3

2]I212)2)] 2

@B

Select polyline or press Esc to cancel...

I

Figure 5-10

When you are certain you have selected the desired polyline, press OK,
and the graphic screen (shown below) presents the area (here, 96.1279
acres). Since the point-defined area is a straight point inverse, the
advantage of the pick polyline approach is that the polyline may
contain arcs.

AREA VIEW I} JIMENU»

Rl

@ area = 4187332,08375F, 95,1279 acres |

Figure 5-11

At the end of each Area calculation, you are asked if you would like to
“Write result to raw file?”” This will write a line in the raw file such as:
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“Calculate area of polyline: Area = 4187332.0837 SF, 96.1279 acres”
and for point-defined figures in metric, you would obtain:

“Calculate area of polyline 139, 140, 141, 142, 152, 151, 139: Area =
24883.7344 SM”

Intersections

Function

This command allows for the calculation and storing of points based
upon standard surveying practices of Bearing-Bearing, Bearing-
Distance, or Distance-Distance Intersection calculations. Data can be
entered manually, or defined by selecting points from a point list or
selecting points from the screen. The kind of intersection calculation
to be performed determines the number of possible solutions. With a
Bearing-Bearing calculation, there will be only one possible solution.
Bearing-Distance, and Distance-Distance calculations will have two
possible solutions prompting the user to pick the desired solution.
Note that in intersection calculations of Bearing-Distance and
Distance-Distance there may be no solution for the input data. In these
cases, FAST Survey will display the message, "No Valid Solution".

T
=

Usze Points |I
|185.55 ft

Paint 1 |39

Azirnuth from P 1: I
H. Dist from Pt 1:

Point 2 [70 =]
Azirmuth from Pt 2: I Use Points |
H. Dist from Pt 2: 220 ft
Clear All | | Solve |
Figure 5-12

From the COGO Menu select Intersections. Using the dialog shown
above, fill out the appropriate data fields to perform the desired
calculation. The Enter key moves forward through the edit boxes. The
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current Angle setting in Job Settings, Units, dictates whether angles are
prompted as azimuth as shown in Figure 5-5 or bearings as shown in
Figure 5-8

Bearing-Bearing

This method locates a point at the intersection of two lines. Select
Point 1 by entering directly the desired point number, or pressing the
point list icon and selecting the desired point. Pressing the map icon
will allow for selection of the desired point directly from the screen.
Note that when picking from the screen, if the desired point cannot be
determined from the picked point on the screen, a listing of the nearest
points to the picked location will appear allowing for verification of
the desired point. If the list appears, select the desired point from the
list by clicking on it.

Define the bearing from point 1 by typing in the bearing, or by
selecting Use Points, and defining the bearing by specifying two point
numbers or select the map icon and selecting two points from the
screen. Repeat the above procedures for selecting point 2 and defining
the azimuth from point 2. Bearings can be entered in 3 forms:

e SE40.5945 becomes S40d59°45”E
e S40.5945E becomes S40d59°45”E
e 240.5945 becomes S40d59°45”E

Once data entry is complete, press solve button. The calculated point
will appear on the screen with the input data detailed at the bottom of
the screen. Store, Modify (review and revise) and RESULTS Options
are located on the right side of the Map screen. Press S to store the
calculated point, press M to verify/revise calculation input data, or
RESULTS to review the calculation results. The results screen will
display the coordinates of the base points, the inverse bearing and
distance from the base points to the calculated INT1 point (and INT2
for distance intersections) and the coordinate data for the calculated
points. Note that calculated points are labeled as Intl and Int2 until the
points are stored. These Option Buttons are present on all Map screens
displayed while in the Intersections routine. Once store is selected or
the enter key pressed the stored point will inherit the specified point
number, description and optionally the elevation displayed at the
bottom of the screen. There can be only one solution for a bearing-
bearing intersection. Figure 5-13 shows the two original points. Figure
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5-14 shows the intersection dialog with values filled in and Figure 5-15
shows the results after pressing the Solve button.

MAP VIEW il IMENU)

() 139
:l 126,10 140

-125.80

oy L

| [

‘@2 | Cmd;
Figure 5-13

.
Paint 1: [139 =]

Bearing from Pt 1 |54D‘:‘59'45"E Use Points "
H. Dist from Pt 1: I
|14D §| E|

Point 2

Bearing from Pt 2: ISED‘:‘DI'H"W Use Points "
H. Dist from Pt 2: I

Clear All | | Solve |

Figure 5-14

All Intersect routines handle the 400 circle, if configured to grads/gons
within Job Settings, Units. Shown below is the intersection of a 100
gons (due East) azimuth from point 151 and a 50 gons (northeast)
azimuth from point 3.
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IMTERSECT I NMVIENU)»

gl L 4BDft Iﬁl

SIINSHA

F‘t:|153 Desc: Ely:|102.7
@ From 151 at 100,0000 Frarm 3 &t 50,0000

Figure 5-15

Bearing-Distance

This example uses the same two base points as shown in Figure 5-13.
In Figure 5-16, select Point 1 by entering directly the desired point
number or press the point list icon and select the point by clicking on
the desired point. Pressing the map icon will allow selection of the
desired point directly from the screen. Define the Bearing from point 1
by typing in the bearing, or by selecting Use Points, and defining the
bearing by specifying two point numbers or select the map icon and
select two points from the screen. Select Point 2 using the same
methods as Point 1. Enter the known horizontal distance from the
selected point 2.
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i =
Poirt 1: [139 =]

Bearing from Pt 1: |558°34'D4"E Use Points |I
H. Dist from Pt 1: I

Paint 2: [140 =]
Bearing from Pt 2: l s Paints ||
H. Dist from Pt 2: I?l.QB

Clear all | | Solve |

Figure 5-16

Press enter or tap the solve button and the map screen will display
showing a circle radiating from the selected distance base point, and a
line defined by the bearing is extended to intersect the circle at the two
possible calculated solutions. See Figure 5-17. Pressing enter will
display the prompt "Pick a Solution". Select desired calculated
solution. To select the point simply pick it from the screen. Picking
near the desired solution is sufficient. The program will select the
nearest solution position. Pressing enter again will accept the the
second possible solution for the intersection. To accept only one of the
possible two solutions, select the desired point and then press the menu
button at the top left of the screen. If there was no solution for the
input data, FAST Survey will display "No Valid Solution". Pressing
OK will display the map screen showing the circle radiating from the
distance base point and the line defined by the bearing input. The map
screen displays the options of S (Store), M (Modify) and Results. Press
M to do a new calculation. If there is no valid solution, pressing the
results button will display only the base point coordinates.



INTERSECT i AMENU)

141
12T

120
-127.40

F‘t|151 Desc I EIV:IEI
@ From 139 at 552°16'27"E From 140 at 71.0

Figure 5-17

SIINSHA

Distance-Distance

This example uses the same two base points as shown in Figure 5-13.
In Figure 5-18, select point 1 by entering directly the desired point
number or press the point list icon and select the point by clicking on
the desired point. Pressing the map icon will allow for selection of the
desired point directly from the screen. Enter the known horizontal
distance from point 1. Select Point 2 using the same methods as Point
1. Enter the known horizontal distance from the selected point 2.

.
=
Use Points ||

[139
|
51,02

=
Bearing from PL 2: I Llse Points ||
H. Dist from Pt 2: ISEI.EI?

Clear all | | Solve |

Poirt 1:

Bearing from Pt 1:
H. Dist from Pt 1:

Point 2:

Figure 5-18
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Press enter or tap the solve button and the map screen will display
showing circles radiating from the first and second selected base
points. See Figure 5-19. Lines leading from both base points to the two
possible intersections of the circles are also shown. Pressing enter will
display the prompt "Pick a Solution". Select desired calculated
solution. To select the point simply pick it from the screen. Picking
near the desired solution is sufficient. The program will select the
nearest solution position. Pressing Enter again will accept the second
possible solution for the intersection. To accept only one of the
possible two solutions, select the desired point and then press the menu
button at the top left of the screen. If there was no solution for the
input data, FAST Survey will display "No Valid Solution". Pressing
OK will display the map screen showing the circle radiating from the
distance base point and the line defined by the bearing input. On the
map screen display the options of S (Store), M (Modify) and Results
are present. The M option can be used to revise the existing data or
enter new data for the intersection calculations. If there is no valid
solution, pressing the results button will display only the base point
coordinates.

INTERSECT ralul  IIVIENU)

P 121
F‘t|151 Descl Elv:|0

From 139 at 61.0200m From 140 at 58.070

SIINSHA

Figure 5-19

All Intersect routines create SP records in the raw file, storing the
calculated coordinates for each new point. This SP record is identical
to records created by Keyboard Input, for example.



Point Projection

Function

This command allows you to calculate the station and offset of any
entered or surveyed point relative to a known centerline or baseline.
You can then calculate the the “Intersect”, or the projection of that
offset point on the baseline. This baseline “intersect” or perpendicular
projection point can be staked out and stored. The application of the
routine is shown in Figure 5-20:

&4
02951

Existing Point Number 12 FP

N: 5286,362
Entered Coordinates £ 4500.447

Field Survey Shot

\\% Caolculated by

50’8'.'3/4/ Setting Intersect
etup™~ . Line Option
2 -~ \
BS Baseline ar
39 ;
51132 Centerline
FP
Figure 5-20

The coordinates to project from are entered one of 3 ways:
e By Point Number
e By Entering the Coordinates Values
e By Taking a GPS or Total Station Reading

The Station and Offset of the point is then calculated, and the Intersect
button (see Figure Figure 5-20) will calculate the projected
perpendicular offset.  This Intersect can be staked out. Point
Projection can be used, crudely, to set line, where you sight a manual
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total station in a gap in a tree line or row of bushes, and note the station
and offset. However, since the offset is perpendicular, the “out” or
“in” distance to the desired line will not be along the line of sight, as
shown above.

Procedure: You must first define the baseline as shown in Figure 5-
21. You can designate the baseline by picking two points on a line or
by choosing a predefined centerline file (.cl file).

Point Projection (4 I Cancel I

Define Baseline by...

() Centerline File

Figure 5-21

Choosing Two Points, you must define the line in the Point Projection
dialog box as shown in Figure 5-22

T
First Paoint: |3 E
Second Point: |151 E

Azirmuth: Method
[p16047'12" @ 2 Point

Azimuth
Slope(%): |1.?3 Ox
Start Sta IMI End: 367.315

Figure 5-22

With the 2 Point method you simply enter two point numbers, or
choose them from the point list or MAP. The azimuth and slope
between them is calculated, along with the ending station, based on the
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entered start station. With the Azimuth method you define the line by
entering a first point and then entering an azimuth and slope.

You can confirm the coordinate values of the points by choosing
Confirm NEZ.

When the line is defined, choose Continue. You must now define, or
designate the point that is offset from the line in the Point Definition
dialog box as shown in Figure 5-23.

Point Projection
Paoint Mo 104 E

Marthing: 3121272.515

Easting: 302452.8741

Elevation: 126.4

i

Station: 0+215,137 Offset: L6350

‘ Bead || Store | lnbersectl
Figure 5-23

You can enter a point number, select one from the list, or select one
from the map. You can also enter coordinates to define a new point, or
read values for a new point. As soon as enough information is entered,
the Station/Offset is displayed or the message OFF CENTERLINE is
displayed to let you know that a station/offset cannot be computed for
the coordinates entered.

m Read: This command will read the instrument to gather coordinates
for point projection.

m Store: Store after Read stores the offset coordinate. Store after
Intersect is selected stores the coordinates for the intersect point on
the centerline (perpendicular from the offset point). Store after
entering coordinates or a point number for the offset point, without
selecting Intersect, would simply store the offset point coordinates
again as a new point number. Store is most often used to save the
calculated intersect points to the coordinate file. Pressing Store will
save an SP (store point) record in the raw file and a note record will
indicate tha the point was calculated within Point Projection.
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m StakeOut: This command will allow you to stakeout the displayed
coordinates (typically used to stakeout the intersect points).

m Intersect: This command will project the coordinates entered
perpendicular, back to the centerline and enter these new
coordinates into the Point Projection dialog box. From there you
can store or stakeout the intersect points.

PROJECTION Il [|MENU)»

@lTurn to AR: 30,2722 60 ft

A
S,

@Pt:llSS Desc:| HT:[1.5

R L HO:
Q D=0:198.864 £:103.692 L0000

Turn to AR: 30.2722
ER [Move Out 72.207

Elllol|IS B

Figure 5-24

This stakeout screen represents a metric, grads/gons display (400
circle). The target point is 198.864 meters along the baseline, 30.2722
gons angle right from the backsight point 1, a distance of 72.207
meters from the instrument. Point 1 itself was also the offset point
used in this example.

During stakeout, you will obtain the standard stakeout screen, where
option M returns to the previous coordinate screen in Figure 5-24 with
the same data shown, and option N returns to the same previous screen
with the data cleared, ready for entry of the next offset point.

Station Store

Function

Station Store is a pure calculation routine that will create point
numbers based on a station and offset from an alignment. The
alignment may be defined as a centerline, a 3-point arc, an arc defined



by a PC, Radius and PT, a sequence of points or even a picked
polyline. The user may also assign an elevation to the calculated point.
Station Store is often used to enter elevations of culverts, for example,
where inlets and outlets are located at distinct stations, offsets and
elevations. Then the 2 calculated points at the inlet and outlet can be
used within Stakeout Line to stake any point along the culvert, with the
cut/fill calculated. Although the command Stake Centerline, found
within Stakeout Line/Arc, will directly stakeout a particular station and
offset to a centerline, some users prefer to pre-calculate the station and
offset and assign a point number, then stake by point number. Station
Store permits this pre-calculation of point numbers at any station and
offset.

The very first screen within Station Store offers several methods of
defining an alignment. The routine defaults to the most automatic of
the methods—use of a pre-defined centerline file. To review,
centerline files can be made by use of the command Input-Edit
Centerline File (item 1 within the Road menu). Alternately,
centerlines can be uploaded to the FAST Survey program from a PC in
forms including LandXML, SDR, TDS, ASCI LDD, TM
(Terramodel) and Carlson/AutoDesk Field Survey. Unless the file
format is Carlson/AutoDesk Field Survey, the command Centerline
Conversion within Road Utilities should be used to convert the
“foreign” centerline format to the “.cl” form used by FAST Survey.

You can follow along by loading the file demo.cl within the command
Station Store. Then, on the data entry screen, enter a station of 101.25,
offset of -35.5, and elevation of 996.04, as shown below (any unused
point number will do). See Figure 5-25.
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Station Store

Starting Sta: 0+00,000, Ending Sta: 3+08.061

Station: 101.25
Offset; -35.5
Elevation: 095,04

[a] Store |

Description: 1+01.250 L33.500

il

Paint Mumber

Figure 5-25

Pressing Enter will move through the dialog and store the point,
leaving the screen up for more entries, while defaulting to the previous
data and the next point number. The description is fixed as the station
and offset, but could be edited using the command Keyboard Input.
You could continue by entering a right-side station and offset, such as
station 117.25, offset 29.71, elevation 1003.67 for point number 7.
Then the 2 calculated points might define a “skewed” culvert, ready
for stakeout using the command Stakeout Line/Arc. You could also
choose to stakeout the endpoints of the culvert by point number using
the command Stakeout Points. Figure 5-26 shows the resulting plan
view, as seen in the Map view. You can view the demo.cl by doing the
command CL2P at the “command” line in the Map view. It is also
found under the “Tools” pulldown in the Map view.

The line representing the culvert is drawn by the command 2DP, which
stands for “2D polyline”.



MAP YIEW

[20d 0

Crmd:

1551 1] | 2] |40 |91 2

Figure 5-26

Transformation

Function

This command allows you to translate, rotate, and/or scale points in the
current job. Any point drawn on the map screen will be updated
automatically in addition to updating the coordinates.

Translate

On the translate dialog shown in Figure 5-27, below, enter in the Delta
North, Delta East, and the Delta Elevation. These values represent the
change in the original coordinate values and the desired coordinate
values. When complete, select the ok button on the dialog, or press the
Rotate or Scale Tabs for further data input.

The lower portion of the screen, in Figure 5-27, is an alternate method
of defining a translation, by comparing an original point to a
destination point. Data entered there, as point number or directly
entered northing, easting and elevation, will lead to computation and
display of the delta N, delta E and delta Z in the upper portion of the
screen.
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Linear Transformation Ok, I Cancel |

Rotate | Scale

Delta:
{Nnrﬂﬁ:l250.94 East: |501.1a Elev: |—12.5a

Original Poirt: Ii E

Marth: IEI.EIEIDEIEI East: IEI.EIEIDEIEI Elev: IEI.DEIEIEI

Destination Paint: I |§I |ZI

Morth: ||:|.cu:||3|:u:| East: IIII.IIIEIDEIEI Elew: IEI.DIIIIIIEI

Figure 5-27

When OK is pressed, a second screen appears which controls then
range of points to be translated. This is shown in Figure 5-28:

Linear Transformation (o4 I Cancel I

Range of Paints: 1-55

Add o Point Mumbers: |

@ Cwerwite Existing Paint Mumbers
() Use New Paint Mumbers
() Store in Mew CRD File

Figure 5-28

Assuming you have 55 points in your file, you could “preserve” these
55 points by adding 100 to the point numbers, and saving the
transformed points as 101 through 155. If you choose “Overwrite”, the
Add to Point Numbers option is not available. If you choose “Use
New Point Numbers”, then you will be prompted to enter a new point
number for each existing point to be overwritten (recommended only
when you are overwriting a few points). You can even store the
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“transformed” points in a completely new CRD file by selecting “Store

in New CRD File”.

Raising and Lowering Elevations: Users often ask, “How do I
raise or lower elevations on a range of points?” The answer is,
Transformation, option Translate, enter only the delta elevation
(leave Northing and Easting at 0 translation). Rather than have
a special command for raising or lowering elevations, it is just a
subset of the Translate option within Transformation.

Rotate

The rotate tab is used to rotate points in a coordinate file, see Figure 5-
29. Enter the desired degree of rotation into the degree of rotation data
field. Specify the rotation base point. This can be accomplished by
either entering the point number of the desired point manually, or by
selecting the point list icon and selecting the point from the list, or
using the map icon and selecting the point from the screen. You may
also enter in coordinates for the rotation point if the point is not present
in the coordinate file. You can also define the rotation by referencing
2 points (such as “From” 1, “To” 2 as shown in Figure 5-29), then
specifying the desired new bearing for these points. Even the new
bearing itself can be computed from 2 points used a reference. If we
“talk through” the rotation in Figure 5-29, we “made points 1 to 2 go in
the direction N 75 degrees, 15 minutes, pivoting around point 1.”

Linear Transformation Ok, I Cancel |
Translate - ezl Scale I
Degrees of Rotation: I- 17920'48"

Rotation Base point: |1 = \ZI
Morthing: IF Easting: IF
Original Bearing: () |s27215'12"E

®foni 1 [E& B[S
Mewr Bearing: ) Im

O Fram: I |§I|ZITD: E@I

Figure 5-29
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The same “second” screen appears as in Figure 5-29 above, which
allows you to set the range of points to transform and how to store the
newly calculated points.

Scale

The scale tab is used to scale the points in a coordinate file, see Figure
5-30. The northing, easting and optionally the elevation are multiplied
by the specified scale factor. Enter the desired scale factor in the scale
factor field. Select the base point by entering the point number of the
desired point manually, or by selecting the point list icon and selecting
the point from the list, or by using the map icon and selecting the point
from the screen. You may also enter in coordinates for the scale base
point if the base point for scaling is not present in the coordinate file.
The coordinate of the base point will remain unchanged. All other
points will scale. If the Ignore Elevations toggle is checked ON, then
only the Northing and Easting values are scaled.

Linear Transformation 0] 4 I Cancel |

Translate I Rotate mécale

Scale Factor ID.SD4EI
-Scale Base Point

Poirt Mo

Marthing: 5000

Easting: 2000

i

Elevation:  [100 [T 1gnore Elevations

Figure 5-30

All three transformations can be performed individually or all at once
if desired. When the OK button is selected at the top of the
transformation dialog, the following dialog shown in Figure 5-31 is
displayed.



Linear Transformation " Cancel

Range of Paints: 1-3

add to Point Murmbers: IlD

() Overwite Existing Point Numbers
@ Use MNew Paint Mumbers
() Store in Mew CRD File

Figure 5-31

On this dialog, you must complete the following fields:

Range of Points: Enter the range of points to translate. Ranges can
be entered in the following format: 1-20,32,40-45 etc.

Add to Point Numbers: Enter a number to add to existing point
numbers when creating new point numbers. This option is not
available when overwriting your existing point numbers. See
example below under Use New Point Numbers.

Overwrite Existing Point Numbers: Overwrites the existing point
coordinate data with the new coordinate data.

Use New Point Numbers: Uses new point numbers for the new
coordinate positions while keeping the existing point numbers and
coordinate data. Each time a point is to be overwritten, you will be
prompted whether to overwrite or use a new point number. This
method is only recommended when you are transforming very few
points, and wish to give them specific point number assignments.
Store in New CRD File: This option writes the transformed points
to a new CRD file while keeping the existing point numbers and
coordinate data. You may also choose to input a number for Add to
Point Numbers, but this is not required.
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Calculator

Function

This command eliminates the need to carry a separate calculator in the
field. The calculator can be used to do scientific computations,
standard calculations, conversions, triangle calculations including
angles, and curve calculations.

Standard Calculator

>

Standard [pfa{=N il ICDm‘ers ion I Other |

0 1 2 3 || % |sqrt <

4| s |6l 7 |ix|[+F]| cE| C

gllolf+|-|x]|7/

MR [[MS [ MC|M+| [T | . =

Figure 5-32

Figure 5-32 shows the FAST Survey standard calculator. Most basic
calculations can be done with this tool. Memory functions are also
available.
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Scientific Calculator

>
Standard Cum‘ersiunl Other |

Sumy

Sumix

T 0.0000
Z 0.0000
A 0.0000
X | 0.9053
| Sin " Cos ” Tan ” d'" ” RollD |

| ASin ” AChS ” ATan ” <>DM5” Roll |

L < [ c |

Figure 5-33

Figure 5-33 shows the scientific calculator. Values can be entered on
the X register by typing on the keypad. The values can be rolled up and
down with the up and down arrow keys and the Roll and RollD buttons
on the screen. The Enter key finishes the entry of a number and pushes
the stack. The C on the touch screen clears an entry. Additional
functions on the screen can be obtained through touching the scroll [<]

and [>] area of the screen.

Conversion Calculator

>
Standard IScientiﬁc | Conversion m
@ r-Ft O so/za-HoAD ) LatiLon-SP () az-Br
Meters
|65.63881
Int'l Feet 21535043
DD MMSS GOns (4007
Cecimal Degrees I
Figure 5-34
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Figure 5-34 shows the M-> Ft. conversion calculator for converting
between the following units.

m Feet, Meters and International Feet
m Degrees, Minutes, Seconds and Gons and Decimal Degrees
Enter a value in any field and press enter to find the conversion value

>
Standard IScientiﬁc

o Ma-Ft @ Soiza-HDAMD (O LatfLon-SP () az-Br

Slope Distance Horizontal Distance
100 |p9.990641
Zenith Angle Yertical Difference
p9.1258 [1.36m102

Solve S0

Figure 5-35

Figure 5-35 shows the SD/ZA -> HD/VD conversion calculator. This
option allows you to solve for slope distance and zenith angle or for
horizontal distance and vertical difference. To find horizontal distance
and vertical difference, enter a slope distance and zenith angle, and
then press Solve HD/VD. To find slope distance and zenith angle,
enter a horizontal distance and vertical difference and then press Solve
SD/ZA.



>
Standard IScientiﬁc

Cra-Ft ) Spyza-HDAD @ Latilon-SP (O az-Br

Latitude Morthing
I38.3828EIEIEIDDEIEIEI |41595EI.3?1448I39?11
Longifude Easting
|83.444DDDEIDDEIEIEI |1?84816.4655536285
Pta#:

Solve LatfLon | Save
MAD 33
op zone; <Y Nerth ]

Figure 5-36

Figure 5-36 shows the Lat/Lon-SP conversion calculator. This option
allows you to convert from Latitude/Longitude to State Plane
Coordinates and visa versa. To solve for northing and easting, fill in
the latitude and longitude and press Solve N/E. To solve for latitude
and longitude, fill in the northing and easting and press Solve
Lat/Long. You can set the state plane zone at the bottom of this dialog.
After completing a conversion, you may enter a point number and
press Save to save the coordinates to the current job.

You can also change the type of transformation or zone system used.
If you don’t want NAD 83 (primarily used in the U.S.) you can go to
Job Settings, GPS and change the Transformation type. For example,
you could change the Transformation to UTM or NTF-France. Then
back in Calculator, your coordinate to Lat/Long calculation would be
based on the configured transformation.

The Az-Br tab option, within Conversion, does a straight, simple
calculation converting azimuths to bearings. A prime example would
be converting an azimuth of 119.2547 as shown in Figure 5-37 .

Calculator
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>
Standard IScientiﬁc

Cira-rt O spyza-HopAD O Latlon-SP @ az-Br

Azirmuth Bearing
[119.2547 |60.5703
S B0°34'13" E Bearing Code:

{1 Morth-East
@ 2 South-East
O 3 South-Yest
() 4 Morth-West

Figure 5-37
Other Calculations

>
Standard IScientiﬁc ICun\rersiun m

[

Figure 5-38

There are two types of calculations that can be done from the Other
tab. Click the large, square icons to go to the triangle or curve
calculator.

m Triangle Calculator: Figure 5-39 shows the Triangle calculator.
The top of the dialog box indicates the mode of calculation. To
change the mode, simply use the pull-down and pick on the desired
mode.

m Side-Side-Side
COGO Menu
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Angle-Side-Angle
Side-Angle-Angle
Side-Angle-Side
Side-Side-Angle

Triangle calculator
|Side-Side-Side

Sidels):
|21. 12
Side(B):
|15.84
Side{C):
I26.4D

Select 3 points from: I%

Figure 5-39

After choosing a mode, simply apply the values to the appropriate
blank and hit solve. Points from your current job can be selected to
fill out the blanks as well. The points can be selected from the
screen or from the point list by picking the appropriate button icon.
After the calculations have been performed, there are choices of:
Clear, Results, and View Triangle. Clear will clear the entry fields.
Results will show the results dialog again. View Triangle will draw
the triangle on the screen connecting the points chosen for the
calculation.

Curve Calculator: Figure 5-40 shows the Curve calculator. The
top of the dialog box indicates the mode of calculation. To change
the mode, simply use the pull-down and pick on the desired mode.

m Radius-Delta Angle

Radius-Chord Length

Radius-Arc Length

Deg. of Crv.-Delta Angle

Deg. of Crv.-Chord Length

Deg. of Crv.-Arc Length

Delta Angle-Chord Length

Calculator
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m Delta Angle-Arc Length
m Chord Length-Arc Length

Curve calculator Close

IRadius—ChDrd Length E' Type Degree of Curve:
@ Roadway

RadiLs(R): ) Railroad
|5|:|c|.21
Chord Length(C):
|954.:25

| Clear | |
Select 3 points from: Select arc from:
=l

Figure 5-40

The type of curve can be toggled between roadway and railroad.
Values can be entered into the blanks by keyboard entry, by selecting
points from the current job from a point list or from the screen, or by
selecting an arc drawn on the screen. Once the values are entered, the
results show on the screen. The results can be visualized by selecting
the results button. The curve can be viewed on the screen by selecting
the view curve button.

Process Raw File

Function

FAST Survey creates a raw file (RWS5) that contains various lines of
survey data similar to a surveyors' field book. This data contained in
the RWS file will vary depending upon whether Total Stations,
Robotics or GPS is used during the survey. The name of the RWS5 file
will default to the specified job name. This command enables viewing
of the raw survey data, traverse closure and adjustment computations
for the survey. A graphical representation of the traverse can also be
viewed using this program.



Total Station and GPS use

After selecting the .RWS5 file, the dialog shown in Figure 5-41 will
appear.

Process Raw File Settings I Cancel I
Mo Adijust Crandall
Angle Balance Direct-Reverse Report
Transit Drawe Traverse Lines
Compass Edit R\WS File
Figure 5-41

Settings

This presents you with the direct-reverse and foresight-backsight
(reciprocal) processing options dialog shown here.

Process Raw Data Options s I Cancel I

-Direct-Reverse Yertical Angle
() Balance Direct-Reverse @ Direct Only:

-Foresight-Backsight Measurements
(O Balance Foresight-Backsight (@ Foresight Only

Figure 5-42

The first setting concerns adjusting Set Collection data. You can
choose not to use the vertical angles of the reverse reading (face 2)

Process Raw File
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when computing coordinates. The second option covers the so-called
“reciprocal” calculation. If you foresight from point 2 to point 3, you
calculate point 3 based on a direction, and a delta distance and delta
elevation from point 2. But if you set up on 3 and backsight 2 and take
a measurement, you can use that backsight measurement to re-
calculate point 3, by considering the extra delta distance and delta
elevation computed from point 3 to point 2. The azimuth from point 2
to 3 will be unchanged, but you can average the two delta distance and
delta elevation measurements to re-compute point 3. So with the
Balance Foresight-Backsight option clicked on, the actual northing,
easting and elevation of all foresights that include a backsight to the
former setup will be re-calculated.

No Adjust

This command processes the RWS5 file and computes coordinate values
for the surveyed data. No angle balance or traverse adjustment is
applied. The Process Raw Data Options dialog shown below appears
after selecting No Adjust.

Process Raw Data Options ] 4 I Cancel I

Scale Factor:

[ &pply Curvature/Refraction

Figure 5-43

m Apply Curvature/Refraction: Applies curvature and refraction
adjustments to the distances.

m Scale Factor: Applies the input scale factor to each distance
measurement.

Now, the Traverse Points dialog shown in appears:



Traverse Points

Cancel

—

03

Starting Point Murmber:

Ending Paint Murmber :

Figure 5-44

Enter the Starting and Ending points of the traverse in the appropriate
fields. If the RWS file contains GPS readings, you will be prompted
for a localization file to use for GPS processing. Choose None if no

localization is used.

If the file contains both GPS and Total Station readings, the GPS
readings are applied first, and are treated as control points during Total

Station raw processing.

5
Type; |DAT Files El ﬁ‘

(&) \piskyDatal,
(A packup
hoston. dat

Marme;: boston, dat

Figure 5-45

After selecting localization, the file will be processed, and the results
displayed on the screen as shown in Figure 5-46. This screen displays

Process Raw File
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the raw data for each traverse and/or sideshot point and the unadjusted
coordinate values for the traverse.

Review File

File: 4Disk'Data)zscadrprt.tmp -
Process Results

Raw file» /Disk/Datasbb.ruwh

CRD filer /Dizsk/Datas/bb.crd

Starting Point 1: N S000.000 E 500
BackSight Azimuth: 00°00'00"™

Point Horizontal Zenith Slope

Description
< | E|EI

Figure 5-46

Angle Balance

This process method applies an angle balance to the traverse lines
when calculating the coordinates. The angle balance takes the angular
error divided by the number of traverse lines and adjusts the angle of
each traverse line by the calculated amount. The angular error is the
difference between the angle balance shot and a reference angle. The
program will prompt for the traverse shot to use as the angle balance
shot. The measured direction between the occupied point and the
foresight point in the specified angle balance shot is then compared to
a reference angle. The reference angle is specified as a bearing,
azimuth or by a traverse line defined by entering a “from point” and a
“to point”. The angle balance process is initiated by selecting the
angle balance option from the process raw file menu. The Process Raw
Data Options dialog shown below appears after selecting No Adjust.



Localization File oK
Type: |Dﬁ~T Files E' ﬁ
() \pisk\Data,

(3 eackup
boston.dat

Marme: [boston.dat

Figure 5-47

m Apply Curvature/Refraction: Applies curvature and refraction
adjustments to the distances.
m Scale Factor: Applies the input scale factor to each distance

measurement.

Then, enter the starting and ending point numbers of the traverse in the
appropriate fields on the Traverse Points dialog box as shown in Figure

5-48.

T

Starting Paoint ID: 24 |

Ending Point ID: |45

Figure 5-48

Process Raw File
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If the RWS5 file contains GPS readings, you will be prompted for a
localization file to use for GPS processing. Choose None if no
localization is used. If the file contains both GPS and Total Station
readings, the GPS readings are applied first, and are treated as control
points during Total Station raw processing.

Localization File QK

Type: |DAT Files El ﬁ‘
(&) DiskyDatat,
(3 eackup

Marne: boston.dat

Figure 5-49

The Angle Balance Measurement dialog shown in Figure 5-50 appears.
Say our traverse started at 24, traversed up to 25, then around a loop
and back to 24 (point 45). If point 45 was the end point or closing
shot, the traverse leg from 45 to 46 could be the angle balance shot in
this case. It is very common, for example, in closed-loop traversing to
take a closing angle shot from the closing point (45) by measuring the
angle along the first traverse leg (24 to 25). That is what occurred in
the case of this sample traverse.



Angle Balance Measuremer e I Cancel I
Select the Angle Balance Shot:
Occupy Pt I Foresight Pt I Iﬂ
37 a8
38 a9
39 40
40 41
41 42
42 43
43 44
44 45
45 46
Figure 5-50

Next, the Reference Closing Angle dialog, shown in Figure 5-51
Appears. Enter the bearing or azimuth of the reference angle, or by
defining the reference angle with points by entering in the desired
point numbers in the From Point and To Point fields. If using bearing
or azimuth, enter in the bearing in DD.MMSS format and then
selecting the correct quadrant from the format field located at the
bottom of the dialog. Once the reference angle has been defined, then
the angular error display will update with the calculated angular error.
The measured closing bearing and measured closing azimuth is
displayed at the top of the dialog box. If the reference angle has been
defined by point numbers, then the reference closing angle field will
update and display the defined angle. There is no need to select a
format from the format field if point numbers are used.

Process Raw File
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Reference Closing Angle Ok I Cancel

Measured Closing Bearing: M45200'06"4

Measured Closing Azirmuth: 314°59'54"
Angular Error: -0.000600000

From Point: |24 To Paint: I25
Reference Closing Angle {dd.mmss): I45.DDDEI

rurmat

OrE OsE Osw @nw (Oaz

Figure 5-51

Pressing the OK button or the enter key will execute the angle balance
process and the process results will be displayed. The results display
shows the closure results before angle balance (Figure 5-52) and after
angle balance (Figure 5-53).



Review File

East Errar 0.31194 E|
Wertical Error: 0.00000

Hz I’i=st Error 0.43576

531 Dist Error : 0.49576

Trawverse Lines> 21

Fideshot Traverses> 1

Fidelhots> O

Horiz Dist Trawversed: 10257.250
Slope Dist Trawversed: 10257.250

Closure Precision: 1 in 20690
q] | EF'

Figure 5-52

Heview File

Ending Coordinates: N 10000,373 [:]
Aziwuth Error : 37°02'17"

North Error : O0.37267

East Error : 0.281:2z2

Vertical Error: O0.00000

Hz Dist Error : O0.466587

31 DIist Error : 0.46657

Total Hz Dist Traversed: 10257.250
Total 31 Dist Traversed: 10Z57.250
Closure Precision: 1 in 21970

< |

Figure 5-53

The angular adjustment applied to each traverse leg is also displayed
along with unadjusted angles and adjusted angles for each traverse leg.
The adjusted coordinates are written to the coordinate file replacing the
unadjusted coordinate values.

Note: Though the program will accomplish the angle
balance in all cases, the closure precision that is presented
will apply to closed traverses only, where the “end
traverse” shot closes to the starting point in the traverse.
Since you are not prompted for a “reference closing shot”,

Process Raw File
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the closure precision number will not be valid in “open”
traverses, or those that tie to a point different than the
starting occupied point.

Transit, Compass, Crandall Adjustments

These methods apply the selected rule to the traverse lines when
calculating the coordinates. After adjusting the traverse points, the
sideshots are also recalculated. The closure error is calculated as the
difference between the specified ending point and a reference point.
The reference point is specified by point number or by entering the
northing, easting and elevation of the reference point. The process
results show varying information depending on selected options from
the Process Raw Data Options dialog box.

Upon execution of the transit adjustment, the Process Raw Data
Options dialog box will appear as shown in Figure 5-54.

Process Raw Data Options [0 I Canicel I

Reference Closing Point ID: I
Scale Factor: I1.DEIEIEIEIDEIEI

Morth: IE' [7] &pply Angle Balance

East: IEI vertical Error Adjustment

Report Point Adjustments
Report Unadjusted Points

Report Sideshots
[T apply Curvature/Refraction

Elv: 0

Figure 5-54

m Reference Closing Point ID: The desired closing point number
must be entered into this field. If the closing point does not exist in
the coordinate file, the known coordinates can be entered into the
North, East and Elevation fields on the dialog box.

m Apply Angle Balance: This option performs an angle balance on
the traverse lines before the selected adjustment routine is
processed. With this option checked, the Angle Balance Shot must

COGO Menu
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be chosen from the Angle Balance Measurement Dialog box. The
adjustment method is applied without angle balance computations.
Vertical Error Adjustment: The vertical error between the
starting and ending points will be calculated and displayed in the
results screen. An adjustment value is determined and applied to
the traverse points proportional to their measured distance.

Report Point Adjustment: The adjusted point coordinates and the
original point coordinates will be displayed in the results display
under the adjusted point comparison section.

Report Unadjusted Points: Displays the unadjusted points in the
results screen.

Report Sideshots: Displays sideshot data, original and adjusted, in
the results screen.

Apply Curvature/Refraction: Applies curvature and refraction
adjustments to the distances.

Scale Factor: Applies the input scale factor to each distance
measurement.

After the “reference closing point” is entered (e.g., point 2) the next

screen, in effect, asks which “ending point” in the traverse closed to

that reference point. If point 11 was the shot that closed back to point
2, then it is critical to name point 11 correctly in the following screen,
Figure 5-54:

T =

Starting Point ID: |2
Ending Point 1D: |11]

Figure 5-55

Process Raw File
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If Angle Balance is clicked on, you will be asked for the “closing
angle” shot and the reference closing angle screen will appear, which
you complete as described in the Angle Balance section above. The
closure method will be applied to the coordinates before or after angle
balance, depending if angle balance is clicked on. If the RWS5 file
contains GPS readings, you will be prompted for a localization file to
use for GPS processing. Choose None if no localization is used. If the
file contains both GPS and Total Station readings, the GPS readings
are applied first, and are treated as control points during Total Station
raw processing.

Localization File (04 I Moe

Type: IDAT Files :l ﬁ

(&) Disk\Datat,
(A Backup

oD

MNarne: lboston.dat

Figure 5-56

The routine will conclude, for all 3 closure methods, by displaying the
final, adjusted angles, distances and coordinates.

Direct-Reverse Report

This command creates a report of direct and reverse shots along with
the resulting averaged shots. The residuals are the difference between
the measurement and the final average. Shown below is a direct and
reverse report for a shot taken from point 1, backsighting point 4 and
foresighting point 100.

Direct-Reverse Report

Observations
Type Setup FSight HorzAngle Distance Vertical
BD 1 4 359.5958 279.8760 89.4827



BR 1 4 179.5945 279.9490 270.1114
FD 1 100 336.1603 211.2160 75.0056
FR 1 100 156.1601 211.2150 284.5848

1 4 359.5948 279.9500 89.4824
BR 1 4 179.5942 279.9500 270.1111
FD 1 100 336.1608 211.2150 75.0052
FR 1 100 156.1601 211.2170 284.5850

Reduced Sets

HorzAngle Residual FS Diff. BK Diff.
336.1610 0.0004 0.0002 0.0013
336.1619 0.0005 0.0007 0.0006
Vertical Residual Diff.

75.0104 0.0004 0.0016

75.0101 0.0004 0.0018

Distance Residual Diff.

211.2155 0.0002 0.0010

211.2160 0.0002 0.0020

Means
HorzAngle SD  Distance SD Vertical SD
336.1615 0.0004 211.2158 0.0002 75.0103 0.0001

Draw Traverse Lines

This command displays a preview of the traverse configuration by
drawing lines between the traverse points. To start the command
select Draw Traverse Lines from the Process Raw Menu. Enter in the
beginning and ending points to draw on dialog and press enter. An
example of the results is shown in Figure 5-57. To exit the preview
screen, select the menu button at the top right of the screen.

Process Raw File
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TRAV VIEW il JIVIENU)»

Q
=8
.@ Traverse: \Disk\Dataroer.rws

Figure 5-57

21122

Review RWS5 File

This command displays the RW5 file, allowing for review and
inspection of the raw data. The report will appear as shown below.
No editing of the raw file is currently permitted.

Review File

PritNo Northing Easting [:]
o | 10000, 000 10000.00
o=Pt FaPt Horzing
TR 24 25 NW 45.0000
TR 25 26 AR 1867.Z214
TR 26 27 AR 178.1452
TR 27 28 AR 194.1805
TR 28 29 AR 165.11Z20
TE 22 o AR £209.5218
TR 30 31 AR 174.273
< | EEI
Figure 5-58



Point in Direction

Function

This command allows for manual entry of angles and distances and
calculates sideshots or traverses from a known occupied point. If the
direction is defined by a bearing or azimuth, a backsight point is not
required. If the direction is defined by angle left or right or a
deflection angle left or right, then a backsight point is required.

Point in Direction is one of 3 options for manual traverse and
sideshot entry. A second option is to go to the Map screen, and at the
command line (Cmd:) enter I for inverse to inverse to an occupied
point, or from backsight point to occupied point, then T for traverse or
S for Sideshot, using angle codes 1-NE, 2-SE, 3-SW, 4-NW, 5-AZ, 6-
AL, 7-AR, following the prompting for angle and distance entry. This
“style” works strictly off the keyboard and does not require any screen
tapping to switch from traverse to sideshot to inverse. The points plot
on the screen as you go. A third option for traverse and sideshot entry
is to set the equipment type to Manual Total Station, and enter the
traverse and sideshot data within the command Sideshot/Traverse,
found under the Surv Menu. Of the 3 methods, Map Screen traversing
and the SideShot/Traverse command under Surv will store data to the
raw survey file for re-processing, and will allow entry of instrument
heights and target heights. In the Map screen Traverse Defaults (TD)
will turn instrument and target height prompting on and off. All 3
methods allow for zenith angle prompting as an option.

The command centers around one main entry screen, as shown in
Figure 5-59

Point in Direction
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Point in Direction Close

Occupy PEID: [26 | 4D3 =]
Backsight Pt 1D [1& | aD3 =]

Target Pt 1D: IEv Desc: IGR
[ enter Ev. [ ] TR Mode —o——
Angle Right lz0e23'02" IﬂR :l

Harz. Dist. 453.5500 IHD :l
Zenith Angle S0°00'00" IZE :l
sng Bl Def Brg

Calculate Store Map

Figure 5-59

You must enter an occupied point for traversing. You must also enter
a target point number to calculate.

m Horizontal Angle: You must select a horizontal angle method,
with options from AR (angle right) shown here to NE, SE, SW, NW,
AZ, SAZ (south azimuth), angle left, deflection left and deflection
right. If a bearing or azimuth is selected for traversing, the backsight
point number will “ghost”. Only an occupied point is required to
traverse forward by bearing or azimuth. All other “turned angle”
methods will require a backsight point number. The stored
descriptions for the occupied point and backsight point will display as
shown above (TRV MAG and TRV N in this case). Occupied points
and backsight points can be selected “from List” or “from Map” using
the buttons in the upper right.

m Distance Method: There are 3 methods of distance entry:
horizontal distance (in which case the elevation line “ghosts™), Slope
Distance and Slope Distance, No Elevation. Both Slope Distance
methods will prompt for vertical angle/zenith angle, etc., but Slope
Distance, No Elevation, will calculate a zero elevation for the target
point number and but will reduce the slope distance by the effect of the
vertical angle/zenith angle.

m Elevation/Vertical Angle Method: There are many ways to
calculate a vertical differential between the occupied point and target
point. The most common method is, of course, zenith angle (ZA). But
Point in Direction also offers vertical angle, delta Z (elevation



difference), slope by percent (SP), slope by ratio (SR) and known
elevation (Z).

When you are entering in the horizontal angle, distance or
elevation/vertical angle information, the program displays the “mode”
you are in, for extra confirmation, at the bottom of the screen. For
example, if we are entering a delta Z (elevation difference), this is
confirmed on the screen as shown in Figure 5-60

Point in Direction
Occupy PLID: & | aDs =] -
Backsight PtID [1& | aD3 =]
Target Pt ID: I?—Desc FP

[ Eenter Ebv.[ ] TR Mode oo

|

angle Right 223°43'19" I : I
Slope Dist. 54,1300 I EI
Elev. Diff, s | foz [7]

kKnown  Ratio Perc vartt,  Zenith

| Calculate I Store || Ilap

Figure 5-60

Hitting Enter from the last entry line, or tapping Calculate, or entering
a “C” for calculate, will solve for the coordinates and display them at
the bottom of the screen. Then Enter again, tapping Store, or entering
S will store the points. Before storing, you can also tap Map and see
the location of the calculated point, in reference to the occupied point
and backsight point, as shown in Figure 5-61

Point in Direction
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MAP VIEW IL__|BACK)
gl 28
R e
al 1§__,«
e
.@ Paoint in Direction

Figure 5-61

Click Back to return. You always have the option to enter new angle
and distance information, Calculate, check the Map, then Store, as
desired. Point in Direction offers the flexibility to check point
locations graphically prior to storing.

m Enter Elevation: If Enter Elevation is clicked on, this activates a
“check screen” that displays the calculated elevation, and let’s you
override that elevation with a new elevation as shown in Figure 5-62.
This option is useful in combination with Horizontal Distance for
calculating points at a known distance and fixed elevation.

Resuns N =l

PLiD: g

Marthing: 1019157.6932
Easting: 245851.9903
Elevation: 211.915
Desc: GR

Figure 5-62

m TR Mode: Clicking Traverse Mode will cause the routine to
“traverse up” to the target point number, so that the new occupied
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point number will automatically change to the last target point number,
and the new backsight will change to the last occupied point. You can
always manually change the fields for occupied point and backsight
point and “force” a traverse, but clicking Traverse Mode on will
update these fields automatically and to an immediate “move up”,
awaiting the next angle and distance entries. With TR Mode clicked
off, Point in Direction defaults to sideshot mode.

Point in Direction
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This chapter describes the commands found in the Road menu.
Centerlines and profiles can be created, edited, imported and drawn on
the screen with all versions of FAST Survey. With the Roads add-on,
other commands are available such as creating templates, template
staking and slope staking.

JOB:Maysville [ | MAP)

File | Equip| surv |coco [[IE]
1 Inpul/Edit Conterine. [T RO
2 Draw Centerline 7 Slope Staking
3 Input/Edit Profile 8 Cross Section Survey
4 Draw Profile 9 Road Utilities
5 Input/Edit Template 0 Template Stakeout
Figure 6-1

Input-Edit Centerline

Function

This command allows you to enter new centerlines, as well as recall
and edit existing centerline files. Centerline files in FAST Survey are



ASCII files with a .CL extension. When the routine is selected, you
are immediately placed in a dialog, where you can Load existing
centerlines or begin entry of new centerline information. This dialog
box appears as shown in Figure 6-1.

Input-Edit Centerline Clear I Close I

MHone. ..
Start Pt ID:I Emm: ||:|.|:|cuj|:|
Start Sta: ID.DDDEI Eas: IEI.EIEIDEI

CL Element I Length I Ending Station

< |[»]
| Load || add | PickpL

Figure 6-62

m Clear: This button at the top of the screen clears out all
information in the dialog, in preparation for entering a new
centerline. With no centerline file loaded or saved yet, the file
name in the upper left is displayed as “None.”

m Start Pt ID: If the centerline starts on a point number that exists in
your current coordinate (.crd) file, you can enter the point number
here, and it will recall and display the starting coordinates. The
point can also be recalled “From List” or “From Map” with the
icons.

Note: You can create new points with Input-Edit
Centerline. When you enter and save a centerline, it will
prompt “Do you want to save centerline points?” You
may answer Yes and save point ID’s for the start, end,
PI, PC, radius point and any key spiral points found in
the file. In the same way, a centerline that you load can
be re-saved with new coordinate ID’s assigned to all key
points, as long as you make some change, like adding a
point number to one of the Pt ID fields. If you answer
Yes to Save Centerline Points, the dialog box below

Input-Edit Centerline
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appears. If you anve entered point ID’s of your own
choosing in the Input-Edit dialogs, use the upper option.
The lower option will auto-number from the starting
point ID without regard to any numbers you’ve entered,
but will respect and not overwrite used points in the file.

Save Centerline Points

WDisk\DatayFRAL crd
@ ranually, Uses existing Point IDs and prompt for
unknown Point [Ds,

Paint ID: 12

() automatically. Uses sequentially unused Paint IDs,

Starting Point 1D [12

Station: 1000.0000

Morthing: 452350.0000

Easting: 852200.0000

Starting point
Figure 6-3

m Start Station: You must enter the starting station for the

centerline.  (“Station” is the same as the European term
“Chainage.”) Many surveyors and engineers prefer not to start
centerlines at station 0. If the job backs up or needs to start further
back along the centerline, you end up with negative stationing.
There are 3 centerline “forms” as set in Job Settings, Units. A
starting station of 1500 can be displayed 1+500 (metric, US-style,
showing whole kilometers left of the “+”), as 1500.000 (pure
decimal chainage, common to Europe) and 15+00 (feet, US-style,
sometimes also used on metric roads in Canada), often referred to
as “station 15 plus 00”. In all cases, you would enter it as 1500, but
it would display as 1+500.0000 after you press Enter if configured
to the kilometer form, for example. The program will also accept
use of the “+” in the entry of the station, and will convert to the
configured form after you press Enter.

m Northing, Easting: If the Northing and Easting are not recalled

from a starting point number, you will need to enter the northing
and easting for the start of the centerline. It is not necessary to enter
the Northing and Easting if you use the Pick PL (pick polyline)
option for defining a centerline, since the starting coordinates of the



selected polyline are automatically used, and would overwrite
anything previously entered.

m Load: This command allows you to load an existing centerline for
review or edit. When you select Load, you will see a directory of all
previously stored centerline files, as shown in Figure 6-4. When
you select a file, such as 141b by tapping it or typing it in beside
Name, you will see the centerline elements displayed in a new
dialog, as shown in Figure 6-5.

Type: ICL Files :I ﬁ

[E) \DiskyDatay,

(3 eackup azb.cl dem
tEtmptt.cl abc.cl dot.c
141ﬁ.|:l atu:l.u:l kydu
141b.|:| cb.n:l rn:nad
Nechub.n:I |:|:.|:I

| | ]
Name:l

Figure 6-4

Input-Edit Centerline Clear I Close I

WDisk\Datah141b.cl

Start Pt ID; | E Mar : |2053?9.1455

Start Sta: IBE!E!EIEI.EIEIEIEI Eas: I35?|322.I3919

CL Element I Length I Ending Stai;l
£ Curve 830.0000 38192.157
1400,0000 29592, IE?II

4] |

| Load || Add || Edit || Rermove ||Saxre ﬂ«sl

g@Spiral-Curve-Spiral 800.0000 90392.1‘5@?‘3

Figure 6-5
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Points are not stored to the centerline file itself, so after loading a
stored centerline, no point ID’s will appear.

®m Add: Returning to the starting dialog, you can add elements to get

a centerline started. Typically, you would start with a line or
tangent segment, but you can also start on a curve or spiral curve
element. When you select Add, you get to choose which element to
use, (see Figure 6-6). These options will be discussed in detail
below.

Input-Edit Centerline Claar Close
(Wle =W Type of Element to Add
Start F :
Line 11—
Start 3 -
L El Curve tation
Spiral-Curve-Spiral
4| Spiral Only El
Load || Add || Pk L ] Tawve 4 |

Figure 6-6

m Pick PL: With this option, you can pick a centerline from any

screen polyline, including polylines with arcs. When you choose
Pick PL, you are immediately presented with the graphic screen
(see Figure 6-7), where you can pan by dragging your finger across
the screen, or zoom using the many zoom options. You can choose
not to select a polyline (maybe there were none to select!) by
pressing OK or Enter. When you select a polyline, it will highlight
as a darkened polyline. After selecting a polyline and pressing OK
or Enter, you will see the polyline elements. (see Figure 6-8). Note
that if you change the start station to 500, all the stationing for the
polyline elements will change accordingly (see Figure 6-9). This is
also true regarding the starting Northing and Easting. If these are
changed, all element coordinates will change accordingly, as can be
verified using the Edit option.



MAP VIEW I n

j Select polyline or press Esc to cancel...

Figure 6-7

Input-Edit Centerline Clear I Close I

YDiskhSuryStary$000%.cl

StartF'tID:I I%Nur: 452170,1943
Start Sta: |lDEIEI.EIEIEIE| Eas: |a524r5?.5?51

CL Element ILengfn IEnding Station

*., Line 266,1792  1266,1792
£ Curve 1500000 1416,1792
e | ire 2500000 1666.1792
4] ]
| Load || Add || Edit || Remove || Save As |
Figure 6-8
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Input-Edit Centerline Clear I Close I

WDiskhDatahJavenue.cl

Start Pt 10 I E Mar |4521?|:|.1943

Start Sta: ISDD.DDDD Eas: |8524E|?.5?61

CL Element ILengﬂﬁ IEnding Station

0\, Line 266.17/92 FA6.1792
&% Curve 150.0000  916.1792
250.0000  1166,1792
dl |[»]
| Load || Add || Edit || Remove || Save As |
Figure 6-9

m Save As: This saves the file. Enter a name (as in Javenue, above).

A Simple Sewer Line Example, by Point Number

Centerlines can be very complex or very simple. Perhaps the simplest
form is a point-to-point sewer line, without any curves or spiral curves.
Such a centerline, if it exists on the map screen, could be picked using
the Pick PL option. But if you only have point numbers, you can enter
them. Referring to Figure 6-9, we could create a centerline
representing manholes at points 10, 1 and 5. Begin by entering point
10 as the Start Pt ID in the Input-Edit Centerline dialog. Enter a Start
Station of 100. Then select Add and choose Line (the default option,
so you can press Enter). You will see the “Line” dialog (see Figure 6-

10). Fill out the End Pt: as point 1.



Line(Tangent) Element
Start PtID: 10 Sta:  100.0000
Mor: 452350.4443 Eas: B52450.7703
End Pt ID: [ =]
End Station: Marthing:
Length: Easting:
North Azimuth:  [30°00'00"
Figure 6-10

When you press Enter to accept 1, it recalls the coordinate of 1,
computes the length of the line element and then also computes the
bearing of the line element (see Figure 6-11). Note that if you don’t
have point numbers for a line segment, you can enter the Bearing and
Length (or Bearing and End Station) to define the starting line

segment.

Line{Tangent) Element
Start PtID: 10 Sta; 100.0000
Mor: 4523504448 Eas: B52450.7703
End Pt ID: 1 =|
End Station: Morthing:
|32|:|.|:u:u:u:| |45213|:|.444a
Length: Easting:
|22|:|.|:u:u:u:| |85245EI.??EIS
North Azimuth: IlElEIC‘EIEI'EIEI“

Figure 6-11

When the first segment is entered, you can click OK or enter your way
through the dialog items and back to the main menu (see Figure 6-12).
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Input-Edit Centerline Clear I Close I

WDiskhDatasewer.cl

Start PtID: IlD E Mo : |45235|:|.444a
Start Sta: Eas: |a52450.??03

CL Element | Length Ending Station

~

a L]

| Load || Add || Edit " Remave ||Save x-\sl

Figure 6-12

The procedure is then repeated for point 5, the second and last line
segment. The fastest approach is to select Add, press Enter (for Line),
enter the point number, tap OK and repeat. It is a total of 3 keystrokes,
not counting entry of the point number. The final screen is shown in

Figure 6-13.

Input-Edit Centerline Clear I Close I

WDisk\Datahsewer ol

Start Pt ID: IlD E - -] Mar: |45235|:| 4448

Eas: |85245EI 7703

Start Sta:

CL Element ILengﬂﬁ IEnding Station

"~ Line 2200000 220,0000
e i 411.2878 731.2878
d ]
| Load || add || Edit || Remove || Save As |
Figure 6-13

A Highway Centerline Example—From Plans

Highway Centerlines are the most complex form of centerline, because
they can include curves and spiral curves. Though centerlines and
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profiles can be entered using office software and downloaded to FAST
Survey as LandXML files or as native files in SDR33 format and
converted to FAST Survey format, it is often necessary to enter these
files in the field. Sometimes this entry process is based on a concise
printout of centerline and profile information, and sometimes it must
be read from actual paper plans of the road project. We will examine
the procedure for centerline entry direct from paper plans (e.g., what to
look for, what to enter). The first thing to look for is the starting
station. See Figure 6-14.

BEGIN CONMSTEUCTION
STA, 100+78.69
G.P. ELEV. 526.49

Figure 6-14

The starting station is 100+78.69. We can now proceed to Input-Edit
Centerline, found as menu item 1 in the Road menu of FAST Survey.

With this item selected, the first dialog appears and is filled out as
shown in Figure 6-15.
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Input-Edit Centerline Clear I Close I

Mone. ..

Start Pt 10 | E Mar |1D|:u:|u.|3|:|c||:|

Start Sta: IlDD?‘EI.EuQDD Eas: IlDDDD.DDDD

CL Element ILengﬂﬁ IEnding Station

D]

Figure 6-15

If the starting coordinates are known, these should be entered. It
should be noted that all coordinates in a centerline will automatically
translate if the starting coordinates are later revised.

Once the starting coordinates are entered, you select Add to add each
element of the centerline. Supported elements include lines/tangents,
simple curves, spiral-curve-spiral and spiral only, as shown in Figure
6-16.

Type of Element to Add

Curve

Spiral-Curve-Spiral

Spiral Only

Figure 6-16

Note: The Spiral Only element will handle a spiral
between any line and arc segment (eg. line-spiral-arc or



arc-spiral-arc). For that reason, the Spiral-Curve-Spiral
element is really just 2 implementations of Spiral Only
(line-spiral-curve and curve-spiral-line). The advantage of
Spiral-Curve-Spiral is that it completes 3 elements at once
and is a fairly common application on high-speed
highways.

The first element or segment of the centerline is a tangent section up to
the first PC. The paper plans show the station of the first PC and the
bearing into the first PC (see Figure 6-17), which will be entered next
within the Line Element dialog.

Figure 6-17

The PC of the simple curve is 109+27.33. This is also the end of the
tangent section, (or the line element). The bearing into the PC can be
read as N 46°53°31”W. After you select Line, fill out the dialog as
shown in Figure 6-18.
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Line(Tangent) Element

Start Pt I0: Sta; 100786900
Mor: 10000.0000 Eas: 10000.0000
End Pt ID: | =|[Z]
End Station: Marthing:
|1|:|92?.33|:|D |105?9.94EIE
Length: Easting:

|a4a.64|:u:| IQBBD.4366
Bearing: 46,5331

Figure 6-18

Note that all other tangent sections, assuming they are tangent to the
previous curve or spiral elements, can be entered simply by filling out
the end station dialog box (one entry). On the very first tangent
section, the bearing must be entered. When Enter is pressed after
entering the bearing as n46.5331w (or nw46.5331), it converts to a
degree, minutes and seconds presentation. If configured grads/gons,
46.5331 remains in decimal form. When Enter is presses after typing in
the End Station, the program calculates the Northing, Easting of the
End Pt. and the Length of the tangent section. If the length was known
(and the PC station was not known), then length could be entered, and
that would calculate the End Station of the tangent. Click OK to move
onto the next element. Returning now to the Input-Edit Centerline
dialog, we now have an element entered, as shown in Figure 6-19.



Input-Edit Centerline Clear I Close I

Mone. ..

Start Pt 10 | E Mar |1D|:u:|u.|3|:|c||:|

Start Sta: IlDD?‘EI.EuQDD Eas: IlDDDD.DDDD

CL Element | Length Ending Station

~

4] [ ]
Load | il Edit || Rermove || Save x-\sl

Figure 6-19

Now you select Add for the next element, which is a Curve (simple
curve). Select the Curve option, as shown in Figure 6-20.

ne o BITIe 0 Add Close

Spiral-Curve-Spiral

Spiral Only

Figure 6-20

This opens the Curve Element dialog. Simple curves can be defined
several ways, but the easiest is to enter the direction (left or right), the
arc length and the radius length (3 items total). All the other curve
elements are then calculated. Referring to the curve data in the upper
right of Figure 6-21, the arc length (or L) is 1917.23 and the radius is
11459.16. It is a curve to the left, so we choose Left in the Curve
Element dialog as shown in Figure 6-21. Pressing Enter, after the
entry of the second element (arc length if radius was entered first, or
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radius length is arc length was entered first), calculates all items as
shown in Figure 6-21.

Curve Element Ik I Cancel I

PC Sta:  10927.3300 @ Left ) Right
Arc Len: Ilgl?.ESDD Rad: |11459.1E|DEI

Delta angle: 0°35'10,12765"

R PLID: | EllE hor: 22139981

Eas: |1249.2168

PT Pt ID:I E MNor: [11767.2070

78779045
Tang. o the prev., Eas

Chord Bearing: PT Sta: [12844.5600
51941 '065,06353 "W Confirm PCPT |
Figure 6-21

In terms of keystrokes, you can fill out the Arc Length immediately,
because the cursor defaults to that position when the dialog is entered.
Then Enter through the Delta angle to the Radius dialog box, and fill
that out. If you do not know the radius but do know the dregree of
curve, enter ? in the Rad dialog box, go to the Curve Calculator, enter
the arc length and degree of curve. It will calculate the radius.
Highlight and select the radius, then Copy and then Paste (top of the
dialog). If you press Confirm PC/PT you can verify the Tangent Out
bearing, as shown in Figure 6-22.
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Confirm PC
pZ Pt ID: FT PtID:
Sta: 10927.3300 Sta: 12844.5600
MNor: 10579,9406 Mor: 11767.2070
Easz: 9380.4365 Eaz: 78779045
Tangent In{Bearing): Tangent OutBearing):
MN46°53'31 " MS6°28'41"A
Figure 6-22

Pressing OK reveals that we now have 2 elements, a line and a curve
(see Figure 6-23). Press Add to enter the 2nd line or tangent section
leading up to our second curve.

Input-Edit Centerline Clear I Close

Mone. ..
Start Pt ID:I Emr: IlIIIEIDEI.EIEIDD
Start Sta: |1D|:|?a.59|:|u Eas: IlIIIEIDIII.IIIEIDEI

CL Element I Length I Ending Station
- Line 2458.6400 10927.3300
I8 Curve 1917.2300  12844.5600

4] | [»]
Load | Edit || Remove || Save 43 |

Figure 6-23

On the plans, we can check ourselves by looking for the Point of
Tangency (PT) and verifying the stationing. That checks, as shown
below in Figure 6-24 (12844.56). Next we click Add and select a Line
segment.
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L=1917.22"

R=11459.18"

A=08735187 -

L LEN=1914.99 —~

BRG=M B141'08" W 1

T=960.8|5' —

E=40.1 E
I
4=
>
[y
m

f_\_\_'_'_|_‘—|—‘-|—| T T 1
+00 126+00 128+00 | 3

Figure 6-24

Now we look for the next PC station, which equals the end of the next
tangent. Tangent sections can also end at TS (tangent to spiral)
stations as well. Figure 6-25 reveals that the next PC is at station

147+92.27.

LEEB+LYL = 2d

146400 N48+00 | 150400

Figure 6-25
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Entry for this tangent segment is one line, the end (or PC) station.
Pressing Enter leads to the calculation of northing and easting and
length, as shown in Figure 6-26. Note that because the program
defaults to tangential line segments coming off curves and spiral
curves, the Bearing quadrant is grayed out and fixed. If the tangent
segment is non-tangential, then you must check on the Non-Tangential
toggle in the Line (Tangent) Element dialog.

Line{Tangent) Element
Start Pt ID: Sta: 12544.5600

Nor: 11767.2070 Eas: 7577.9045

End Pt ID: | =]|

End Station: Morthing:

[14792.2700 [12842.8412

Length: Easting:

|194?.?1DD |5254. 1479

Bearing: [seo28'41. 12766

Tangential to the previous elem.

Figure 6-26

Press OK to complete the entry for this line element. Next, click Add
(or press Enter for Add) to enter the next simple curve. The curve data
for this curve appears in Figure 6-27.
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L=14431%
R=11458.18'
h=07"Z556"

T LEN=144216
BRC=N B0°05'0S" W
T=722.51"

E=22.78

EE'GE-\—EQ\

B+00

s

Figure 6-27

The key entry items again are, curve direction (left), the arc length
(1443.12) and the radius length (11459.16).

These are entered as
shown in Figure 6-28.

Curve Element 04 I Cancel I
PC Sta: 14792.2700 @ Left O Right
Arc Len: |1443.12E|D Rad: 11459, 1600
Delta angle: [7212'56. 1507 12"
MHar: m
E Pt ID: I :I -Zl
Eas: |-74.2397
BT PtID: I E Mor: |[135962.0514
13004, 1155
Tang. o the prev. Eas: 1100
Chord Bearing: PT Sta: [16235.3900
NE0°05'03. 203016"A | Confirm PC/PT |

Figure 6-28

Pressing OK leads to still another element added to the centerline (see
Figure 6-29).
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Input-Edit Centerline Clear I Close I

Mone. ..

Start Pt 10 | E Mar |1D|:u:|u.|3|:|c||:|

Start Sta: IlDD?‘EI.EuQDD Eas: IlDDDD.DDDD

CL Element I Length I Ending Station H
&% Curve 19172300  12844.5600
*, Line 19477100 147922700 I
B Curve 14431200 162353900

4] | [
Load | il Edit || Rermove || Save x-\sl

Figure 6-29

Notice that in Figure 6-28, the PT Station is 162+35.38. Yet we are
calculating 162+35.39. This is because we entered the given arc length
of 1443.12 from the PC at 14792.27. That adds up! But when you
start to vary from the plans, you need to make a decision. Maybe the
delta angle of 7 degrees, 12 minutes and 56 seconds (7.1256) is what
governs the length of the curve. So if we click Edit and return to the
last Curve element, we can change the Delta angle to 7.1256 (see
Figure 6-30). Note how this computes the PT Station at 16235.38
(rounded). But also note that the Arc length becomes 1443.1116,
implying that the 1443.12 displayed on the plans may be incorrect or
rounded improperly. These are the kinds of decisions you must make
as you enter data from paper plans and make things work. If your
biggest problem is a one hundredth error, you are doing fine!
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Curve Element K, I Cancel I

PC Sta:  14792.2700 @ Left O Right
Arc Lern: |1443.1116 Rad: 11459,1500
Delta angle: 7o12'5n"
D Maor: [2289.6293
R PLID: §| E[ I ——————
I Eas: |-74.23297

PT Pt 1D;| E MNor: |13562.0477
Eas

2004, 1230
Tang. to the prev.
Chord Bearing: PT Sta: |16235.3816

ME005'09, 12766 "M

Figure 6-30

The other issue with highway plans is the precedence of Degree of
Curve data over Radius Length data. A degree of curve of 0 degrees,
30 minutes (as in curves 1 and 2) actually computes to an 11459.1559
radius. This lesser radius would create less distance through the arc, at
a fixed delta angle. To calculate the radius from a Degree of Curve,
use the Curve Calculator, which is accessible from the Radius dialog
box by pressing ? (the question mark key).

We will use the last entries to complete curve 2. The next element is a
line (or tangent) segment leading up to a spiral curve. The end of the
line is therefore the TS or Tangent to Spiral station. This station is
246+41.89, as seen in Figure 6-31.
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Figure 6-31
The line (tangent) segment is entered as shown in Figure 6-32.
Line(Tangent) Element
Start PLID: Sta: 16235.3816
Mar: 135620477 Eas: 5004.1230
End Pt ID: | =|
End Station: Morthing:
[24641.8300 [17287 5650
Length: Easting:
|p406.5084 [-2531.7846
Bearing: [Ez°41'37 12766
Tangential to the previous elem.

Figure 6-32

Note that the computed bearing of NW 63.4137 should be compared
with the plans as a crosscheck. After clicking OK, we are now ready
to enter a spiral curve to the right. Click Add at the main dialog and
choose Spiral-Curve-Spiral, as shown in Figure 6-33.
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Type of Element to Add

Lire

CLrve

Spiral-Curve-Spiral

Spiral Only

Figure 6-33

The easiest way to enter a symmetrical spiral into and out of a circular
curve is to specify direction (left or right), enter the Spiral In Length
and Spiral Out Length (one of which can be zero for non-symmetrical
spirals), radius of the simple curve and arc length of the simple curve.

Another option is to enter the Central PI Station and Bearing Out as a
substitute for the arc length. Figure 6-34 shows the result of the entry.

Spiral-Curve-Spiral Element
Begin Sta: 24541.8900

Spiral In Length: Spiral Out Length:
|320.0000 |320.0000

Data for Simple Curve: ) Left @ Right
Radius: |12?3.24DD arc Len: IQ?B.SQDD

End (5T Sta: 260260.4800

Central PL Station: | Confirm Stationing |
|25515.8016 OF |
Figure 6-34

For spirals, if you remember to fill out the upper 3 lines, everything

else is calculated, including the Central PI Station.

If you press



Confirm Stationing, you can verify the TS, SC, CS and ST stations and
coordinates as shown in Figure 6-35.

Confirm Stationing

TS SC

Sta: 24641.8900 Sta: 24951.8900
Mar: 17287.5650 Mar: 17441.1582
Eas: -2531.7840 Eas: -2812.2583
5 =1)

Sta: 25940.4800 Sta: 26260.4800
Mor: 18228,1680 Mor: 18545.0924
Eas: -3332.6374 Eas: -3305.2639

Figure 6-35

Note that we have got into negative coordinates for the Eastings. Press
Close to return, and then press OK. See the spiral-curve-spiral element
added to the list (see Figure 6-36).

Input-Edit Centerline Clear I Close

MHone...

Start Pt 1D | E Nar: |1|:|Eu:u:|.cu:u:u:|

Start Sta |1|:u:|?a.59|:|u Eas: |1|:|cu:u:|.cu:u:u:|

CL Element I Length I Ending StaH
£% Curve 1443.1116 16233381
*~ Line 8406.5034 24541.890

8 =riral-Curve-Spiral | 1618.5900
1]
Load |

Edit || Eemove || Save ﬁsl

Figure 6-36
Lastly, we will finish our centerline by adding a short 100-foot
segment. In this case we fill out the Length dialog box within the Line
(Tangent) Element dialog, as shown in Figure 6-37.
Input-Edit Centerline
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Line(Tangent) Element
Start Pt ID: Sta:  26260,4800

MNor: 18545.0024 Eas: -3395.2639

End Pt ID: | =]

End Station: Marthing:

26360.4800 [18644.6717

Length: Easting:

1000000 [-3404.4264

Bearing: [n5°15'25 522882" W

Tangential 1o the previous elem. |

Figure 6-37
The final 3 elements appear in Figure 6-38. Click Save As to store.

Input-Edit Centerline Clear I Close I

YDiskhDatatdotl.cl

Start Pt 1D | E Mo IlDIIIEIEI.DEIEIEI

Start Sta IlDD?EI.EuQEIEI Eas: |1D|:u:|u.|3|:|c||:|

CL Element I Length I Ending Staiil
.y Line 84065024 24641.8901
g@ Spiral-Curve-Spiral  1618.9900  26260,480
. | =
4]
| Load || Add || Edit || Rernove || Save Asl
Figure 6-38

Starting on a Curve, and Compound and Reverse Curves

Highway Centerlines will sometimes start on a curve. They can be
entered if you know the coordinates for the beginning point, radius and
point of tangency of the first curve. Otherwise, you must enter a short
tangent segment to precede the curve. Consider the following
centerline data for 3 elements.
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Station  Northing Easting
Start Pt. 20000  69179.6111 306316.6870

Radius 69165.0111 306316.6870
PT 69165.5660 306331.2765
Arc Delta Angle Radius  Direction
Length
Curve 1  22.3785 87.4918 14.600  Right
Curve2 82.3931 6.4821 693.637 Left

Length Bearing
Line 11.22 SE 8.5903

Choose Input-Edit Centerline and fill out the starting information as
shown in Figure 6-39.

Input-Edit Centerline Clear I Close I

Mone. ..

Start Pt 10 | E Mar |691?9.6111

Start Sta: IQDDDD.DDDD Eas: I3DE\316.68?D

CL Element I Length I Ending Station

a | D]
| Lload | add || pickpL

Figure 6-39

Next press Add, and go directly to the Curve option. Fill out the
dialog, as shown in Figure 6-40. Go directly to the coordinate entry
dialog boxes and fill out the coordinates for the PT Pt# and the Radius
Pt#. This defines the curve. Press OK.
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Curve Element K, I Cancel I

PC Sta: 200000000 O Left @ Right
Arc Len: I22.3?85 Rad: 14,6000

Delta angle: |g7°43'17.512802"

RPLID: | =[] N':'r:ﬂ

' |P06316.6869

PT Pt ID: | E- MNor: 591655660

[] Tang. to the prev.

Chord Bearing: PT Sta: [20022.3785
S46°05'20,320418"E Confirm PC/PT |
Figure 6-40

If the Curve then proceeds into another curve (e.g., for compound or
reverse curves), just click Add and choose another Curve element.
Since we are working on a curve that is preceded with another element,
we can go directly to the arc length and radius dialog boxes, and enter
82.3931 for the arc length and 693.6370 for the radius length (see
Figure 6-41).

Curve Element 04 I Cancel I

PC Sta:  20022.3765 @ Left O Right
Arc Len: |82.3931 Rad: 503.6370
Delta angle: |ods'20.9052"

R PLID: | =& N':'riw

207024, 4122

BT PLID: |_ E - Mar: |69083.6117

: [3063329.2848
v| Tang. to the prev. =8

Chord Bearing: PT Sta: [20104,7716
S5°34'51,.861617"E | Canfirm PC/PT |
Figure 6-41

If we choose Confirm PC/PT, we can verify our tangent out bearing in
advance (see Figure 6-42).
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Confirm PC
PC Pt ID: PT Pt ID:
Sta: 200223785 Sta: 20104.7716
Mor: 59165.5660 Mor: 69083.6117
Eas: 306331.2764 Eas: 306339.2343
Tangent In{Bearing): Tangent OutiBearing):
S2°10'41"E S8°58'02"E
Figure 6-42

Finally, we complete the centerline by adding a Line element with a
length of just 11.22. The result is shown in Figure 6-43.

Input-Edit Centerline Clear I Close I

Mone. ..

Start Pt 1D | E Mo |591?9.5111

Start Sta: IQDDDEI.EIEIEIEI Eas: IBDEGlEu.EuEI?EI

CL Element I Length I Ending Station
£ Curve 22,3785 200223733
€% Curve 52,3931 201047716

11,2200 20115.9916

| D]

Edit || Remove || Save Asl

Figure 6-43

The centerline file can be saved and drawn using the command Draw
Centerline. Shown below in Figure 6-44 is the centerline entered
above, including the spiral curve.

Input-Edit Centerline
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j Centerline: \Disk\Datadotl.cl

Figure 6-44

2

Draw Centerline

Function

Draw Centerline will draw the selected centerline on the screen. All
the zooming commands [Zoom In, Zoom Out, Zoom Window, Zoom
Previous and Pan] are available to you in the Draw Centerline
command. The program will automatically zoom to the extents of the
centerline when drawn. If there are point numbers and polylines on the

screen in that area, they will appear as well. Tap the Menu button to
exit this command.

Example 1

Shown in Figure 6-45 is a plot of the Curve-Curve-Line centerline
example entered above in the Input-Edit Centerline instructions.
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Figure 6-45
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Example 2

Figure 6-46 shows a plot of Demo.cl, provided with FAST Survey. In
this case, however, it is shown plotting on top of existing contours.
The centerline plot will not remain part of the Map picture when the
routine is exited. It is a temporary plot. To see the centerline
permanently, choose the command CL2P (CL to polyline), found
under the Tools pulldown menu in the Map View.

CL VIEW il {IMENU)»

ol 2
,@ Centerling: \Disk\Datademo.cl |

Figure 6-46

Draw Centerline
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Input-Edit Profile

Function

This routine allows field entry of vertical alignment files for roads,
sewers and other types of alignments. Vertical alignments can also be
loaded and edited. In addition, high and low points can be calculated
and the elevations of individual stations can be calculated. Vertical
alignments are stored as files with a .PRO extension. Vertical
alignments are typically referred to as profiles. In FAST Survey, the
station ranges of the profile and centerline do not need to match. As
long as they have station ranges in common, any profile can be used
with any centerline for all advanced Roading commands, and for Surv
menu routines such as Offset Stakeout and Elevation Difference by
Road Design files.

Profile Entry

Profiles are extremely easy to enter. When the command is selected, if
no prior profile has been entered, you will encounter the blank Input-
Edit Profile dialog as shown in Figure 6-47. You can also obtain a
blank screen and start a new profile by tapping Clear.

Input-Edit Profile Clear I Cloze |

Mone. ..

PYI Station PYIElev. Slope % YC Length
00000 fooooo |

|
| | | |
| | | | .
| | | |
Check Station |Sta: Elevy:

Load | Add | Remwe| High—LDw‘ Save As ‘

Figure 6-47

m PVI Station: PVI stands for point of vertical intersection, similar
to a PI (point of intersection) for the horizontal alignment. In some
locations, the term VPI is used (vertical point of intersection). You



can start immediately by typing in the starting station under the PVI
column. For our highway example, the starting station is 10078.69.
PVI Elevation: The starting elevation is 526.49. So simply press
Enter and move from the PVI column to the PVI Elev. column and
enter 526.49. Pressing Enter again moves onto the next PVI field,
where you can enter 10600 for the next station, then 529.10 for the
next PVI elevation.

Slope %: Once a second station and elevation are entered, the
program will calculate the percent slope. Alternately, if you enter
under the Slope % before entering the PVI elevation, then the
program will calculate the PVI elevation. The slope column is a
nice check against bad entries in the PVI elevation column. In other
words, you often expect even slopes, and you can check the
computed slopes against the plans.

VertCurve: For Road jobs, you can enter the vertical curve length
under the VertCurve column. This is the total length of the vertical
curve. If the length entered is 600, this means that the vertical
alignment transitions through a curve (parabola) beginning 300
units (feet or meters) before the PVI and ending 300 units after the
PVI. If a vertical curve is uneven, that is, it transitions from, say,
400 feet before the PVI to 200 feet after the PVI, then the curve
must be entered using the form 400-200 (the before and after
distances separated by a dash). FAST Survey assumes all vertical
curves are parabolas (industry standard). For sewer and water line
alignments, there is typically no vertical curve transition, so this
column can be left blank, or 0’s can be entered for vertical curve
lengths.

Check Station: The profile for the highway job shown above has
been entered and appears in Figure 6-48.
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Input-Edit Profile Clear I Close |

CHVFAST SurveytDatahkydot.pro

PYI Station PYIElev. Slope % YC Length
| 10078.69C |526.4900 | \

|1I]6IIID.IIIIIIE |529.1D|:|2 |c|.5|:u:|? \500.00
|12?5|3.|:u:u: |5|:|?.5D|:|2 |—1.cu:u:u:| \500.00
|159|:|D.|:u:u: |523.35|:|2 |c|.5|:u:u:| \500.00

Check Station |Sta: | 12680.5000 Eley:502.9593

Load | Add | Remwe| High—Lu:uw‘ Save As ‘

Figure 6-48

You can also enter check stations below and check the grades at any
desired station. When entering stations, you may include the “+” that
is often used, as in 12+680.5 (English) and 126+80.5 (metric).

m Load: The Load command presents a list of all previously stored
profiles, and when one is selected, then displays the profile
information in the dialog. To load a stored file, you can type a
name in (like Demo), and no extension is necessary. Or you can
pick a name from the screen. To accept it, either press OK or press
Enter.

m Add: Based on which row of the dialog the blinking cursor is
located, the Add button will create a new line in that position with 0
entries (with the exception of slope, which will compute based on
the O entries). If for example, if you touch line 1 (get the blinking
cursor on line 1--the first line), the Insert command will allow you
to insert a new line in the front of your profile. This would be
necessary if you needed to start the profile at an earlier station. To
add to the end of your profile, just arrow key down to the first blank
line and make your new entries (see Figure 6-49).
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Input-Edit Profile Clear I Close |

CHVFAST SurveytDatahkydot.pro

PYI Station PYIElev. Slope % YC Length
|27200.00C |576.1106 |0.4668  |800.00

|29|:u:u3.|:u:u: |549.2996 |—1.4895 \BDD.DD
|3EISEID.EIEIIZ |539.5496 |—|:|.r55|:u:| \D.l:u:l

| | | |
Check Station |Sta: | 28959,.2100 Eley:550.5231

Load | Add | Remwe| High—Lu:uw‘ Save As ‘

Figure 6-49

m Remove: This button deletes the current line.

m High-Low: You can calculate high and low points as well (allow a
few seconds for this calculation).

m Save As: This command will save your profile to any entered file
name. There is no need to enter a file extension. If you want to
save the file as Baker.pro, just enter Baker. The Save As command
will default to the current profile name. If you are entering a new
profile, it will default to the current coordinate file name.

Draw Profile

Function

The Draw Profile command will draw the selected profile on the
screen. The profile will be exaggerated (typically 10:1 or 20:1) for a
more dramatic appearance. You can control the vertical exaggeration
by selecting the vertical scale icon, located at the lower left of the
Draw Profile screen. All the zooming commands [Zoom In, Zoom
Out, Zoom Window, Zoom Previous and Pan] are available to you in
the Draw Profile command. Tap the Menu button to exit this
command.

Draw Profile
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Example

The file Demo.pro is provided with FAST Survey. The PVI
information is shown in Figure 6-50. The plot generated by Draw
Profile, set to a 20:1 vertical exaggeration is shown in Figure 6-51.

Input-Edit Profile Clear I Close I

WDisk\Datatdemo. pro

PvI Station PYIElev. Slope % Wi Length
1m 0070000 poooono Booooo

200.0000  |1005.0000 (4.0000 200,00
202.0000 |1002.9200 (-1.0000 0.00

Chedk Station |Sta: Elev:
Load add  ||Remove || High-Low || Save As
Figure 6-50
PRO VIEW I MENU)

Profiledscale ¥=20.000: \Disk\Datatdemo. pr

Figure 6-51

If you want to change the display scale, click the icon in the lower left

corner . The dialog shown in Figure 6-52 will appear, change the
scale and tap OK.



option

Yertical Scale:
|2|:|.|:n:n:u:|

Figure 6-52

Input-Edit Template

Function

Templates, for roads, levees, ditches and other such earthwork can be
created in Carlson Software products such as SurvCADD or Carlson
Roads, or alternately they can be entered in the field using Input/Edit
Template. They are used in FAST Survey in the command Slope
Staking where the template is one of the design files for slope staking,
along with the centerline and the profile. Templates are also used in
Template Stakeout (for staking those portions of the road from left
shoulder to right shoulder) and for Elevation Difference by Road
Design Files. Templates can be reviewed graphically using the
command Draw Template. Templates are not necessary for the
command Offset Stakeout, found in the Surv menu. In Offset
Stakeout, road or other cross slopes from centerline are entered within
the command itself.

When selecting Input/Edit Template, you are presented immediately
with the input dialog, as shown in Figure 6-53.
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Input-Edit *.pl File Clear | Close |

MNorne...

GRADES: ¥ Right Side Same as Left
enorrace |

Distance | Slope I | Distance |SIDpe |ID

cut/Fill Load Save

Figure 6-53

If you are dealing with a symmetrical template, keep the “Right Side
Same as Left” clicked on. This will reduce entries by half. Otherwise,
you must click into the side you are working on and use Add to add
entries, or Edit to revise. One “trick”, if you have non-symmetrical
grades, is to keep “Right Side Same as Left” on and enter the
symmetrical portion (perhaps the pavement lanes and first shoulder
lane), then when you get to the outside shoulder or other “lane” where
one side is different than the other, click off “Right Side Same as Left”
and complete the non-symmetrical portion of the template.

In the curb-and-gutter template shown below, the Add option is used to
enter the grade breaks from centerline out to the back of shoulder.
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Figure 6-54

Since templates used in Slope Staking help define all grades into the
centerline from the slope stake, it makes sense to focus on the
subgrades that are built by the dozer, motor grader or trimmer. Thus,
despite all the surface grades involved, there are only three distinct
grades in this example curb and gutter template between centerline and
the “pivot point” of the cut and fill slopes: 12.00 at -2% (subgrade at
back of curb), 0.01 horizontal and 1 vertical, and 8.00 at 4%. For the
“vertical” method, some positive horizontal distances must be entered,
such as 0.01 or 0.001. By pressing Add in the dialog, we can enter the
first 2 grades as show n in Figure 6-55.

Grade Dimensions Grade Dimensions Cancel
* Parcent " Ratio T Vertical " Percent T Ratio & vertical
Slope: 2,000 Delta Z: 1
Digtance: 12.000 Distance: 0.01
D: |EP ID: |TC

Figure 6-55

Downhill slopes, going out from the middle of the template, are
entered as negatives. Note that it is necessary to enter an “ID” for each

Input-Edit Template
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break point in the template. This helps identify the description of the
grade on the progressive slope stake report (e.g. from the outside going
in, 8” at -4% to TC, 0.01” at -1 vertical to EP, 12° at 2% to CL). The
shoulder slope going out (8’ at 4%) is entered similarly, as above. The
Input-Edit Template dialog now appears as shown in Figure 6-56.

Input-Edit *.tpl File Clear | Close |

CHFAST Survey'Datahourb.ipl

GRADES: ¥ Right Side Same as Left
orsrrace T
Distance | Slope I | Distance | Slope | ID

12.000 -2.000% EF | 12.000 -2.000% EF
0.010 1.000 TC | 0.010 1.04a0 TC

=.000 4.000%  SHIE=Kn] 4.000%  SH
< ¥|< 3
Add | Edit ‘ Femove W]
S Load ||| Save
Figure 6-56

You can press Save any time to save your work. Here we’ve saved
and named the template “curb.” Now it is time to enter the Cut and
Fill slopes, which are used in slope staking. If the cut slope is 3:1, but
the fill slope is 4:1, you would select Cut/Fill above and enter as
shown. Distinct left side and right side cut and fill slopes can be
defined. After entry of the cut and fill slopes, press OK or Enter to
return to the main Input-Edit Template dialog, and press Save.
Templates can be drawn using the command Draw Template.



Cut/Fill Grades

v Right Side Same as Left

" Percent

Left Side:

CUT - Slope:
FILL - Slope:

TPL VIEW [ JMENU)|

* Ratio

Templatefscale ¥=2.00): C:A\FAST Survey\Dat

Figure 6-57

For highway projects or subdivision roads with cut slopes down to a
ditch line, 4 template definitions may be necessary for slope staking:
(1) Cut Left, Fill Right, (2) Cut Left, Cut Right, (3) Fill Left, Cut
Right, (4) Fill Left, Fill Right. Then the appropriate template could be
used for any condition. Here is the Cut Left, Fill Right for a 2-slope
(pavement and shoulder) road. We will set the fill slope at 4:1 and the
cut slope at 3:1.

Input-Edit * tpl File Close Cut/Fill Grades
Right Side Same as Left
GRADES: ] Right Side Sarme as Left ) Parcent @ Ratio
Left SURFACE Right SLURFACE Left Sid
Distance I Slope I 1| Distance I Slope I St
12,000 -2.000% 12.000 -2.000% CUT - Slope: IE
£.000 -4.000% 8.000 -4.000% FILL - Slpe: |4
12.000 -3.000:1
Right Side:
I EI ‘I I El CUT - Slope: &l
‘ Edit || Rermove Up Doty FILL - Slope: 4
Cut/Fill Load Save I
Figure 6-58

Using this template, cut slopes on the left side of the road will find the
pivot at the base of ditch, while fill slopes on the right side of the road
will pivot from the edge of shoulder. The template would draw as
shown in Figure 6-59, using Draw Template

Input-Edit Template
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TPL VIEW I {IMENU)»
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Q
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.@ Template: YDisk\Datayyroad. ol

Figure 6-59

Draw Template

Function

The Draw Template command will draw the selected template on the
screen. All the zooming commands [Zoom In, Zoom Out, Zoom
Window, Zoom Previous and Pan] are available to you in the Draw
Template command. Tap the Menu button to exit this command.
Figure 6-60 illustrates this command using the “demo.tpl” template.
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Figure 6-60

Slope Staking

Function

The slope staking command calculates and stakes out the location of
the “catch point” where fill slopes or cut slopes contact the original
ground. The slope staking command will also set offset stakes to the
catch point and will produce a report of the slope stake information.
The location of the slope stake is dependent on the position of the
“pivot” point where the slope begins and on the slope itself (eg. 2:1,
3:1, 4:1, etc.). Slope stakes are typically used in highway work, to
locate the toe of slope or top of cut. If design file information is
available for the road template and profile, then the slope stake routine
will calculate distance and offset information for all “break points” on
the template from the slope stake itself back to the centerline. This
also applies to slope staking conducted by section files, and
descriptions associated with the break points on templates and/or
sections are identified by name in the slope stake report.

There are “rules” for slope staking. The slope stake is measured from
a pivot point, which is user-entered, or starts at the centerline itself in
“point-defined” alignments, or starts at the last template point before
the cut or fills when templates are involved, or starts at the left and
right end-points of sections when using section files. Note that in the
command Template Stakeout (which works with both sections and

Slope Staking
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templates), slope staking can be initiated from any desired point. This
allows for slope staking of interior, central median catch points and
slope staking of any side of an eventual divided highway, being built in
stages. Slope staking can be interval based, or accomplished based on
where you are standing right now, independent of station interval.

Although office plans may predict the position of the catch points,
slope staking is necessary to accurately determine the catch points
based on actual field conditions. Slope stakes are often set at an offset
to the actual catch points, since stakes at the precise top of slope or
bottom of fill are likely to be knocked out by earthmoving activity.
Furthermore, slope stakes are often marked with information on the
slopes and distance in toward centerline or in towards the building pad
or other feature. The information on the slope stake is often written in
“progressive” form: distance and slope from offset stake to slope
stake, distance and slope from slope stake to outside shoulder, distance
and slope from outside shoulder to edge of pavement, on into
centerline. Thus, the slope stake, placed safely beyond the area of
construction, tells the story of the cuts and fills in towards centerline or
towards the center of the work.

Catch points for both cut and fill are shown in the typical section
graphics below in Figure 6-61 and Figure 6-62.
Fivot Point
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Figure 6-61
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Figure 6-62

Note in the “cut” example (Figure 6-62) how the catch point may be
closer or farther from the pivot point based on the slope of the original
ground. With flat ground at virtually the same elevation as the



centerline of the road, the catch is found approximately 15 feet from
the pivot point in the base of the ditch. But with ground sloping
slightly uphill, it takes a full 30 feet or so to find the catch point. The
program helps find the catch quickly by modeling the surface of the
ground with each shot taken. Thus, by projecting the ground slope
outward, the program advises the user how far to go to find the
anticipated catch point. Unless the ground slope changes dramatically,
the catch point is usually staked within just a few tries. With GPS, the
process is even more automatic, since the ground elevation is being
computed continuously as you walk toward the catch point. No “shot”
has to be taken until you are positioned right on the catch point itself.
Figure 6-63 shows a cut condition slope stake in 3D. The “catch” is
located at the top of the cut.

Figure 6-63

Four Methods of Slope Staking

User-Defined: This is the most commonly used method of slope
staking. Here, you simply enter the station, offset and elevation of the
pivot point. Do not enter a minus sign for a left offset as in —25, since
the program detects whether you are left or right of centerline. The
only prerequisite is the selection of a centerline file. Cut and fill slopes
are entered in the field.

Point-Defined Alignments: This method is often used for staking the
top of cut for a ditch, particularly a V-ditch. You can select the
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435



Road Menu
436

centerline by any of the three classic methods of centerline file, a
picked polyline on the screen, or a sequence of points. The vertical
alignment can be derived from any picked 3D polyline or from the
elevations on the sequence of points, or you can separately enter a
profile. This method is useful for slop staking existing flow lines,
where you simply take two shots at either end, create an alignment by
point number, then set the slop stakes at the user-entered slope ratio.

Design Files: This is the most “formal” way of slope staking, but
typically only applies to uniform, simple road, drainage ditch or levee
projects where the pivot offset positions do not vary from station to
station. While all methods require that a centerline be selected, the
design file method additionally requires, at a minimum, a template file
and a profile. For more complex roads, superelevation files and
template lane width transition files may also be entered. With the
exception of the centerline, profiles and simple templates, the other
files are usually created at the office using SurvCADD, Carlson Roads
or TakeOff, and then downloaded onto the field computer.

Note: Whenever the Road Design File options is selected,
templates can be selected as a single “TPL” file, or as a
series of templates organized as a “TSF” file (Template
Series File). The TSF file can be entered within Road
Utilities. If the left pavement lane of a road expanded from
10’ — 20’ for a passing lane, from station 1100 to 1200, you
can create two templates, Roadl with the 10’ lane and
Road2 with the 20’ lane. Then if you create the Template
Series File shown below, the program will auto-calculate a
15’ left pavement width at station 1150. This same feature
can be accomplished by using one template and applying a
Template Transition File, which instructs on the changing
dimensions of portions of a single template. Unlike the
Template Series File, the alternate Template Transition File
can only be created at the office using SurvCAD, Carlson
Roads or TakeOff.



Input-Edit TSF File Clear | close |

CFAST Survey'DatahRd107. tsf

Station | Template

0+00.000a Roadl
11+00.000  FRoadl
12+00.000  Road2

20+00.000 Roadz

£ >

Add | Edit: | Remove |

Load | _____________ = ave| Save As | Draw Template |
Figure 6-64

One advantage of the design files method is that the slope stake report
will include information to locate all breaks in grade from the slope
stake back in to the centerline. In this way, the entire road can be built
from the information marked on the slope stake, which is placed
outside the construction area at a user-specified (eg. 5°) offset to the
actual catch point.

This report might appear as follows, using our example fill graphic
above:

Station Offset Elevation
Offset Pt:  25.00 -38.00 5756.58

HDIST | VDIST | SLOPE

OFFSET to CATCH | 5.02 -0.17 CUT 3.4%, 29.5:1

CATCH to PIVOT | 32.20 16.10 | FILL 50.0%, 2.0:1

PIVOT to SHLDR 14.00 | 33 FILL 16.7%, 6.0:1
SHLDR to EOP 12.00 | 0.48 FILL 4.0%, 25:1
EOP to CL 12.00 ]0.24 FILL 2.0%, 50:1

This is sometimes referred to as a “progressive” report, since it lists the
incremental information from each break point to the next, going in
towards the centerline. In some areas, the stake is referred to as a
“story stake” or “progressive story stake”, because it tells the whole
story of the gradework. The program is able to identify the names of
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the break points (eg. “SHLDR” and “EOP”) because the templates
used by the program must have pre-defined IDs for all break points.
Specifically with office-defined templates where cut conditions can
have downslopes for ditches followed by upslopes, the program will
auto-detect whether to pivot into fill or to create a cut condition, and
pivot from the ditch line.

Section Files: Section files can be used to identify the pivot points left
and right and minimize fieldwork. Consider the sections shown below
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Figure 6-65
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Shown are stations 0+20 and 0+40, with the pivot points for slope
staking identified on station 0+40. For the section approach to work,
the left-most point in the cross section must be the left pivot, and
similarly, the right-most point in the cross section must be the right
pivot point. The section should only be entered from pivot left to pivot
right (the “designed” catch points should be dropped). But since the
interior section points have no bearing on the slope staking, they can
be omitted, too. So in the case of station 0+40, a 2-point cross section
could be entered, consisting of pivot left and pivot right. That 2-point
section is also shown in the graphic above. It is just as effective for
slope staking as a section containing all the break points between
pivots. The one exception is if you have entered descriptions for your
section points, you can obtain a progressive slope stake report, just as
with the templates, as shown below (metric distances). Note that if
descriptions do not exist, the report leaves them out. Section-based
slope staking requires selection of a centerline file and field-entry of
the cut and fill slopes.



Offset Point Report

OFFSET PT:
Station: Offset: Elevation:
g8-+00.032 L46.273 219,484
HOIST WOIST G
OFFSET to CATCH 10,08 0.02
CATCH o SH 14.62 7.3l FILL
SH to EFL 743 0.04 CUT
EPL o CROWMN 4,75 0.1z FILL
CROWM 10 LBR1 0,80 0,25 CUT
LBER] to LBRZ 1.18 0,36 CUT
LBERZ 1o LBR3 036 0.04 CUT
LBR3 10 044 0,06 FILL s
£ >
Figure 6-66

Section-based slope staking is useful when the pivot points for
stakeout vary unpredictably and don’t conform to a fixed template.
Section-based slope staking has 2 advantages. First, all sections can be
entered in the office as 2-point sections (left and right pivot),
minimizing field paperwork and reference material. Secondly, odd
stations can be staked out (eg. station 0+27.5), since the pivot points
can be straight-line interpolated by the program.

Section files may be entered in an Road Ultilities, or in an external
program such as Carlson SurvCADD, Roads or TakeOff.

Choosing the Slope Staking Method

When Slope Staking is selected, you are presented with a Definition
Method screen, where you choose among the 4 methods of Slope
Staking: User-Defined, Point-Defined Alignments, Design Files or
Section Files. The application of these methods is discussed above.
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Slope Staking

Definition Methad
v Llzer Entered
" Paint-Defined Alignments
" Design Files
" Section File

v Use Station-Cffset as Description

W Stake Station Intarval

- [
|7 Store Stake Report

CAFAST Surveyi\DatahyMBSlope. tt

m Use Station-Offset as Description: As many as 3 points can be
stored for each slope staking position: the slope stake point at the “tie”
to the ground, the first offset point and the second offset point. The
staking of the offset points is optional. Even storing any of the points
at all is an option. (After all, the main goal is to drive a stake and write
information on it.) But if you do store any of these 3 possible points,
clicking of this option will store the actual, staked station and offset as
the default description. You can append or overwrite it, however. If
this is clicked off, the default description for the catch point is
“CATCH OFFSET” and there is no default for either of the offset
points.

m Stake Station Interval: When clicked on, your slope stake target is
always a fixed point. It is the slope stake at the specified station in the
input dialog in all 4 methods. But if clicked off, the slope stake target
point moves up/down station as you move. In User-Defined, the pivot
offset and elevation is used regardless of station position. In the other
methods, the pivot elevation is recalculated dynamically as you move
from the known information (3D points, profile, sections).

m Round Station: This option applies only if you turn off “Stake
Station Interval” and move to “fluid” slope staking. If you “round” to
an interval, such as 5, then the elevation to stake from is calculated to
the rounded station value, as is the up-down station position for the
offset. Rounding only applies to the stored report—the target still
moves fluidly was you walk forward or back parallel to the alignment.



m Store Stake Report: You have the option to make a special report
of the slope staking. This stores a file containing the station, offset and
elevation of both the slope stake point and the first and second offset
stake points, as requested by the user. The columns in the report are
“dual purpose”. If you stake the catch point, your first elevation
column is the pivot elevation and the second is the catch point
elevation. If you stake the first offset point, that same first elevation
field now is the catch point and the second elevation field is the offset
point. So the field headers for the columns (which will port to Excel in
comma separated form) are Elev PP/CP and then Elev CP/OS,
representing PP for Pivot Point, CP for Catch Point and OS for Offset
Stake. Same conventions apply to the offset distances.

When you click out of the opening dialog that offers the 4 methods of
Slope Staking, you obtain additional input screens.

User-Defined Dialog: If the User-Defined method is selected, you are
first prompted for a centerline, then the dialog shown in Figure 6-72
appears.

Station for Slope Staking Ok Cancel I

Station: 28+00.000
Mext Interval: 50,000

Pivot Off: 20 Pivot Elew: 2275

Read Instrument

Lize Point: | IEI
Cuft Slope Ratio: |25
3

Fill Slope Ratio:

Figure 6-67

At each station, you can enter a specific pivot offset, pivot elevation
and the cut and fill slope ratio that governs. Pivot offsets should be
entered as positive numbers even left of centerline, since the program
will detect which side of centerline you are on from the first total
station or GPS reading. The program will take the absolute value of
the pivot offset entry, in any case.
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You can obtain the position to stake from “Read Instrument”, which
calculates the station, offset and pivot elevation from a measured
position. Or you can enter a point number to obtain a station, offset
and pivot elevation.

Point-Defined Alignment Dialog: The selection of the Point-Defined
method leads to the classic alignment selection screen shown below,
familiar to users of Offset Stakeout and Stake Centerline.

Slope Staking (0.4 Cancel |
Horizontal Alignment &= (| Alignment]

| 1 Load Centerline |

2 Select Polyline |

3 Enter Sequence
of Points (30) &3
Start Station: |0 End; 0+20.362
Preview | Save
Figure 6-68

Though this is the classic use of the Point-Defined option (using
points), slope staking can be conducted from a single centerline and
single profile or from a picked 3D polyline. Points can be selected by
number or picked directly off the screen, as shown below:
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Figure 6-69

When a new horizontal alignment is selected by 3D polyline or point
method, the program will ask if you wish to overwrite any existing
vertical alignment selection. The typical answer is yes—you want it
for both, and you are ready to stake any station at any interval based on
user-entered slopes. Think of points 8 to 3 as the flow line of a ditch
with steep side slopes, and the goal is to lay the slopes back at 4:1—a
perfect application for Point-Defined Slope Staking.

Design File Dialog: If you select Design Files, the dialog shown in
Figure 6-70 appears.
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Design Files (0] I Cancel I

L CNFAST SurveyhDatabWe.cl
Cenberllne E7+60.000 o 94+60.000

Profile CYFAST SurveyDataiMB.pro

Profile: 85+00.000 o 93+50.000

Template | CNFAST Survey'Databourb.ipl

Cptional Files

Superelevation | <MULL =

Tpl Transition | <MULL>

Load Roading Files | Save Roading Files

Figure 6-70

Centerlines, profiles and templates can be made using FAST Survey.
Note that templates can be either single template “.tpl” files or multiple
templates with transitions in a Template Series “.tsf” file. If the roads
have superelevation, the “super” files can be made in Road Utilities. If
template transition files are to be used for lane changes, then this file
type must be made using external software such as SurvCADD or
Carlson Roads. Note that “sets” of Roading Files can be saved and
loaded using the buttons at the bottom of the screen.

Section File Dialog: If Section Files are selected, the dialog shown in
Figure 6-71 will appear.



Section File (0] I Cancel I

CAFAST SurveyDatabWe.cl
Centerllne 27+60.000 fo 94+50.000

Design Section | C\SurvCEDemo'Datat¥sec, sct

Sections: 87+60.000 to 89+60.000

Cut Slope Ratio: 2
Fill Slope Ratio: 2

Load Roading Files | Save Roading Files |

Figure 6-71

The centerline can be made using FAST Survey—in fact centerlines
can be imported from a variety of file formats using the command
Road Utilities, Centerline Conversion. The Section file (which has an
“sct” file extension) can be entered in Road Utilities or impored from
the LandXML format using Section File Conversion, also in Road
Utilities. Roading File sets (as in the above MB.cl and Xsec.sct files)
can also be saved to a named set and then re-loaded later for
convenience.

Setting the Station and Interval for Stakeout

The next screen sets the station to stakeout and the interval. This
screen’s options are slightly different depending on your method and
whether you have turned off the Station Interval option. In effect,
there are 8 ways of going into Slope Staking: 4 methods times 2
interval options (on=fixed station/off=fluid, real-time). The User-
Defined station interval dialog has already been discussed. But if you
click off the “Stake Station Interval” option, the User-Defined dialog is
simplified as shown here:
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Pivot for Slope Staking (0] 4

Cancel I

Pivot OFF: 0|
Piviot Eley: 2275

Eead Instrument

lza Point: | =

Cut Slope Ratio: |25
3

Fill Slope Ratio:

Figure 6-72

Note there is no “Station” and “Next Interval” option—it will just use
the same offset and elevation at all points along the centerline as you
move. This non-interval method could be called “real-time” slope
staking. You are freed of the constraints of staking a fixed point at a

specified station.

The Pivot Offset should be entered as a positive number—the program
will automatically detect whether you are on the left or right side of the

centerline. The screen is exited by pressing OK.

The Alignment Point method has its own pair of “follow-up” screens
for the location to stake. Shown below are the “by interval” and “no

interval” screens, side-by-side.




Station for Slope Staking (o=l [l Pivot for Slope Staking Cancel

Station: O+00.000
Mesct Interval: 50,000

Pivit Off:

il

Pivot Off: 0

Read Instrument

Use Point: E lJze Point:
Cut Slope Ratio: |25 Cut Slope Ratio: |23
3

Fill Slope Ratio: |2 Fill Slope Ratio:

Read Instrument

e

11

Figure 6-73

For flow line or V-ditch staking, a 0 pivot offset would be entered
from the point-defined alignment. If the ditch were a trapezoidal ditch
with a 2 meter bottom width, and the alignment was the centerline,
each side of the ditch could be slope staked using a pivot offset of 1
(1/2 of the ditch width from center to pivot point).

Both the Road Design Files and Section Files methods go straight to
the navigation (stakeout) screens if no interval is selected (Stake
Station Interval turned off). The pivot offset is built into these
methods based on the “rules” outlined earlier: you stake from the
pivot to cut or fill in templates, and from the extreme left and right
points of cross sections. But if station interval is turned on, this is the
interval input screen:
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Station for Slope Staking [0]4 Cancel I

Station: 28+00.000
Mext Interval: 50,000

Eead Instrument ‘

s Point; | | =

Figure 6-74

Slope staking cannot occur outside the station range of the horizontal
alignment. If your horizontal alignment runs from station 0 to 308,
you can’t stake station -10, either by interval method (naming the
station) or by the non-interval, fluid “where-you-are” method. You
will get this dialog in response to out-of-range slope staking by
interval:

Failed to find station-offset on centerline.

In live stakeout mode, you will get “Off Centerline” when beyond the
range of the horizontal alignment.

All paths lead on to the navigation or stakeout (some call it “set out™)
screen.



The Navigation (Stakeout) Screen

When configured for GPS, the navigation screen then appears as

shown in Figure 6-74.
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Figure 6-75

Note that because the GPS reads continuously and models the ground
surface, the program calculates immediately where the catch point (the
circle with the X) is located. You simply walk right to it. If the
ground goes uphill or downhill as you approach the point, then the X
will move closer or move away, until you are right on it.

As you get closer to the point (within 1 unit distance), the program will

present a bullseye screen, as shown in Figure 6-75.
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Figure 6-76

When you are satisfied with the accuracy of the slope stake position,
you then touch S for Store (or press Enter to take the shot). In this case,
the fill rounds to 2:1 so its time to drive the stake.

Interval and Non-Interval Methods Impact Stakeout Screen

The stakeout screens above are for the interval method. In the non-
interval, “fluid” slope staking, where you can drive the stake
anywhere, the “Forward-Back” portion of the screen becomes vertical
“Up-Down”. This is not referring to up-down station but up-down
vertically. In this fluid stake-out mode, you simply move in or out
from the centerline to set the slope stake—there is no correct or
incorrect forward or back station. So the program instead reports the
vertical up to the fill slope above you or down to the cut below you.
Consider the diagram in Figure 6-77:



Catch Ground

Figure 6-77

If you are moving out to the catch point along the ground, you would
get a report of “Up 1.25” or some such number, and the “Up” amount
to the ground would decrease as you approach the catch. The actual
stakeout screen would appear as shown below. Note that some
surveyors will watch the lower line (1.6:1 for 11.59) and just keep
moving out until they see 2:1 (or the desired slope) and drive the stake.
This is fast, but slightly less accurate. Because of rounding, you may
be setting 2.04:1 or 1.96:1 (good enough for many types of work).
Others will watch the “UP” value decrease to 0 and drive the stake,
which is the most accurate method along with watching “OUT”
decrease to 0.
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Figure 6-78

Storing the Slope Stake and Offset Stake Points

When S for Store is pressed, you may store the actual slope stake point
(points 14 and 18 in the graphic below). You can also store a first
offset point (since the slope stake itself can be removed by
construction). The slope stake information is typically written on the
first offset stake. Then you can also stake a second offset point, to
obtain “line” to reset the slope stake if it is knocked out. The first and
second offset stakes provide a direction back to the slope stake. When
the slope stake is set, the program prompts for setting the first offset
stake. When the first offset stake is set, the program prompts for
setting the second offset stake. Both offset stakes are optional.
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Figure 6-79

The storage of the slope stake points is an option turned on by clicking
“Store Point to CRD File”. With this clicked off, you can simply slope
stake and avoid storing any points. The Description for the point will
default to the station and offset, if Use Station Offset as Description is
turned on within the initial screen. Otherwise, the description will be
blank as shown below, or will default to the previous description.
Slope Staking will not respond to settings in Configure Reading for the
Height/Description prompt screen. If you are using a named “Report
File” (set in first slope stake screen), you can still control at the point
of staking whether you choose to append data to the file by clicking on
or off “Store Data to Report File”.
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Slope Staking Store Cancel

Station Offset Elevation

Pivot Pt: 87+70.280 L21.670 226,540
Catch Pt 87+70.280 L35.944 219,403
Stake Pt 87+70.280 L35.982 219,403
Stake to Pivot
H: 1431 %: 7. 14 FILL 49.9%, 2:1
Stake to CEMTER:
H: 3598 % F97 FILL 22.2%, 4.5:1

v Store Point to CRD File

W Store Data to Report File

Paint Mo; g | oK
Description: |
Figure 6-80

When Enter or OK is pressed, you are prompted for whether to stake
the first offset stake.

Slope Staking Store

Station Offeat Elavation
Pivot Pt: 0+00.000 L12.000 005,250
Catch Pt 0+00.000 L15.455 003523
Stake Pt +-00.068 L15.527 093,523
Stake 1o Pivot PIVOT:
H: 353 V. 1.73 FILL 49.0%, 2.0:1

Store Point 10 CRD File
Store Data to Report File

Point Mo: 14 oK |
Description:  [STA 0+00.068 OFFSET L15.527

Figure 6-81

If you are doing “User-Defined” or “Point-Defined Alignment”
methods, you are shown the horizontal distance and vertical difference
to the pivot point, which can be written on the Slope Stake. Additional
break-point information appears if you are using the “Design File” or



“Section File” method. If you trust that the Slope Stake will not be
knocked out, then you are done—no need to set an offset stake.

Pressing OK leads to the prompt to set the first offset stake. If you
choose to set the first offset stake, then you can set the offset distance,
as shown in Figure 6-82.

First Offset QK l Cancel I

Station:

Offset:

COffset Type

(L Offset @ Delta Distance from Catch Pt

Figure 6-82

Press OK and then you are in a standard stakeout screen. The offset
point is a fixed location and the stakeout procedure is similar to point
stakeout. This leads to a report of information that can be written on
the Slope Stake. Finally, you will be prompted for staking out a
second Slope Stake, to establish “line.” After the first offset stake is
set, and before the prompt for the optional second offset stake, a
summary screen will appear. If you have used the Road Design File or
Section File methods, you will be presented with every break point
into centerline:
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Offset Point Report

OFFSET PT:
Station: Offset: Elevation:
88+99,935 L37.430 219,493
HOIST WOIST 5
OFFSET to CATCH 9,90 0.03 CUT O
CATCH o SH 11.53 5,76 FILL 5C
SH to EP &.00 0.24 FILL 4.
EP to CEMTER 10.00 0.20 FILL 2.
£ >
Figure 6-83

Finally, you will be prompted for staking out a second Slope Stake, a
more rarely used option whose purpose is to establish “line” (the
direction) from the first offset stake to the slope stake itself. This
permits accurate replacement of the slope stake when it is knocked out
by construction activity.

Note: When using Road Design or Section Files in Slope
Staking, setting the first offset point is the recommended
procedure, as it produces the full report, referenced and
cross section IDs, for all break points all the way into the
centerline point.

Procedure for Slope Staking with Total Stations

The procedure is nearly identical for Manual Total Stations, except that
you must press R for Read (or Enter) to take shots and allow the
program to begin calculating the Slope Stake position. Unlike the GPS,
FAST Survey cannot predict the location of the target slop stake poin
until at least one measurement is taken. After any measurement, the
following screen appears:
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Figure 6-84

Note: When using either GPS or total stations for slope
staking, you can obtain more graphics and less screen
information by pressing the down arrow key. It literally
has the effect of bringing the graphic screen down (see
below). Pressing the up arrow key will pull the screen back
up and show the full text. This works in all modes except
GPS Simulation, where the up arrow moves the cursor

faster, down arrow slower.
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The Slope Stake Report and Writing on the Slope Stake

Surveyors doing slope staking have the option to write the information
on the stake as each is surveyed, or to come back at a later time, refer
to the slope stake report, and write on all the stakes after the surveying
is complete. The slope stake report file is a comma-separated “.txt”
file, configured in Job Settings, Stakeout, Set Cutsheet Format, which
might appear as follows if formatted in Excel or another spreadsheet
form:

Des Off Des Elv Staked Sta Staked Staked Desc

Off Elv
L33.849 998.075 0+99.966 L33.453 998.075 Catch
Point
L38.849  ——--- 1+00.019 L38.866  998.15 First
Offset
Point

OFFSET to CATCH, 5.01, -0.07, CUT 71.6:1, 1.39%
CATCH to PIVOT, 23.849, 11.925, FILL 2:1, 50.0%

Armed with this information, the user could write out the slope stake.
A typical slope stake might appear as shown in Figure 6-86.
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Cross Section Survey

Function

This function collects as-built cross sections of roads or other
alignments and stores them as points. The descriptions of the points
will store the station and offset. The station itself can be set to
automatically round to the nearest 5, 10 or other station interval (eg. a
shot at 179+98.23 would round to 180+00 if a rounding of 5 or 10 is
used). The information can be stored into a “.not” ASCII file in
addition to the points themselves, if store to Note file is turned on.
You can save the cross section data to a cross section file in .SCT or
RAW/Geodimeter format and you can output a cutsheet file which
compares existing grade to a design grade. Cross Section Survey can
also be used simply to verify your current station and offset as you
move along a centerline using GPS or taking total station shots.

This routine is often combined with office software to check as-built
road cross sections against desired grade and to calculate quantities for
payment. The field crew begins by taking shots along each desired
cross section, as shown in Figure 6-87.
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Figure 6-87

If, for example, 4 sets of cross sections were taken from station 0+75
to 1450, the points would appear as shown in Figure 6-88 (plan view)
and Figure 6-89 (3D view). There is an option to turn off point
number storing, in which case the shots can still be stored to a cross
section (.sct) file and report file (.txt).
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Figure 6-89

The command begins with a screen where you select the method for
defining a centerline. The options are shown here:
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Define Centerline (0] 4 Cancel I

£ Arc from 3 Points
[ arc from PC, PT, Yalue

" Salect Polyline

" Enter Sequence of Points ¢ MNone

Figure 6-90

The next screen allows you to choose whether or not to store a file
summarizing cross section data (See Figure 6-92). Because the SCT
method requires that you choose an alignment, the option for no
alignment (“None”) only applies to the Raw/Geodimeter method, in
which case a named file is required. Except for this case of option
“None”, the Section output file is optional because the information will
be stored with the points. When you click Select File, you have two
file type options when using a horizontal alignment:

File Type

" Raw Geodimeter

Figure 6-91

The Raw file format is a design that is compatible with the old
Geodimeter section file format, and includes special prompting for job
type. It is discussed in detail below (see discussion of “None” as
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461



Road Menu
462

centerline option). It leads to a different set of screen options than the
SCT format.

Unless you are looking for Geodimeter file format compatibility, you
should consider storing a section output file in the “.SCT” format,
since it can be converted, using Road Ultilities, to LandXML form and
then imported to several different roading software packages for
plotting and computation of volumes. The “.SCT” section files can
also be used directly for volume calculations with Carlson Roads,
Leica Site Manager, Topcon Topsite and SurvCadd. You can also set
the rounding—here, a rounding of 10 units (feet or meters) has been
selected. The station and offset can also be stored as the point
description and as a note file, if the lower options are clicked on.

Cross Section Survey (0] 4 I Cancel I

-Section File

H-5CT Settings
Store Data o SCT Section File

Select File  |YDisk\Dataltest.sct
Select File Store Cutsheet Data to File

\Disk\Datax-sect bt
Store Paint in CRD File

Round Station to the Mearest |1III
Lse Station-Offset as Description
[ Store Station and Offset in Nate File

Figure 6-92

Note that the rounding is fully automatic. If you choose a S-unit
rounding, and are targeting station 0+75, but take a shot at 0+77.93, it
will round up to 0+80 (see point 12 in the above point plot).

Before collecting the cross sections, it is important to click X-SCT
Settings in the upper right, and set the stations you wish to capture.
This way, if the station rounds, per the above screen, to a station that
doesn’t exist in your list, you are warned before proceeding with
storing. This list also includes the left and right “tolerances” for the
offsets, which will lead to warnings if you exceed that distance from
centerline. If you set a tighter “Station Tolerance” in X-SCT Settings



(option Edit) than the “Rounding” Tolerance, you will be warned even
though the rounding is correct. These tolerances should match, for
consistency. In the screen shown below, station 0+60 has been added
as a special station. Clicking the first line (0+00.000-3+08.327) allows
you to set the standard interval, and the additional stations in the list
would be for special stations in addition to the standard interval.

ASection Settings

Ctation Offset Left | Offzet Right

0+00.000 100.000 100.000
0-+50.000 100,000 100,000
3+08.327 100.000 100.000

/| | ]
Add Odd Stationg | Edit |Bemwe Sawve

Figure 6-93
With the first line highlighted, as shown above in Figure 6-93

Selecting Edit leads to the settings options for the full range of stations
shown in Figure 6-94.
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X-SCT Settings ok__| Cancel

MIM Sta: 0+00.000 MaX Sta: 3+08,327
Range of Stations:

Beq. Sta: [0+00.000

. Do notuse range
of stations

End. Sta: [3+08.327 Left Off,: |l0D.000

Interval: |50.unn Right OFF.; 100,000

Offset from alignment o X-Section:  |0.000

Station Tolerance: 5.000

Add Start and End Stations
["] add P1, PC, PT, TS, SC, €S, ST Stations

Lt

Figure 6-94

With an interval set of 50, and Start/End Stations turned on, and the
special station 0+60 added, the program will only expect you to
capture stations 0, 50, 60, 100, 150, 200, 250, 300 and 308.327. The
Offset from alignment to X-Section option let’s you, in effect, use an
alternate, parallel centerline at a left (negative) or right offset from the
main centerline. Unless the Raw/Geodimeter method is used, a station
“warning” screen is used if the rounded station is not in the list or pre-
selected stations. The “Station Tolerance” option will let a capture of
station 75 round to 80, but since 80 is not in “the list”, you will be
warned before storing. A station of 55 would round to 60, which is in
the list, leading to no warning screen. Since the rounding was set to 10
in this example, data collected at 45 to 55 would round to 50 (station
53 would not round up to 55), and therefore only “even 10” stations
will be collected to begin with. So the additional “Station Tolerance”,
which rounds the collected station data to the listed stations, will not
activate. Had we permitted rounding to the nearest 5 station, then 55
would round up to 60 and store without warning.

When OK is clicked from the Cross Section Survey dialog, the
program immediately proceeds to a point collection mode, with
continuous presentation of station and offset (if running GPS or robotic
total stations). Using GPS, the screen appears as shown in Figure 6-95
in all cases except the Raw/Geodimeter format style.
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Figure 6-95

Storing Points using GPS: There are two methods for storing points
in real-time GPS mode: Press the S icon at right (or pick Alt S) or
simply press Enter. The “binoculars” icon will bring up the
Monitor/Skyplot dialog. You can survey as many cross sections as
desired within the command. Unlike in Slope Staking, Cross Section
Survey will respond to the setting for Hgt/Description prompt on save,
found in Configure Reading, allowing you to arrow key to desired
descriptions or change your rod height after taking the shot. Option C
goes to the Configure Reading directly from the data gathering screen.
When done, simply select the Menu button, and you are returned to the
Road menu. When exiting by pressing Menu, if you have opted to
store to an SCT file, you will be prompted to store the cross section
information in SCT form.

Storing Points using Total Stations: After confirming the occupied
station and backsight, as with all total station work, proceed through
the same options above until you reach the store point dialog (as
shown in Figure 6-96).
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465



Road Menu
466

X-SCT SURV | IMENU)

gl . 50 m

=
=N
Ry,

IR

@Rl t:[133  Desc: |IETDIERES HT: |2
R:Z55905'00"  74:8E°34'S1"  SD:55.9800
22 lsta:0+062.705 L35.35

Figure 6-96

Here your options are R for read followed by S for Store, or simply
Enter to Read and Store. The backsight icon can be pressed to set a
new occupied point or backsight point. Note that we have a very
“busy” screen of points. If you just want to see your setup, backsight
and last point that was measured, press Alt F. This produces the screen
below. You will stay in this mode until you press Alt F again and

toggle back to the presentation of all points.

[s
Ic
.

X-SCT SURV [ MENU)

gl 60 m

a .,
Q] F

@I@j/

R

@ t:[132  Desc: |EETDIERES HT: |2

F:233°23'00" ZA:88°34'S1" S0:55.9800
‘@2 Sta:0+062.705 L35.35

Figure 6-97
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If a shot is taken that doesn’t round to a station in the list of
“approved” cross section stations (X-SCT Settings), then a warning
screen appears.

X-SCT SURV [ JMENU)

%l | 0m ||

R

¥
@ t: |133 Diesc:

F:210°19'51"  Z4:90°33'11" SD:84.5100
‘@2 Sta:0+075.018 L102.01

S
C
M

Figure 6-98

In this warning screen, we have exceeded the tolerance on 2 accounts:
we round to 0+800, which is not in the list, and our offset is 102.011

left, which exceeds our anticipated maximum offsets of 100 left and
right.

Station/Offset report Cancel

Station Tolerance is Excesded!

[ Edit Current Station

Round to:  0+80 10 -
[ Use Clogest Sta:  0+60,000 (Ddd)

Dffset is beyond the limits!
Current Offset:  Left 102.011

Offsetleft: | 100.000

Offset Right: | 100,000

| Continue Storing

Figure 6-99

Points Store with Station/Offset Descriptions, as shown below:

Cross Section Survey
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29 1425 L23.58
30 1+50 1L33.24
31 1+50 L19.39
32 1+50 RI1.98

33 1+50 RI18.12

The “cutsheet” file, which is comma-separated, would appear as
follows if presented in a tab-delimited form:

#Point ID  Station Offset Elevation Description
29 1+25 Left 23.5759  991.2901 1425 L23.58
30 1+50 Left 33.2363  989.9193 1+50 L33.24
31 1+50 Left 19.3923  996.8921 1+50L19.39
32 1+50 Right 1.9816  998.2340 1+50 R1.98
33 1+50  Right 18.1201 997.0731 1+50 R18.12
etc.

When you exit the routine by clicking Menu from the data gathering
screen, and have Store SCT file turned on, you will be asked if you
want to “process” or add the last shots you collected to the named SCT
file. You have the choice to “Process” (use the data) or “Discard”
shown in Figure 6-100.

Road Menu
468



Process SCT File

Current SCT Section file:
\Disk\Data\test.sct

Discard temporary SCT Section file

Figure 6-100

The program will even keep the section data “on file”, so that if you
Cancel the above screen, and re-enter Cross Section Survey, you will
be prompted again whether to save (process) or discard the cross
section data collected earlier.

Options When Storing in Raw/Geodimeter Format

When the Raw/Geodimeter Format is selected, a distinct set of screens
are obtained. This particular format was adapted for highway
departments and survey companies that had built cross sectioning
practices around the Geodimeter format. This method requires that
you enter the station (chainage) being surveyed, and only uses the
centerline position to advise you on your station and offset. A
horizontal alignment is not required. The program detects the selection
of this format, and before proceeding, opens with a starting screen
where job-based information is entered:

Cross Section Survey
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Project | 104 Morth
Info | Ag-Builts 240-300

Operator | YF

Instr, Mo, |3
Termp, 62.0 Press. 30,10
Signal Ht. | 2.100

¥-Sec Type: O Criginals ™ Finals

¥-Sec Job Task

Typicals j |Cr|:|55 Sections j
Topsoil | [Bridge Survey 0
Subcut Setout Dev,

Bench Cut Cross S

Ditch Borrowe Profile

Wiaste Topography

Stockpile Fly Levels

Rock Cut

Contour b

Figure 6-101

There are pre-set job categories and tasks, which save into defined
number categories in the old Geodimeter raw file format. Whereas the
SCT method recognizes the station you are on and automatically
rounds to it when you are within tolerance, the Raw/Geodimeter
method requires that you click the Station button, shown below, and
set your target station for collection of cross section data:
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KsCT SuRy __TMENUMStanan g
@ Fixed tei§ 70 m
54 55

a0 .
a8 = Station: 0+280.000
) 51Q
@E—v £ 5 Frey | et |

@Pt: |57 Desc: |5+140 L21.68 HT: 2.1

\S000.6051  E:SO7S.7816  Z:991.9023
HRMS:0.043 VRMS:0.074

@ Dsq:0+000.000 RO.000
Sta:0+142 549 L.21 685

@ ST | cLBL | -0.00 | CHEK |

Figure 6-102

Then you proceed from the current location (station 0+142 above) to
the target station, 280 (shown here in kilometer form, as in 0+280, as
configured in Job Settings, Units). In fact, although the points that are
stored may contain station and offset descriptions, the data stored to
the raw file pays no attention to the centerline information. The station
and offset on the screen (0+142 in this case) act only as a check on
your current location. The direction of taking the sections, (L to R or
R to L), is important and is set by specifying “Chainage Direction”.
Unlike with the SCT format method, pressing Menu to exit does not
store the data, but instead the data is automatically stored as you go, as
a series of 37 (N), 38 (E) and 39 (Z) record types (Geodimeter format),
with header line records, as shown below:

Chainage Direction:  ® LtoR ¢ RtoL

CL Off: 0,000
Inc. Sta: 20,000

2] 8] [&] [=

50=XSEC1
54=104 North
0=As-Builts 240-300
53=VF

90=2

97=0
51=3-28-2004
56=65.0
74=30.10
55=3

96=2

6=2.100
80=280.000
91=1
37=5105.857
38=5069.091
39=991.905
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37=5104.091
38=5074.931

39=990.724

Starting left to right, the data points begin with a 91=1 record. A right
to left section would begin with 91=2. When you “cross 0” or are on
the centerline or baseline, you click the CL/BL button which sets a
92=1 record for centerline and 92=2 for baseline, and the next shot is
the centerline/baseline shot. If you select the “-0.00” button, this
indicates whether the next shot is a tie-in (catch) or extension beyond
the tie-in. This sets a 93=1 record for the catch and 93=2 for the
extension prior to the subsequent coordinate record. In effect, you tell
the program where the centerline or baseline is by shooting that point.
Then the station and offsets of the shots for that cross section are
determined relative to that center-of-alignment shot. It does not use a
horizontal alignment combined with rounding to determine the station
and offset of the shots (like the SCT method does). You tell it the
station, the direction of measurement (left to right or vice versa) and
you tell it which one is the center shot. This is why the
Raw/Geodimeter method is the only method that works with no
centerline (the “None” option). For each section, you tell it the station
and center shot, and all other measurements are used to determine the
left and right offsets relative to the center shot. If the L to R method
was used, shots before the center shot are on the left, for example, and
their offset is determined by the inversed distance to the center shot.
The centerline file or other form of horizontal alignment, if selected, is
academic and only used to advise you on your current station and
offset. The CHK button will allow checking into known points to be
sure that tight coordinate control is maintained. N moves onto the next
station as defined by the interval set using the Sta button.

Note: The .SCT file method is the standard Cross Section
Survey method. The RAW/Geodimeter method is a
flexible routine designed to adapt to customers who have
built their cross section processing systems around the
Geodimeter raw file format.



Road Utilities

Function

Function: Road Utilities include necessary routines to convert
centerlines, profiles and cross sections from other formats to the
formats used by FAST Survey. FAST Survey uses ASCII file formats
for centerlines (“.cl” files), profiles (“.pro” files) and cross sections
(“.sct” files). These same formats are used by other Carlson products
such as SurvCADD, Carlson Survey and Carlson Roads. Road
Utilities will also scale up or down centerlines and profiles, usually to
convert between metric and English units. In addition, Road Utilities
includes a command for entering a superelevation file (“.sup”), which
can serve as an optional input file and react with templates in
commands such as Template Stakeout, Slope Staking and Elevation
Difference. Finally, Road Utilities has an option for a Template Series
file, which will transition from one template to another automatically,
as long as the templates share identical “IDs”. The Template Series
file can be substituted for a standard template file in Slope Staking and
Template Stakeout, wherever “design files” are applied. The options
for Road Utilities are shown in Figure 6-103.

Road Wilities Close

Centerline Conversion

Centerling Transfor mation

Profile Conversion

Section File Conwversion

Input-Edit Section File

Input-Edit Superelevation File

Input-Edit Termplate Series

I I
| I
| |
| Prafile Transformation |
| |
| |
| I
| |

Figure 6-103

File Conversion and LandXML: The LandXML file format is
becoming a standard encouraged by many DOTs, by AutoDesk, by
MicroStation and by several software companies such as Carlson,
Infrasoft (Moss) and Geopak. LandXML files have a “.xml” extension
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and may contain various road design files from centerlines to profiles
to cross sections. The “header” lines within the “.xml” file will
indicate what design files are included, and sometimes several files of
the same type, such as 3 or 4 centerlines or profiles, may appear in the
same LandXML file. As more and more software companies offer
LandXML file output, this file type may be the preferred form for data
exchange. Be aware that each company tends to implement the
LandXML format in slightly different ways, much like DXF files for
drawing data exchange were sometimes slightly different in format
between AutoDesk and MicroStation, or from release to release.
Therefore, if a LandXML file containing centerlines, profiles or cross
section files fails to convert, it is recommended that they be emailed to
Carlson Software so changes can be made in FAST Survey to enable
conversion. LandXML is an evolving format that is likely to solidify
in the near future.

Centerline Conversion

Centerline Conversion: Centerlines are used in numerous commands
in the Surv, Cogo and Roads menus. Centerlines can be made “from
scratch” within FAST Survey using Input-Edit Centerline, but they can
also be converted from the following file formats:

ASCII Inroads (.ASC extension)

ASCII LDD (.TXT)

Geopak (.OSD)

LandXML (.XML)

Leica (.GSI)

SDR (.SDR)

TDS (.RD5)

Terramodel/Geodimeter (.RLN, .ALN and .ARE formats)

Note that for Terramodel/Geodimeter RLN to CL conversion,
beginning with FAST Survey 1.5, spiral-only elements will be
successfully read and imported. The FAST Survey format has a “.CL”
extension. These source files can be loaded into FAST Survey using
Data Transfer, located in the File menu options. When doing the
conversion, and selecting a particular format, the program
automatically looks for the corresponding file extension, as in the case
below, where the goal is to input a Leica “.gsi” centerline shown in
Figure 6-104



Import/Export Centerline
Leica File {*.gsi) |

(=30 | / Existing
CL File ¢*.cly I/|
Select Mew CL | Select Existing .CL
Conversion type: |Lei|:a j

Geopak
LandxhL

SDR. b

Figure 6-104

Clicking “Existing” in the upper right will load the “.gsi” file and
clicking “Select New .CL” (Figure 6-104) will save the centerline file
in the correct format for use in FAST Survey. Reversing the direction,
clicking “Select Existing .CL” would recall a FAST Survey centerline
file and then clicking “New” in the upper left would save it back to a
Leica “.gsi” file in this case, for use in other software. For file types
where both Import and Export options are available, the conversion
procedure forms a “criss-cross”: You bring the files into FAST Survey
by going upper right (“Existing”) to lower left (“Select New”). You
send the files back to the “non-FAST Survey” format by going lower
right (“Select Existing”) to upper left “New” as shown in Figure 6-105.

3
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Import/Export Centerline Cloze
Leica File (*.gsi)
CVFAST SURNVEYADATANRD10Y GEI

: Mew File [ ¢ Existing File
CL File {*.cl}
CAFAST SURVEY\DATANRDRQT CL
Mew File Existing Filz
Conversion type: ‘Leica j

| Export o Leica |

Figure 6-105

When the files have been selected, the appropriate action is highlighted
below. In the case above, we are converting “Demo.cl” from FAST
Survey to a Leica “.gsi” format, so the “Export to Leica” button
highlights in the lower right. For the Leica “.gsi” format, 2 export
options are available (8 and 16 character), leading to one more
selection dialog shown in Figure 6-106.

GSI File Format Cancel

v g

18

Figure 6-106

If the SDR format is selected, the dialog automatically changes as
shown in Figure 6-107.
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oK, |

Figure 6-107

When the process is completed, the program announces “Process
Done,” and you are free to move on to the next command. Most
formats only convert to FAST Survey and not back again, and
therefore only have “one-way” dialogs. These include ASCII-Inroads,
ASCII-LDD, Geopak, Moss, TDS and Terramodel/Geodimeter. When
only 1-way conversion (to FAST Survey) is available, the dialog
appears as shown in Figure 6-108

Import Centerline

InRoads File (*.asc) |

Existing

CL File (*.cl) |

Select Mew .CL

Comversion type:  |[EESIESEIEEERE

Figure 6-108
Importing TDS RDS5 Files

Importing TDS RDS5 Files: If TDS is selected, centerlines can be
converted “1-way” to FAST Survey centerlines. It is important to note
that the TDS RDS file is a dual centerline and profile file. Because the
TDS RDS5 file does not display the starting station, an extra dialog will
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appear requesting starting coordinates and a starting station, as shown
in Figure 6-109.

Enter data

Starting Station:

Starting Morthing:  Starting Easting:
[n.oono [n.o000

o |

Figure 6-109
Verify the Conversion

It is recommended that after converting centerlines, profiles or cross
section files to FAST Survey format, that you go to the Input-Edit
options for these file types, and review the data to verify that the
correct file was converted and that the conversion was successful. So,
for example, after converting a centerline from, say, Inroads format to
FAST Survey “.cl” format, go directly to Input-Edit Centerline in the
Roads menu and verify that data.

Recognizing File Formats

For reference, portions of 4 of the file types are shown below, as they
might display in a Text Editor. The LandXML, FAST Survey and
SDR examples all reference the file DOT1.CL. These displays may
help you recognize these file types in the future. The new LandXML
format, endorsed by many Departments of Transportation in the United
States, may soon become the standard in the future for internet transfer
of roading and other types of design files.

LandXML <CoordGeom =
<Line length="848.64000000" dir="2.38921515" =

< Start= 10000.00000000 10000.00000000< /Start=
<End:=10579,.94056914 9380,43601673< /End =

< fLing=

<Curye rot="cow" chord="1914.99460706" crvTypes
<Start= 10579,.94056914 9380,43661675 < fStart=
<Center=2213.99512832 1549.51682467 < /Centear =
<End>11767.20701020 7377 .00450628 < /End =

< fCUrves

<Line length="1947.71000000" dir="2,2326052497" =




FAST
Survey

'0, 10073.69000,L, 10000.00000000, 10000, 00000004
0,10927.33000,L,10579,94055914,9380,.43651675
0,10927,33000,PC, 10579.940536914, 93804366 1675
0,9.351012766,R,2213.99512832,1540,5 1682467
0,12844.56000,PT,11767.20701020,7877.90450624
0,14792,27000,L,12842.84117284,6254, 14793324
0,14792,27000,PC, 12842.84117284,6254, 14793824
0,7.125600000,R,3289.62920108,-74.23974329
0,16235,38163,PT, 13562047667 16,5004, 12304525
0,24541,89003,L,17287.56502100,-2331. 78439232
0,24641.89003,T5,17287.56302100,-2531. 7345925

SDR

OoOMMSDR3Z WO4-04.24  Jul-23-99 1449 122211
28KIDOTL 1

0sMM1. 00000000

20MM100728.6300 313.108056 100a0.000a
J0MM10579.9406 9320.4366

JZMM1917.2300 -11459,1600
20MM11767.2070 78770045
30MM12842.5412 6224.1479

J2MM1443.1116 -11459,1600
30MM13562.0477 S004,1230
30MM17257.5650 -2231.7846

TDS

HR+++++++++++++++++++++ ]
HL,77.0204,151.834
HC,-1.0,200.0,114.436,L
HL,-1.0,122.802
HC,-1.0,200.0,546, 144 R
WRE+++++++++++++
Y(3,47.02,0.000000
Yi3,215.48,5.000000

Y, 75.0,5.000000,5,000000
Y(3,25.,0,8,000000

Y, 75.0,8.000000,9,430000

Centerline Transformation

This routine is designed primarily to convert centerline data from

Metric to Survey Feet or from Survey Feet to Metric.

Here is the

dialog, and scale factor, when converting from Metric to Survey Feet.
The main dialog is shown in Figure 6-110.
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CL Transformation Close

Current CL File:
‘ CAFAST SurveyhDataiWE. ol

Select File
Scale Factor:
* Metric to Survey Feet &pply scale factar
" Survey Feet to Metric for start station

" Custom Scale Factor
Apply Scale Factor

Figure 6-110

Apply scale factor for start station: If this option is clicked on, as
shown, then a starting station of 1000, for example, would become a
start station of 3280.833. If clicked off, the start station would remain
at 1000. If the goal is to change the starting station by a certain
amount unrelated to the scale factor, then you must use Input-Edit
Centerline and enter a new start station in the initial dialog. This will
automatically translate all stations in the centerline by the appropriate
amount.

When “Apply Scale Factor” is selected, the centerline is adjusted by
the scale factor, after a confirming “warning” screen.

Profile Conversion

This command converts profiles to and from FAST Survey format and
other formats including

ASCII-LDD (.TXT)

Caice (.KCP)

LandXML (.XML)

Leica (.GSI)

SDR (.SDR)

TDS (.RD5)

Terramodel/Geodimeter (.RLN, .ALN and .ARE)



The FAST Survey format has a .PRO extension. These source files
can be loaded into FAST Survey using Data Transfer, located in the
File menu options. The conversion screen is similar to Centerline
Conversion, with the characteristic “criss-cross” logic for 2-way
conversion (LandXML and Leica) and one-way conversion for the
other options. Here is the dialog for a 1-way Caice to FAST Survey
profile conversion shown below.

Import Profile

Caice File {*.kep) |

Existing

PRO File (* pro) |

Select Mew PRO

Conversion type:

Figure 6-111

The FAST Survey Profile “file format”: It should be noted that of all
the FAST Survey file types that are ASCII and therefore viewable in
text editors, the profile “.pro” file has the simplest format. The format
is station, elevation, length of vertical curve, description for road
profiles. For example, the Demo.pro file that is typically provided
with the software has the following 4 lines (which can be viewed in
Notepad):

0.0000, 997.0000 , 0.0000,

200.0000, 1005.0000 , 200.0000,
308.0000, 1003.9200 , 0.0000,

0.0, 0.0, 0.0 (this is an “end-profile” line)

A profile, therefore, can be hand-entered within a text editor as well as
officially made within FAST Survey. Other ASCII file types such as
centerlines can be deciphered, but are generally of a more complicated
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design and are best entered using the editors provided within FAST
Survey.
Profile Transformation

Like Centerline Transformation, this routine is primarily used to scale
a profile up or down to go from Survey Feet to Metric or from Metric
to Survey Feet. The main dialog is shown in Figure 6-112

PRO Transformation Close

Current PRO File:
‘ CAFAST SurveyhDataeydotpro

Select File

Scale Factor: | 0,304800610

v apply scale factor for start station

" Metric to Survey Feet Translate
f+ Survey Feet to Mefric
™ Custom Scale Factor Apply Scale Factor

Figure 6-112

Unlike with Centerline Transformation, you can directly “translate” the
profile up or down, in addition to scaling the profile stationing and
elevations. The “Translate” option leads to its own dialog of entries,
which allows you to translate both the stationing and the elevations, as
shown below. In this way, you could make the starting station 1000 or
raise the entire profile 15 feet or meters.

If you want to apply a translation to selected stations, tap the Translate
button and the dialog shown in Figure 6-113 will appear.



Translate PRO

Range of Stations:
0.0000-208, 0000

List of Stations:
Change station:
=200.0000 | 1000
208.0000
Change elevation:
| 15|
End Station | OK

Figure 6-113

By default, the entire range of stations is selected as shown at the top
[0-308]. If you wish to only translate a range, highlight the beginning
station, then highlight the end station and tap the End Station button.
Next enter the amount to translate in the Change Station box and
optionally the amount of elevation to change. Tap OK when you are
finished.

Section File Conversion

FAST Survey can import and export 2 types of section files: Caice
(“.fff”) and Landxml. The FAST Survey format is “.SCT”. Section
files are used for both Slope Staking and Template Staking.
Furthermore, Cross Section Survey will output section files. The
standard, 2-way format, dialog for Section File Conversion is shown in
Figure 6-114
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Import/Export Section File XML Info I Close

LandxML File {*.xml)
CHFAST SURNVEYNDATANKSEC. XML

Mew File Existing File

SCT File {*.sct)
C\FAST SURVEY\DATANDEMO.SCT

Mew File Existing Filz

Conversion type: ‘Land)(ML j

| Export to LandxML |

Figure 6-114

Note that if you click “XML Info” at the top of the screen, you’ll see
some of the “header” information associated with the XML file to be

exported or imported:

LandXML Info

1.Mersion: 1.0, Project xsect

2.Created using: Carlson FAST Survey
Software, Carlson Software

3.Units:Metric, areasguareMeter, linear imeter,
volurme:cubicheter, temperature:celsius,
pressure: mmHG, angular:radians,
direction:radians.

Figure 6-115

To export to LandXML, you need to load a LandXML file that already
contains a centerline covering all or part of the station range in the
SCT cross section file. Otherwise, you will obtain the following error

message:



There are no alignments in this
@ LandxML file.,..
Please add at least one alignment to
LandxML in arder o import selected
file...

...........................

Figure 6-116

Despite the message, you can add the horizontal alignment portion to
the LandXML file after creating the file with sections only. However,
if you first create a LandXML file containing one or more alignments,
then choose that existing LandXML file to export to, you can select
among those centerline alignments when making the cross section file.
A LandXML file with 3 centerlines would present the following screen
if used to append cross section data:

Select LandXML Alignment Ol I Cancel I

FD107

Figure 6-117

Input-Edit Section File
This routine is a convenient cross section editor. It can be used for
entering new sets of cross sections or simply for editing and reviewing
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an existing set of cross sections. One nice application is for Slope
Staking. If you know the left and right “pivot points” on stations to be
slope staked, you can enter very simple, 2-point cross sections
consisting of the left pivot offset and elevation and the right pivot
offset and elevation. Then, without taking a “cheat sheet” into the
field, you can slope stake by cross section method, and the program
will seek these pivot point, and even interpolate the correct pivot
points between entered cross sections. A better approach would be to
include all break points in the sections from pivot left to pivot right,
along with descriptions. Then Slope Staking would report the
progressive information to grade each point from the catch all the way
into centerline. This “section-based slope staking” is a cross between
user-defined (where you need the “cheat sheet”!) and design files,
where the pivot offsets and elevations are taken from the pivot points
in the template as they react with the profile and superelevation files.
Sections used in Template Stakeout should be complete cross section
files, with all offsets, to enable precise, interpolated stakeout within the
left-to-right range of the sections, on station, or at interpolated stations.

The Input-Edit Section File routine begins by prompting for a cross
section file name. If you wish to start a new cross section file, just
enter a new name, as shown below in Figure 6-118

=]

Type: |SCT Files =S
@—,IC ASurvCEDemotData’,

(3 eackup
DEMO.sct

Figure 6-118

If you choose to select an existing cross section file such as DEMO.sct,
after selecting the file, you will see the “Section List” dialog, as shown
in Figure 6-119



Section List: DEMO

Station
0+50,000

1+50.000
1+53.272
2+00.000
2+50.000
2+90.388
3+00.000

Add ‘ Edit | Remove ‘

Load ‘ Save s | Clear ‘

Figure 6-119

From this dialog, you can Add stations, Edit existing stations, Remove
stations, Load entire new cross section files, Save As (to save your
changes to the current loaded file or to a new cross section file) and
lastly, you can Clear the list of stations (not recommended unless you

want to start from scratch). Let’s select Edit and review the
highlighted station 1+00.

Edit Station: 1+00.000 ok | cancel |
Station Offset: 100.000

Offset | Elevation | Description
-100.000 1004432 INTERFOLATED
-78.263  1003.846

-/2.536  1003.686

20,038 10009329

42,791 1000.328

100,000 993,792 INTERFOLATED

£ | L
Add ‘ Edit | Rermove |

Lp ‘ Do | Clear |

Figure 6-120

In this dialog, you can add offsets and elevations, edit existing offsets
and elevations, remove them, move them up and down for sorting, and
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clear the list. Note also that cross section offsets are negative for left
of centerline and positive for right of centerline, and can have
descriptions such as SH, EOP, CL, Ditch, etc. These descriptions,
where they exist, are potentially useful for description-based
interpolation between stations, as applied in Template Stakeout. If you
want to add an offset at -20.038 called EOP, click “Add”. You don’t
have to highlight the correct offset to add above—it will sort out and
place the new entry appropriately. Fill out the dialog as shown in
Figure 6-121

Add Section Offset: (84 Cancel I
Offset: | -20.035
Elevation: | 1001.241
Description: | EDF'|

Figure 6-121
When you click OK, it will be in the list, as seen here in Figure 6-122



Edit Station: 1+00.000 ok | cancel |
Station Offset: 100,000

Offsat | Elevation | Description e
-100.000 1004455 INTERPOLATED

-78.263  1003.340

-72.536  1003.686

1001.241
20,038 1000939
42,731 10003228 w
>
Edit | Eemove |

5

Dot | Clear |

Figure 6-122

The Edit box leads to the same entry dialog as Add. Remove will
provide a warning and then delete the highlighted offset and elevation.
Up and Down should not be used unless a file conversion led to out-of-
order listing of offsets and elevations. When you click OK from the
station edit dialog, you can save the revised cross section file back in
the section list dialog.

Input-Edit Superelevation

Roads can contain 1 or more curves, and each curve can have its own
superelevation data: start station for super transition, station for full
super, percent of full super, station for end full super and station for
ending the super transition back to normal crown. In FAST Survey,
each superelevation data set for each curve would be entered as a
“line” of superelevation data in the “.sup” file. Shown below is the
dialog for entering superelevation.
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Superelevation List: Hwy53
Beq Tan | Rur-In | Morm Cut | Run-Off | End T:
< *

add | Edit | Rermove |

Load | Save As | Clear |

Figure 6-123

If we had 2 curves, both with superelevation, then we would do 2
“Adds” off this dialog. Let’s say, for simplicity we have a road with a
2% “normal crown” which has 1 curve to the left followed by 1 curve
to the right, with the following information:

Curve 1 Curve 2
Start Super Pivot ~ Sta: 100 Sta: 2200
Full Super Sta: 600 Sta: 2500
Full Super %: 3% Left 4% Right
End Super: Sta: 1400 Sta: 3500
End Super Pivot:  Sta: 1900 Sta: 3800

The first curve to the left goes through 3 stages as it pivots into full
super: (1) the right side pivots to “flat”, (2) the right side pivots to
“reverse crown”, where the slope is the same across the template and
(3) where both the right and left side pivot from the hinge point
(centerline) into full super. All these key pivot points are entered in
the superelevation dialog. This is represented graphically below.



Station 600

0

+3% (Station to begin
full super)
Station 500

+2% (Station for super at
normal crown in)

0%

Station 300

| Station to begin
Super run-in)

-2%

Station 100
| 5tation to Begin
Transition)

Figure 6-124

You enter all these key stations (begin, flat outside lane, reverse
crown, full super) both going up to full super and transitioning back
down to normal crown. Recognizing that the normal crown of -2%
transitions from station 100 through a slope of 5%, the transition is 1%
per 100 feet, assuming an even rate of transition. Therefore, a “flat”
outside slope occurs at station 300, reverse crown at station 500 and
full super at station 600, as shown. You will need to compute these
stations in advance. These intermediate stations are entered in the
superelevation dialog to allow for different rates of transition from
normal crown to flat to reverse crown to full super. Normally, the
rates of transition are consistent. Note that super left or right is always
entered as a positive percent slope—the road centerline curve direction
will control the direction of pivot. You are now ready to click add and
enter in Curve 1, as seen below.
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Edit Superelevation: Ok Caticel I

Station to begin transition: 100
Station to beqgin super run-in: 300
Station for super at normal crown in: 500
Iax slope of super full, in percent: 3

Station to beqgin full super: 600

Station to end full super: 1400
Station for super at normal crown out: | 1500
Station to end super run-off: 1700

Station to end fransition; 1900

Figure 6-125

When we click OK, the first line of the superelevation dialog is filled
in. Curve 1 is complete. Next we enter Curve 2 as follows, using
similar logic as shown below.

Edit Superelevation: O Cancel I

Station to begin transition: 2200
Station to begin super run-in: 2300
Station for super at normal crown in: 2400

Iax slope of super full, in percent: 4

Station to begin full super: 2500
Station to end full super: 3500
Station for super at normal crown out: [3600
Station to end super run-off: 3700

Station to end transition; 3800

Figure 6-126
When OK is clicked, this leads to the completed 2 curves, and the
summary dialog shown below (1 line per curve).

Note: If any of the columns are too narrow to display all
the text, you can “grip” the vertical line separating
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columns, much like in programs such as Excel, and make
the column wider.

Superelevation List: Hwy35 Close

220000 230000 360000 3700.00 EDD.D[

Edit | Remove |

Load Save As | Clear |

Figure 6-127

The superelevation file is one of the optional “roading” or “design”
files in Slope Staking, Template Stakeout and Elevation Difference.
After a superelevation file has been entered and saved, it will appear as
the default superelevation file in both these commands, unless
removed from the design file list by the user.

Input-Edit Template Series

FAST Survey allows for 2 types of transitioning: (1) A single template
can transition by being “acted upon” by template transition files (made
in Carlson Roads, Topsite, Leica Site Manager or SurvCADD) and
superelevation files or (2) A template series file can transition between
several templates sharing identical IDs but having different slopes and
widths between ID points within the templates. The Template Series
approach can even be used to transition from normal crown to
superelevation, avoiding the need to use superelevation files. The
Template Series approach is commonly used to expand the width of a
lane to accommodate, for example, a passing lane. Since template
ID’s must match, if a “special slope” lane “appears” for a certain
station range, then the Template Series approach can still be used as
long as you add the extra ID point (e.g. EP2) to the normal template,
perhaps making that point 0.001 units in dimension initially. In the
second, transitional template, the EP2 lane can have the full width of
3.5 meters or 12 feet or whatever applies. If the transition starts at

Road Utilities
493



Road Menu
494

station 500 and ends at station 600, EP2, will be 1.75 meters or 6 feet
or exactly half the full dimension at station 550.

Starting with the demo.tpl file, with a 10* lane to ID “EP” followed by
a 6’ shoulder lane to ID “SH”, you can make another template called
Road.tpl, with a 12’ lane to “EP” and an 8’ shoulder to “SH”. This
second template is shown below as seen in Input-Edit Template. Note
how we have made sure to use the same ID for the road lane (“EP”)
and the shoulder lane (“SH”).

Input-Edit *pl File Clear | Close |

CVFAST SurveyhDatahRoadw 1l

GRADES: [ Right Side Same as Left
o SORFACE - T
Distance | Slope ID | Distance | Slope | ID

12,000 -2,000%  EP | 10,000 -2.000% EP
=1m|| ©.000 -4,000% SH

b 3l 53 *

Add | Edit ‘Remuve Up

Cut/Fill Load

Figure 6-128

If the demo.tpl is used from station 0 to 500, and the RoadW.tpl is used
from 600 to the end of the project at station 1000, then the entry
process for a Template Series is as follows:



Input-Edit TSF File Clear || close_ ||

MNore. ..
Station I Template

4] |[»]
i Add 1 | Edit I | Remove I
| Load ” Save || Save As || Draw Template I

Figure 6-129
Click Add. You obtain the next dialog:

Template Series

I Cancel

Station: IEI+DEI.EIEID

Template:
YWDiskiDatademo. pl

[ Select File |

Figure 6-130

Choose Select File and pick the first template (demo.tpl). Click OK.
Back in the main dialog, click Add again and specify the ending station
for demo.tpl as station 500. Then click Add again and specify the first
station for RoadW.tpl as station 600. You do not need to specify an
end station, as RoadW.tpl will be used for the remainder of the project.

The final summary dialog is shown below:
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Input-Edit TSF File Clear | close |

CVFAST Survey'DatahDermo. tsf

Station | Template
0+00.000 DEMO
S+00. 000 Foachd

G+00, 000 Roadwd

| E

| =
Add | Edit: | Remove |
Load | ([5G0

Save As | Draw Template |

Figure 6-131

You then Save the Template Series File. When running Template
Stakeout or Slope Staking and recalling a template file, you now have
the option to recall a Template Series File and process a set of
transitioning templates, as shown in Figure 6-132:

Template File O Cancel |

Type: |TPL Files | m
[EJCFAST Survey\Datat,
curb.tpl Rl:nadw.tpl
Demo. t=f
RA107.tsf
Roadl. il
Road2.ipl

Narme:

Figure 6-132
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Template Stakeout

Function

Template Stakeout is one of 4 major commands used in highway work.
This command is designed to stakeout specific stations and offsets
along a centerline. For example, if your goal is to stakeout the break
points at station 87+80 on a given road centerline, you would use
Template Stakeout. Template Stakeout, therefore, is used primarily to
lay out road surfaces for construction. Template Stakeout is typically
used to set cut and fill stakes or “blue tops” at specific stations and
offsets. The elevation used to determine the cut or fill at each offset is
derived from either design files (the template interacting with the
profile and centerline) or from cross sections. At any specific station,
you will be guided to the desired offset and will get a cut or fill. By
contrast, if the goal were to simply set random cut and fill stakes along
an alignment, at no particular station or offset, then the command
Elevation Difference would be used. If the goal is to stake out the
“catch” in cut and fill, where cut slopes and fill slopes meet existing
ground, then Slope Staking would be used. The fourth, major
highway-oriented feature is Cross Section Survey, which is used to
gather “as-built” information on a road. In this command, you take
cross sections of data points along the road, at random or specific
stations. In summary, Slope Staking starts the cut and fill work,
Template Staking directs the precise roadbed work and fine grading,
Elevation Difference acts as a quick grade check, and Cross Section
Survey produces the final confirmation of the as-built road for
payment and certification.

Defining a Road: Design Files versus Cross Sections

Most highways are defined by a typical template that strings along a
centerline and rides vertically along a profile, all the while responding
to lane width changes and tilting into superelevation through curves.
All files that impact the road are called design files. In FAST Survey,
design files include the “basic 3”: template, centerline and profile and
an “optional 2”: superelevation and variable width files. Even though
roads are defined by design files, often so much subtle transitioning is
occurring, with special profiles for central medians, roadside ditches
and all manner of pavement edges and shoulders, that it can become a
monumental task to define the road by design files. In fact, design
files may fail to describe all conditions at every station. Because of
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this, most stakeout is based on the cross sections, which constitute the
“record” plans. Most contractors will build to the cross sections. In
Template Stakeout, you can stake by design files or by cross sections.
Design files are recommended for subdivision streets, access roads and
simpler highway designs. For complex designs, with non-conforming
intersections, transition lanes, special ditches, etc., it is recommended
to use cross section data if available. Cross sections can be made in
SurvCADD or converted from Caice or LandXML formats.

FAST Survey is provided with sample files of the “basic 3” design
files in the form of demo.tpl, demo.cl and demo.pro. They are shown
graphically below in Figure 6-133.

Basic 3 Design Files
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Figure 6-133
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Centerlines and Profiles can be converted from many types of source
files using Road Utilities in FAST Survey. Centerline source files that
can be converted include LandXML, Leica GSI, SDR, TDS,
Terramodel/Geodimeter, LDD/ASCII, Inroads/ASCII and Geopak.
For Profiles, FAST Survey converts LandXML, Leica GSI, SDR,
TDS, Terramodel/Geodimeter, LDD/ASCII and Caice. Currently,
FAST Survey uses only templates made in SurvCADD or entered
directly within FAST Survey using the command Input/Edit Template.
Every point on a template has an “ID” such as “EP” and “SH” or
“CB1”. Templates made in FAST Survey have only one surface—the
surface you are staking. To stake out subgrades, you would enter the
surface grade information, then use a vertical offset in Template
Stakeout. Subgrades that are part of templates entered in SurvCADD
are not used for stakeout within FAST Survey, so subgrades would be
staked using the vertical offset from the surface grade in this case, too.
Alternately, the subgrade surface can be entered directly as a template
for stakeout.

There are 2 “optional” design files: superelevation and variable width
files. The road template shown in Figure 6-134 might appear as
follows in a 6% superelevation.

Optional Design Files

Superelevation

7
=
= aD0h
Ldegm ] et N2 J_
5'31\ e S———

—_—— -' 4007 STONE
zaoo” ASPHALT

Template Transitions

Figure 6-134

Superelevation files can be entered in SurvCADD or in FAST Survey
itself. The superelevation file specifies at what station the road begins
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to tilt into superelevation, when the pivoting side is flat, when it
reaches “reverse crown” and finally, at what station it achieves full
superelevation. Then it asks for the station where full superelevation
ends and the transition stations back down to normal crown. The
superelevation will apply from the left pivot of the template to the right
pivot of the template (outside shoulder to outside shoulder in the
example above) if defined in FAST Survey. If the template is defined
in SurvCADD, there are additional options to specify which template
ID points “follow” superelevation and which do not. Some users
prefer to enter a normal template and a superelevated template as an
alternative to entering a superelevation file. Using the Template Series
option in Road Utilities, a station is entered for the “end” of template 1
(normal crown), another station is entered for the end of template 2
(full superelevation), and the template will transition in between,
automatically. In this way, the normal crown road portion and the
“full super” road portion can be staked without use of a superelevation
file.

Template Transition files can only be defined in SurvCADD, Carlson
Roads, TopSite or Leice Site Manager at present. These files will
allow a pavement lane, shoulder or ditch bottom to widen or contract
from one station to another. FAST Survey currently does not convert
template transition or superelevation files from other formats. FAST
Survey uses Template Transition files that act on a template and cause
it to transition. Using Template Series files, FAST Survey also enables
the approach of entering multiple templates and conducting straight-
line transitioning between these templates.

In the same way that design files “define” a road, section files also
fully define a road. One set of sections might define the subgrade
surface and another set of sections might define the final grade surface.
Sections are made up of simple offsets and elevations that can have
descriptions such as “EOP”, “DL” or “SH”. Here are 2 sets of cross
sections that define all road surface points at or in-between these
stations shown in Figure 6-135.
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Figure 6-135

One of the challenges of cross sections is to control how intermediate
stations are interpolated. In these metric stations, an offset such as
5.14 right might be a pivot point at station 87+60, but that same pivot
might be at 4.4 right on station 88+00. So how should offset 5 right
be interpolated at 87+80? Lacking descriptions on the offsets, the
program can only straight-line interpolate. This is what is done now.
However, if descriptions are provided, “intelligent” interpolation is
possible between similar descriptions on slope transitioning or
widening lanes. Although FAST Survey 1.21 conducts straight-line
interpolation at fixed offsets, the goal will be to permit “intelligent”
interpolation in future releases, provided the offsets have a consistent
and discernible “pattern” of descriptions.

Template Stakeout Procedure

When Template Stakeout is entered and a total station is the configured
instrument, the standard backsight “Confirm Orientation” screen
appears. Otherwise, if GPS is configured, and after the Confirm
Orientation is addressed, the program continues on to the “Definition
Method” screen, which appears as shown in Figure 6-136.
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Template Stakeout ()4 I Cancel I

-Definition kMethod

() Section File

Figure 6-136

Template Stakeout by Design Files

If Design Files is selected, the “basic 3” and “optional 2” files can be
chosen in Figure 6-137.

Design Files Cancel

\,Disk\,DataHde ol

Centerline: 04+00,000 to 3+03,327

HDisk&DataHde fgi=Nalgal

Profile: 0+00.000 to 3+02.000

|_Template |\piskiDatatdemo. tpl
-Optional Files
| Superelevation |\Disk\Datatabcl.sup

| Tpl Transition | <muLL>

Load Roading Files | Save Roading Files |

Figure 6-137

Note that the station ranges of the centerline and profile are presented
for verification. The start and end stations of the centerline and profile
do not need to be the same. As long as there are stations in common,
any profile and centerline file can be used for Template Stakeout. The
Template can be a “.tpl” file or a template series “.tsf” file. If you



wish to “clear” a file such as a superelevation file, just click it and
choose Cancel. The Save Roading Files option will save sets of
roading files, which can be recalled later using Load Roading Files.

The next screen (Figure 6-138) is the heart of the program. Here is
where you select the station and offset to stake out. You can even
launch into a slope stake and then return to stake out other template
points.

TG ETCR ELETT M Settings I [0]4 I Cancel |

Station to Gtake: | MmmOON]  Mewt | List |
Station Interval: 10
Design Offset: 6.95 Ligt Offsets |

Stake Offset; | 6.95 Sethack: ]
Elev: 095,261 Vert, Off: 10
o left O Right Run Slope Stake |

1

Figure 6-138

Choosing the Station to Stake: You can enter any station to stake
out. However, when using Design Files, if you enter a station that is
either before or after that centerline or profile, you will obtain this
warning screen, as shown in Figure 6-139.
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Template Stakeout RgSEllgE I O | Cancel |

Station to Stake:  |450 0 Mext List

Station Interval: |10

Design Offsat; 5.05 Ligt Offsets

Stake Offset: |6.95  Sethack: o
vert, Off.: |0

“ Left © Right Run Slope Stake |

No CrossSection!

Please check
design station!

Figure 6-139

When choosing a Station to Stake, you can select from the List, or
press Next and the program will increment the current station by the
station interval. The “List” option will show all stations in a list, at the
given interval. In addition, it will show any “special” stations
identified in the “Settings” option at the top of the screen. For
example, in “Settings”, you can select to show PC and PT stations in
the List.

The “Settings” Option: Clicking “Settings” brings up the following
dialog as shown in Figure 6-140.

Template Stakeout ok, I Cancel I

Vertical Scale: |32
rMext Stakeout Method:
@® mHore () Next Offset(Right to Left)

() Mext Station ) Mext Offset(Zorro)
O Mext OffsetiLeft 1o Right)

~additional Stake Stations
Start and End Stations
BI, PC, PT, TS, SC, CS, ST Stations
[T pvc, PYT, PYI Stations

Figure 6-140



The “Additional Stake Stations” that appear in the List are set in the
lower portion of the dialog. Here, in Figure 6-141, we’ve called for
the PC and PT of the curves, as well as high and low points on the
profile. The Vertical Scale option will allow for “exaggeration” of the
vertical on the template graphic. Though defaulting to 1, we can
double the exaggeration by setting this to 2. In fact, an exaggeration of
5 works fine for the “demo.tpl” template file. The “Next Station
Method” governs how “N” for next, from the stakeout graphic screen,
moves you up. When set to “None”, N for Next will stay put until you
change your entries. But if set to “Next Offset (Left to Right)”, Next
will stay on the current station and move to the next offset. The
“Next” in the dialog below, however, always increments the current
station by the next station in the List. Don’t confuse the Next button
on this screen, with the N button on the graphic screen to follow,
which is influenced by “Settings”, and moves you along after you
complete each point stakeout.

TG ETCR ELETT M Settings I [0]4 I Cancel |

Station to Gtake: | MmmOON]  Mewt | List |
Station Interval: 50
Design Offset; 10 Ligt Offsets |

Stake Offset: |10 Sethack: ]
Elev: 095,23 Vert, Off: 10
O Left ™ Right Run Slope Stake |

Figure 6-141

With the above settings, and a specified interval of 50, “List” in the
upper right will list the stations and include PC, PT and high/low
points, as shown in Figure 6-142.
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Station List

Station I Description

0+30.000

1+00.000

1+27.621 pC
1+50.000

2+00,000

2419.621 PT
2+350,000

2+60,000 High Pt

4 |
Figure 6-142

S Selecting an Offset to Stake: Any offset can be entered, even if it is
not a “break point” on the template. For example, an offset of Left 5 (-
5) or Right 7.23 could be entered. For any design offset, the elevation
is calculated and presented. Offsets can also be chosen from a list of
break points on the template. The offset List button presents all break
points in the Template, left-to-right. If the entered offset matches a
break point, it would be highlighted in the Offset List.

Offset List Close

EEI:IE

Offset | Elev | Ceescription |
-20.0100 993.0300 SH

-12.0100 297, Fa00 TC

-12.0000 906, 7600 EF

0.0000 9970000 CEMTER

12,0000 996, 7600 EF

12.0100 oo, Fa00 TC

20,0100 993.0200 SH

Figure 6-143
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Another way to select an offset is to literally pick it on the screen. The
touchscreen is active in the graphic, so you can select the -12 (EP) just
by picking it. Picking on the graphic screen will take you to the
“Offset List” screen for verification, where you can confirm your pick
by pressing Enter or selecting another offset.

Stake Offset/Setback: When staking items such as back of curb (offset
-12.01, TC above), one method is to place the stake itself at a setback
or offset from the design offset. If you entered a setback of 2, then the
stake would go in at offset 14.01 left, but the cut/fill would refer to the
design elevation at -12.01 left (in the case above, that elevation is
1002.269). The setback and stake offset inter-react. A stake offset
entry of 15 with a design offset of 12 left calculates to a setback of 3.

Run Slope Stake: This feature allows for dynamic slope staking in the
middle of the Template Stakeout routine. This option is very useful for
road staging, and also for staking interior catch points like central
median ditches. When the slope stake is completed, the program
returns to the main Template Stakeout dialog. Consider the template
as shown in Figure 6-144.

Interior Slope Staks
//tu Ditch Line going
Right ; I_&_r_mm__l
1200 .. 1200 . gop ‘ B0y

Slope Stake Point for
Feoad Staging

Figure 6-144

In this case, the standard interior ditch slope of 6:1 may “catch”
existing ground and it may be desired to do a temporary slope stake,
particularly if the right lane is to be constructed later. As another
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example of road staging, the goal may be to build only the inside 8’
shoulder and 12’ lane of the left side in Stage 1, requiring a temporary
slope stake coming from the pivot point shown on the left arrow. The
Run Slope Stake option allows for standard slope staking in the middle
of the Template Stakeout command. You are asked to specify the
desired cut and fill slope ratio, as shown in Figure 6-145.

Secionrie TR el

v Iser Entered:

Cffzet: -14.01

v From Files

I

Yart, Off.:
[ Use Cut/Fill from Template Definition

Cut Slope Ratio: 2
li

Fill Slope Ratio: 2

Figure 6-145

The default values for the slope come from the template, but can be
overridden by clicking of “Use Cut/Fill from Template Definition”.
You can even override the actual offset and elevation used to pivot
from, with the default being the current selected offset. Clicking off
“From Files” allows you to change the pivot elevation, and since you
may be pivoting from subgrade, not surface grade, you can enter a
vertical offset. After entering the desired cut and fill slopes, the
standard slope stake procedure activates, and after the slope stake and
optional offset stakes are set, you are returned to the main Template
Stakeout input screen, ready for both more slope staking or more
template offset staking.

Locating the Template Point by Total Station: After selecting the
station and offset to stake, you will be guided to the point by standard
stakeout prompting, including the angle right and distance to go, as
shown in Figure 6-146.
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Figure 6-146

When this screen first appears, before the first shot, the station and
offset of the targeted point will be displayed. After the first shot, the
station and offset of the previous shot is displayed here. Immediately
after each new shot is taken, the display includes the In/Out and
Up/Down station information, allowing the rodman to move to the
correct point in reference to the centerline itself, as shown in Figure 6-
147.

TPL STK __IIMENU)
dm

Turn to AR: 71°29°49"

t:[132  Desc: |8 HT:[2

R:71%20'49" Z4:88°34'55" SD:23.5500
Dsq:0+00.000 Z:997.760 L14.010

Sta: 0+00.025 Off: L14.093
Fill 2.022
@ IN 0.083 BACK 0.025

Figure 6-147
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Note that the C button for Configuration is available on the stakeout
screen, and if you click C and choose the Reference Tab, you would
see that the In-Out with Alignment option has been selected. If you
click this off, and select the North-South, East-West form, you obtain
the following result:

TPL STK [ _§MENU)
@l Turn to AR: 71°29°49" Jm

:I R
Gy S
e N
M
C

t:[132  Desc: |8 HT:[2

R 71=29'49" Z4:883%34'33" S0 23,5500

Dsq:0+00.000 Z:997.760 L14.010
Gl Sta: 0+00.025 Off: L14.093

Fill 2.022 .
‘@% South 0.086 West 0.014

Locating the Template Point by GPS: When staking by GPS, the
standard GPS stakeout screen guides the user to the desired template
point. Note that when a template break point is selected using design
files, the template ID appears as the default description in case a new
point is stored during the stakeout process.




TPL STK __JMENU)

i |133 Desc: HT:|2.1
:4981.0585 E:4957.8438 Z:991.9072
HRMS:0.046 YRMS5:0.065 Z:998.080
Dsqg:0+00.000 L20.010
S5ta:0+18.232 L19.016

Fil6.173

@2 OUuT 0.994 BACK 18 232

Figure 6-148
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When the actual point is staked, you have the option to store the point
and to calculate additional vertical offsets, as shown in the standard
Stakeout Report in Figure 6-149.

Stakeout Report (0] Cancel I
Marthing Easting Elevation
Stake: 4979.633 4039.648 001,927
Target: 4979.637 4939.640 933,020
Move OUT 0,005 BACK 0,008 FILL 6,153

vertOffset 1 [-1.08 Elv: [997.000  FILL 5,073

Vert Offset 2 | Ebv: |
HRMS:0.047 VRMS:0.084 PDOP: 3,200
W Store Point Paint I | 133

Faint Description: | SH

Figure 6-149

Touching OK here returns to the main Template Stakeout screen,
where you can try another station or offset. Under Job Settings,
Stakeout Tab, if you select “Set Cl Cutsheet Format”, and within that
option, specify a cutsheet file name and turn on “Store CL Cutsheet
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File”, then Template Stakeout will store to that file, as shown in Figure
6-150.

Settings Ok, I Cancel
Select File Store CL Cutsheet File Edit File

WDigk\Datathswale, t

Item I onfOff I Header Label H
Staked Off OFF Staked Off.

Design Ely on Design Elv, |:|
Stake Elv oM Stake Elv.

Cut Lt

4] |
Header Label: OnOff

IFiII Fove Do

[

Figure 6-150

In this dialog, you can select the order of items that are reported, and
turn on and off what items are reported such as those shown or other
items in the list such as Design Station and Design Offset. With the
“Store CL Cutsheet File” turned on, a series of template stakeout
points at “EP”, offset 5 Left and “Center” might present as shown in
Figure 6-151 (using Edit File as shown in Figure 6-150):

Edit CutSheet File
Design Sta. | Design Off. Design=
Left 10.000 992,200
0+50.000 Left 10.000 -1.080
0+50.000 Left 5.000 992900
0+50.000 Left 5.000 -1.080
0+50.000 Right 0,000 999.000
0+50.000 Right 0,000 -1.080
+50,000 Right 5.000 992,900~
1 |
Insert || Lp || Dot || Special || Delets

Figure 6-151



Edit CutSheet File
Stake Elv. [Fill Cut |Desc =
993.454 5.346 EP
993.454 4,266 vert Offset:
993,450 5,450
993,450 4,370 vart Offset:
993.535 5,465 CEMTER
993.535 4,385 vert Offset:

3,503 5,397 hd

xi —

Insert Wal Dot Special || Delets

Figure 6-152

Template Stakeout by Cross Sections

As stated, since cross sections often represent the “record” plans, and
must be conformed to, when cross sections are available, they are often
the preferred method of template stakeout. After all, the cross sections
represent the template at each defined cross section station. Every
cross section is a “snapshot” of the template at a given station. When
choosing the cross section method, you only have to specify 2 files, the
centerline and the cross section file, as shown in Figure 6-153.

Section File (0] 4 I cancel I
\Disk'Data\MDOT. c|

Centerline: 87+00.000 to 974+00,000

Design Section [\Disk\Data\Xsec.sct

Sections: §7+60.000 to 85+60.000

Load Roading Files | Save Roading Files |

Figure 6-153
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FAST Survey uses an “SCT” file format for the sections, which is
ASCII and can be reviewed. You can enter the cross sections within
FAST Survey under Road Utilities, or you can convert the cross
sections from LandXML or Caice file formats. In all other respects,
Template Staking by Cross Section is identical to Template Staking by
Design Files.

Shown in Figure 6-154 is the Template Stakeout screen using cross
sections. As before, offset points can be graphically picked on the
screen, selected from the list or hand-entered. Note how much greater
complexity can be handled with ease versus using Design Files.

Template Stakeout g=i=iuilgsis I (0] 4 I Cancel |
Station to Stake: | 88+00.000 mext | List |
Station Interval; S0

Design Offset: 10,67 Ligt Offsets ‘
Stake Offset: | 10.67 Sethack: ]

Elev: 22711 Wert, Off.: |0
O Left & Right Fun Slope Stake |

Figure 6-154



7

Map Screen Commands

This chapter describes the commands in the
map screen available in the pulldown menus
or at the command prompt. The map screen
is useful for drawing, Cogo, creating points
for stakeout, and for the import and export
of DXF and shape files. No measurements
are taken from the map screen.

Map View Icons

Note: The commands associated with these Map View Icons are
described in detail below under Command Aliases.

Zoom extents: Zooms to the extents of the map,
showing all points and objects.

Zoom in: Zooms in 25%.

Zoom out: Zooms out 25%

Zoom window: Zooms into a rectangular area
that you pick on the map screen.

Zoom previous: Zooms to the previous view,
FAST Survey remembers up to 50 views.

Opens the View Point Options dialog

Al #2118 [47] |42
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Map Screen Pulldown Menus

The Map screen defaults to a pulldlown menu format containing
approximately 60 additional commands, virtually doubling the number
of commands found in the Menu Screens. Many of the commands in
Map offer CAD-like features such as layer freeze and thaw,
predetermined area, polyline offsets and even contouring. One of the
most important commands is Polyline to Points, which allows you to
create points for stakeout (set out) from any selected polyline. The
Map screen also includes a command line format that can be set using
Preferences. Several Map screen pulldown menu commands involve
“flyout” options, as shown below:

MAP VIEW [ MENU»

@‘l YIEW DRAW COGO TOOLS
DXF File ¥ |Laver: FERIMETER

LandXML File L CRD from Land<ML il

EI SHP File 4 CRD to LandXML

Q DT Import s CHAIN to LandXML
Preferences

t@\ Command Aliases
Quick Save

@t Save As(CRD)

‘@ Exit
Help I

Figure 7-1

Executing commands

Select the command from the pulldown menu options. Alternately,
type the command name or command alias at the Command prompt
and press ENTER. For example, E for Erase is most easily entered at
the command line, while multi-character commands are more easily
selected from the pulldown menus.

Select the command from the left-toolbar menu or from the 5 menus
across the top.
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Each command from left-toolbar menu is a transparent command.
The zooming commands will execute in the middle of other commands
such as drawing a polyline from point to point (Draw-2D Polyline), for
example. Pan, described below, is also transparent. Points can be
turned off (frozen) or on (thawed) within the middle of another
command.

Most commands do not immediately execute, but require user input.
In this case, FAST Survey either displays a dialog box or displays
prompts at the command line, requesting more information from the
user.

Commands typically require selecting objects on the screen, choosing
files or entering data on the command line. If you wish to abort or
“bail out” of a command before you complete it, use the Esc key. This
keeps you in the Map screen. If you use “Menu” to get out, you will
go to the 5-item Menu screen and will need to select Map again.

Many commands contain a series of options, structured as follows:
Cmd: Command name-Optionl/oPtion2/opTion3/.../<default option>

To select one of the options, the user can enter the entire option name
or only the capitalized letters, and then press ENTER. If available, the
default option always appears in angle brackets (<>). To select the
default option, just press ENTER.

If no command is active, the user can repeat the previous command by
pressing ENTER.

Panning the Screen

The user can move the drawing display (PAN) anytime. To use this
command the user must hold down and slide a finger or the proper
pointing device on the screen. The drawing display is moved in the
same direction as the pointing device. When you release the pointing
device, the panning stops. Only the display moves—all objects retain
their correct coordinates. Be careful to start the pan by picking in
“empty” space. If you hold down on a point, you may obtain the
“Point Details” screen, or may see a list of points to select from (to see
Point Details).

Point Details

Unless you are in the middle of a Map screen command, you can click
on a point and see a Point Details dialog. If you tap near several
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points, a list of nearby points will appear from which you can select
the target point. Otherwise, you will go straight to Point Details, and

see a screen such as this:

Point Details

Mumber: 16
Morthing: 5291.097 fi
Easting: 5900.595 ft
Elevation: 0.000 ft
Description:

Yiew Point Atributes

Figure 7-2

If you are in total station mode, and actively surveying (with a setup
and backsight specified), clicking on the setup or backsight point will

lead to a special graphic, as shown here:

Point Details

Mumber: 2

Morthing: 5486.180 fi
Easting: 5783.105 ft

Elevation: 195,330 ft
Description: PK Mail

Yiew Point Atlributes

Figure 7-3

If you have assigned attributes to the points (e.g. Description Pole,
Type-Metal, Wires-4, etc.) by use of the Feature Code capabilities,
these attributes can be reviewed. The Point Details option works both
within the Map Screen (when you are not being prompted for entering
points or selecting objects) and in all graphic screens within the Menu
options. It is not as transparent and available as the dynamic pan

option, but nearly so.
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File Menu

Import DXF: IDXF = Import Polylines from DXF Files

Similar to the AutoCAD DXFIN command, will bring in polylines
from AutoCAD, MicroStation and other CAD formats that can export
data into a DXF file format. Points, text and blocks such as symbols
are not imported. However, many software packages such as Carlson
SurvCADD allow text to be converted into polylines — in which case
the text will import for reference. The find file dialog is shown in
Figure 7-4

AutoCAD DXF File OK cancel |
Type: | DXF Files ~|lE -

@;IC:\Drawingshlh’liscellanenus\

MName: | topo3.dxf

Figure 7-4

Export DXF: EDXF = Export Polylines to DXF Files

The EDXF command, similar to AutoCAD’s DXFOUT command, will
export a DXF file. It captures not only 2D and 3D polylines and their
layer names but also exports all visible (layer on) points from the CRD
file into AutoCAD “Point” entitites form (layer PNTS). All points and
polylines that are visible (layers on) would be exported, not based on
the current screen zoom, but based on the full extents of the drawing.
The find file dialog is shown in Figure 7-4.

CRD from Land XML: XML2CRD = Import Points from
LandXML to CRD

This command allows you to import points from LandXML format to
FAST Survey. The file selection screen is shown in Figure 7-5.
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CRD to Land XML: CRD2XML = Export Points from CRD to
LandXML

This command allows you to export points from FAST Survey to
LandXML format. The file selection screen is to that shown in Figure
7-5.

LandXML Points to CRD Close

Current LandxML File:
CHFAST SurveytDatataHP xml

Select File |

Current CED File:
CA\FAST SurveytDatabaHP.crd

‘ Select File |
Process
Figure 7-5

Export Chain File to LandXML: CHAINXML=Export Polylines
to LandXML

This command allows you to export all the polylines from the current
drawing created using Feature Codes, as LandXML chain objects into
a LandXML file. For example, if you made strictly 3D polylines for
break lines using descriptions such as EP for edge-of-pavement or DL
for ditch line, then the 3D polylines can be exported as a LandXML
chain file and used as break lines for contouring in other CAD
programs. The combination of points and break lines can lead to
optimal contouring. Most CAD packages will import linework using
the DXF file approach, but many now recognize linework in
LandXML “Chain” file format.

Import Shape File: ISHP = Import SHP (e.g. from ESRI)

This command allows you to import entities and also the associated
attributes values from a SHP file. The routine displays "Import from
SHP" dialog box. If the SHP file has POINT or POINTZ type, the
entities will be stored into a CRD file. In the cases of an ARC, ARCZ,
POLYGON or POLYGONZ SHP type, the entities will be stored into
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the current drawing. The attribute values will be stored into a *.vtt file.
The routine requires a feature code name from the user, which will be
used to store the name and the type of the attributes from the SHP file.

Import from SHP Close

Current SHF: |
| Select SHP |T}rpe:

=
~

[

[
[4

Process

Figure 7-6

Quick Import SHP: QISHP = Quick Import of Entities from an
SHP File

This command allows you to import entities from SHP files (used by
most programs produced by ESRI). The routine displays the Import
from SHP dialog shown below. POINT or POINTZ type entities will
be stored in a CRD file. ARC, ARCZ, POLYGON, or POLYGONZ
entities will be stored in the current drawing as POLYLINES.
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Quick Import from SHP Close

Current SHF: |

| Select SHP |T}rpe:

Current Job:

=
~

| J Process
| =]

Figure 7-7

m Current SHP: Displays the name of the SHP file that will be
imported when this command is completed. Read-only, you must
use the Select SHP button to specify the file name.

m Select SHP: Tap this button to select a SHP file name.

m Current Job: Available when importing coordinate data. Specify
whether to Overwrite Exiting Point Numbers or Use New Point
Numbers.

m Attribute used to fill Description: Available when importing
coordinate data. Lists the attributes in the currently selected SHP
file. Select which attribute to use to fill out the Description field in
the CRD file.

m Layer used to store new entities: Available when importing
geometry. Select the layer to store the new entities.

m Process: Tap this button to begin the import process. If you are
importing a large file, a progress bar at the bottom of the dialog will
indicate the progress of the import.

Export SHP File: ESHP = Export SHP

This command allows you to export entities from the current drawing
and also the associated attributes values, into a SHP file (or more
accurately, multiple shape files). The routine will allow the user to
select which entities will be exported, based on entity type and also
based on the feature code name. The routine displays "Export to SHP"
dialog box.
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Export to SHP

Current SHP: |Ascut1

Select New SHP |F Export All
POIMTS = 20
ARCS = 3

POLYGOMNS = 2
WV Include special atributes

Remove Arcs (offset cutoff): 0.1
W Inclyde 7 Coordinates:
Process

Figure 7-8

Click on Export All and Include special attributes and optionally the Z
coordinates. If you have point, arcs (non-closed polylines in ESRI
terminology) and polygons (closed poylines), all with one attribute,
you will obtain up to 9 files as shown below:

Ascotl _11.dbf
Ascotl _11.shp
Ascotl _11.shx
Ascotl _13.dbf
Ascotl _13.shp
Ascotl 13.shx
Ascotl _15.dbf
Ascotl _15.shp
Ascotl_15.shx

The selection of the Z coordinate places the 1 after the underline
character.  Otherwise, the file form would be, for example,
Ascotl _1.shx (special attributes only). The “1” group represent points,
the “3” group represent arcs (unclosed polylines) and the “5” group
represent polygons (closed polylines).
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Quick Export SHP: QESHP = Quick Export of Polylines and
Points to an SHP File

This command allows you to export polylines and/or points to an SHP
file. Upon execution of this command, the dialog shown in Figure 7-9
will appear.

Quick Export to SHP Close

Current SHF: | Newloh2

| Select New SHP |l_ Do not export points
Expnr‘t entities from selected Layers

Select all
Clear All

Remove Arcs (offset cutoff):

[ Include Z Coordinates

Process

Figure 7-9
Current SHP: Displays the name of the SHP file that will be
created when this command is completed. Read-only, you must use
the Select new SHP button to specify the file name.
Select new SHP: Tap this button to select a SHP file name.
Do not export points: When this option is checked, only polylines
are exported to the SHP file.
Export entities from selected Layers: Lists the layers in the
current map. You may select certain layers for export.
Select All: Selects all layers in the list.
Clear All: Clears all selected layers in the list.
Remove Arcs (offset cutoff): Specifies the maximum distance that
a vertex on a polyline segment will deviate from the original arc.
Include Z Coordinates: When this option is checked, elevation
data (or Z coordinates) will be included in the SHP file.
Process: Tap this button to begin the export process. If you are
exporting a large file, a progress bar at the bottom of the dialog will
indicate the progress of the export.
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DTM from DXF: TDXF = Import 3DFACE Entities from DXF
File

Allows you to import 3DFACE entities from a DXF File and save
them as a triangulation (FLT) file and also draw them as 3D faces.

Import 3DFACE from DXF Close
FLT file (*.fit): | None...

I Draw 3DFace entities
Select layer:

.

Layer name: TRI_FACE

Select New FLT

Figure 7-10

DTM from Land XML: TXML = Import 3DFACE Entities from
XML File

Allows you to import 3DFACE entities from an XML File and save
them as a triangulation (FLT) file and also draw them as 3D faces.

Import Surface from LandXML Close

FLT file (*.fit):| None...

[ Draw 3DFace entities
Select layer:

.

Layer name: TRI_FACE

Select Mew FLT

Figure 7-11
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The DTM file is stored in FAST Survey as an FLT file and can be used
for commands such as Elevation Difference (obtaining cut/fill by
comparing field measurements to the DTM). Using either TDXF or
TXML, the 3DFaces, if drawn, might appear in FAST Survey as
shown below:

MAP VIEW [ JIMIENU)
|FILE YIEW DRAW COGD TOOLS

Crd: H Layer: P

Figure 7-12

The 3DFaces are placed on a layer (TRI_FACE by default), and that
layer can be turned off and removed from view. If you choose E for
Erase, you can pick the 3DFace entities and erase them on command.
There is no particular value to seeing the 3D Faces, so it is not
recommended that they be drawn. The main value is to capture the
FLT (triangulation) file for use in Elevation Difference.

Preferences: SETT = Settings or Preferences

This allows the user to turn on/off the pull-down MAP menus. The
graphic screen style of normal or reverse (solid dark) background is set
here.
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Preferences
Command Bar style:
* Menus ON " Menus

Cancel

OFF

[ e e ]
FILEVIEWDEA W COGOTOOLS

Crmd{PL |La3r\er:|D |

Graphic Screen style:

* Mormal " Reverse
1
0000
Start

Figure 7-13

AL = Aliases (Command Aliases)

Brings up a list of commands in the Map mode for which the user can
substitute an alias. If you would prefer to type A for Area rather than
AR, you can substitute “A” as an alias for AR. Figure 7-15 is an
alphabetical list of the commands that may be entered in the command
line. Each may also be found in the menu.

Aliases
* Commands O Linework special codes
Comrnand | Alias A
[{] =CPLINE 20P 1
Crl 3DIST

Bil =CFLINE 3DP

ALIASES AL

[ +PERTURE AP v
< | @
Bearing & 30 Distance

Alias: 30 Accept New Alias

Figure 7-14
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Command name Alias Command name Alias
1 2D Polyline 2P 22||Export SHP ESHP
2 3D Polyline 3DP 23| Field to Fish FZF
3 | Aliases 24| Fillet F
4 ||Aperture AP 25|Find Point FIND
5 ||Area 26| Help Hor?
6 |Bearing & 3D Distance 3D 27| Hinged Area Ha
7 |Centerline File to Polyline CLZP 28| Import SDFACE from DIF Files TDIF
8 |/Change Polylines Layer CHG 29| Import Pomts from Land L to CED| XML2CED
9 ||Circle CHG 30| Import Polylines from DIE Files ID3F
10||Convert 3D Polylines to 2D Polylines ||C2D 31| Import SHP ISHP
11||Curve Calculator CC 32| Imp ort Triangulation from Land3 T || T3
12| Delete Polylines from Layers DL 33| Inverse 1
13||Divide by Interval DVI 34| Isolate Layers I
14| Drvide by Segment DVS 35| Isclate Pomts =0
15||Edit Entity GIS Attributes EGI3 36| Toins Polylines T
16|[Edit Polyline EDP 37| List Elevation LELV
17|[Erase Polylines E 38| List Polyline LI
18||Exit b 39| Layer Manager L&
19| Exzport Points from CRD to Land3ML| CRD23ML | (40| Offzet Settings OF
20| Ezport Polylines to D3F Files EDIF 41||Offset 2D o2
21| Exzport Polylines to Land? L File CHATNIL||[42] Offset 3D 03
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Command name Alias
43 Polyline L
44| Polyline to Centerline File L2CL
45 Polyline to Points 1
46| Preferences SETT
47(|Quick Export SHP QESHP
48(|Quick Import SHP QISHP
A9 Cuick Save Q=
20| Eemove Arcs from Polyline EILA
31||Eeverse Polyline EV
52| Save As - Current CED SCED
33||3cale Bar Settings B
54|/ 51de Shot Sor38
55|/ Sliding Jide Area S4A
56| Traverse T or TR
57| Traverse Defaults D
58| Triangle Calculator T
39| Triangulate & Contour T
60| Trims Edges T
61|[TTC3 Settings ucs
62| View Pomt Options el
63| Zoom Z

Figure 7-15

Three commands will not accept substitutes: Inverse, Traverse and
Sideshot (I, T and S). In addition to commands, you can toggle over to
the “Linework special code” option shown in Figure 7-16, and
substitute aliases codes for the default special codes such as PC, PT
and END (used to control linework using feature codes). As an

example, you could choose the “X” or “..” to End a line, or use “CS”
for curve start instead of PC.
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Aliasos

" Commands * Linework special codes

Special code Alias -
SPCPC

W
£ | | #
PC Curve
Alias: Accept New Alias |
Figure 7-16

Quick Save: QS

Saves the current DXF file without prompting for the file name.

Save As (CRD): SCRD

Saves the current coordinate file to the location you choose as a
backup copy.

Do you want to make a copy of the current CRD file?
File name: Newlob.crd
Location: C:\SurvCEDemo'\Data',

L

Figure 7-17

Exit: X
This exits the Map and CAD session and brings you back to the Menu

screen. Hitting the MENU button in the top right corner does the same
thing.

Help

Launches the interactive Help screen describing various Map screen
commands. Scroll up and down to review.
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View Menu

MAP VIEW __IMENU»
=T DRAY COGO  TOOLS
Zoom |er: P
Layer

view Options
Isolate Points
Isolate Layer
Aperture

ucs

Find Point

Scale Bar L
List . 140 it |

Figure 7-18

Zoom: Z

Increase or decrease the apparent size of polylines and distances
between points, in drawing area. The Zoom command options can also
be accessed using the first five buttons from left-toolbar menu. The
order of buttons, starting with the first top button, is: Extents, In, Out,
Window, Previous. The menu also has Num which lets you enter in a
point number and zoom to it.

Layer: LA = Layer Manager

This command manages layers and layer properties. The Layer
manager dialog is shown in Figure 7-19.
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Layer manager

EXISTING
FIMaL
PERIMETER.
PMTDESC OFF Bar
PMTELEY OFF

W
Current Layer: O /
Metwy Layer: |
on all | Off all |
Delete ‘ A0 | Set |
Figure 7-19

m To add a new layer: Type in a new name into the New Layer edit
box. The New button will appear at the bottom. Tap this button. If
you type in a new layer name and the New button does not appear,
then the layer name you entered contains invalid characters.

m To set a layer current: Highlight the layer name in the list and then
tap the Set button. You cannot set a layer current if that layer is
turned Off. Turn the layer On first and then set it current.

m To delete a layer: Highlight the layer name in the list and tap the
Delete button. You cannot delete layers that contain objects. If you
select a layer and the Delete button is not visible, then this layer
contains objects.

m To turn a layer On/Off: Highlight the layer name and tap the
On/Off button. Objects on layers that are On will be visible, objects
on layers that are Off are not visible.

®m On all: This button will turn all layers on

Off all: This button will turn all layers except the current layer off.

m Color: Clicking on the color bar will bring up the colr palette
shown in Figure 7-32, allowing you to set or change the layer color
of the highlighted layer.

One of the main purposes of the Layer command is to permit the
import, by DXF, of a drawing containing all possible polyline work to
stake out (set out). Then you can reduce clutter on the drawing by
turning layers off, leaving only the layers you want. You can then do
the command Cogo, Interpolate Points, Polylines to Points and make
point numbers out of all vertices (corners) of polylines where you need
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to set stakes. Then proceed with Stakeout by Points. Here is the same
drawing, shown above, with contour layers turned off, leaving only
important boundary polylines. These were used to convert Polylines to
Points, which are shown in “large size” format (see View Point
Options below):

MAP VIEW [ IMENU)

@l FILE WIEW DR&W COGD  TOOoLS

Crnd: | Layer: P
Al 5T

Figure 7-20

View Options: VO

This command controls the appearance of point objects on screen. This
is exactly the same as touching the lower left graphic icon. The
routine displays the View Point Options dialog box shown in Figure 7-
21. Pt#, Description and Elevation toggles control whether these
attributes are labeled with the points. If Freeze All is on, the points are
placed on the map, without attributes. Available point symbols are: ".",
"+", "x". The “Decimal is point location” toggle determines if the
decimal point used in the display of elevations represents
simultaneously the point location and symbol. This slightly reduces
screen clutter. Small and Large toggles determine the size of font used
to display the point object on screen. Set Color Attributes brings up
the screen in Figure 7-22 (available only on color CE devices). This
lets you choose the color of the point symbol, elevation and description
text. The Traverse Defaults button brings up the dialog in Figure 7-23.
This has the settings for prompting each time for instrument and rod
height and the vertical angle. This applies to the T for Traverse and SS
for Sideshot commands that allow point calculation within the Map
Screen. For Cogo work, turn off Instrument/Rod Height and Vertical
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Angle prompting. For manual entry of actual field measurements, turn
them back on.

View Point Options Cancel

[ Freeze All Font Size: Symbaol:
v Pt * Small o
v Description " Large ¢+
v Elevation O ox

I Decimal is point location

Set Color Attributes |

Traverse defaults || SavelRedraw |

Figure 7-21

cancel |
i Color Point Attibute

I Cancel

v 1
v I

r Pt#:

Elevation:

Description: _
L [ ox |

Traverse defaults || Save&Redraw |

Figure 7-22
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View Point Options Cancel I
ml] Traverse Defaults Cancel

[« | Prompt for:

W I W Instrument & Rod Height
v I Vertical Angle Prompt:
n * None

" 0 Degrees Level
" a0 Degrees Level
" Elevation Difference

[ ok ]

Traverse defaults || Save&Redraw |

Figure 7-23

Isolate Points: ISO

This is another useful command to reduce screen clutter. If you have
500 points on the screen, you can isolate to only those points you wish
to see, be entering a distinct point range, in the form 1-10, 22, 25-30,
or a certain description. This would isolate to points 1 through 10,
point 22 and points 25 to 30, and other points are “frozen”. Repeat the
ISO command and enter the full point file range (or “all”) to restore all
points.

Isolate Layer: IL

Select any polyline layer and isolate it to keep that layer. Other
polyline layers are turned off (frozen), but point layers are retained.
Use the Layer command to turn layers back on as needed.

Aperture: AP

Controls the size of the rectangle area used to select points or polylines
from screen. Initially, the size in pixels is 40 units for points selection
and 10 units for polylines selection. The routine displays the Aperture
size dialog box as shown in 7-24.
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Aperture size

D
D(pixels), box used to select:

1 i 40
+ol Points n

Desc
Lines 10

Figure 7-24

UCS: UCS = User Coordinate System Indicator
This toggles the visibility of the UCS icon shown in the map screen.

Find Point: FND

This command allows you to find a point on the map screen. The
dialog shown in Figure 7-25 appears. Enter the point you want to find
and a zoom height. If you enter a point that is not on the map, the
dialog will warn you and allow you to enter another point number.

Find point based on
Pt IO Desc, |
Zoom center(height): 50.000
Pt ID | Desc
£ >
Figure 7-25

Click Find and the FAST Survey zooms centers to the selected point at
the entered scale, shown here:
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MAP VIEW [ JIMENU»

|FILE VIEW DRAW COGO TOOLS
Crmd: || Laryer: FOW

Figure 7-26

Note that although the scale bar shows 30 ft, the height from the base
of the graphic area to the top is approximately 50 ft, as specified. Note
also the number “15” in the upper left. This is text. FAST Survey
extracts the polylines within DXF files for presentation of linework on
the screen. If you wish to present text, use any available utility in your
office CAD software to convert text to polylines. The “Explode Text to
Polylines” or simply “Text to Polyline” command can be found, for
example, in Carlson Survey and SurvCADD.

Scale Bar: SB = Scale Bar Settings
This toggles the visibility of scale bar on or off. The scale bar is

normally shown at the bottom of the map screen.
List: LI = List (Polyline)

This lists the layer, 2D or 3D status, Closed or Open status, perimeter
(length), and area or projected area (if not closed).
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Draw Menu

[__MENU»

FILE  WIEW JeERtil COGO TOOLS
Crmd: ||— 2D Polyline
2D Pline{Road)
3D Polyline
Circle

Erase
Delete Layer
Change Layer

@E’ Offset r
Remove Arcs
Fillet
Join

Trim
Reverse Polyline

Figure 7-27

2D Polyline: PL — Polyline (AutoCAD style)

This command allows you to draw a polyline between points. You can
pick points from the screen or type in point numbers. First, pick your
starting point then you have several options on the command line. The
default option is to keep picking points and the other options are
described below.

Cmd:Polyline-Arc/Close/Undo/<End>

m A: Starts an arc segment. See below for details.

m C: Closes the polyline (you must have at least two polyline
segments drawn before you can close)

m U: Will undo the last segment drawn.

m E: Will end the Polyline command.

Constructing an arc segment

After choosing A, the command line will change to:
Cmd: Polyline-Arc CEn/LEn/SEc/<RAd>

You have various options for constructing an arc as part of your
polyline.
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m CEn: Allows you to specify the center point (or radius point) for
the arc. After picking the center point, you must specify the arc end
point and then the arc direction.

m LEn: Allows you to specify the arc length. First you pick the arc
end point and then you can enter the arc length. The minimum arc
length is given to you.

m SEc: Allows you to specify the second point and end point to define
the arc.

m RAd: Allows you to specify a radius length. First you pick the arc
end point and then you can enter the radius length. The minimum
radius length is given to you.

2D Polyline (Road): 2DP

This command allows you to draw a 2D Polyline. This command is
similar to the Polyline command described above with the following
additions:

m +/-: The +/- options activate an additional prompt that allows you to
plot line segments at a 90 degree deflection angle from the last line.
[+] is a right deflection and [—] is a left deflection.

®m Len: This option prompts you for the length of a line segment.
Enter the length and a line segment will be drawn that length using
the same bearing as the previous line segment. If the previous
segment is an arc, then the new segment will be tangent to that arc.

For other options, see the Polyline command above.

To add in the “missing” polyline from point 18 to point 14 in the
drawing below, enter as shown using the 2DP command.

MAP VIEW I [T MAP VIEW _IMENU)|
FILE WIEW DRAW COGO TQOLS F'DI\,fIine—Arcf‘CIDseﬂJndo[<End>
Cmd: || Layer: FOW Cmd: || Layer: FOW

Figure 7-28
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Polyline-Pick Point or point ID
Cmd: 18
Polyline-Arc/Close/Undo/<End>
Cmd: A

Polyline-Arc
CEn/LEn/SEc/<RAd>

Cmd: CE

Polyline-Arc(Center)>Radius
point

Cmd: 8

Polyline-Arc(Center)>End point

Cmd: 9

Polyline-
Arc(Center)>Left/<Right>

Cmd: Enter or R for Right

Polyline-Arc/Close/Undo/<End>

Cmd: A

Polyline-Arc
CEn/LEn/SEc/<RAd>

Cmd: CE

Polyline-Arc(Center)>Radius
point

Cmd: 10
Polyline-Arc(Center)>End point
Cmd: 11

Polyline-
Arc(Center)>Left/<Right>

Cmd: L
Polyline-Arc/Close/Undo/<End>
Cmd: 12
Polyline-Arc/Close/Undo/<End>
Cmd: A

Polyline-Arc
CEn/LEn/SEc/<RAd>

Cmd: CE

Polyline-Arc(Center)>Radius
point

Cmd: 13
Polyline-Arc(Center)>End point
Cmd: 14
Polyline-Arc/Close/Undo/<End>
Cmd: Enter for End

Note that every time a point number was entered using the keyboard,
there was also the option to pick the point on the screen.

3D Polyline: 3DP

The 3D Polyline command is similar to the 2D polyline command. It
will even draw arcs, but will create a polyline on the screen with many
vertices at different Z elevations which are linearly interpolated around
the arc. If the start of the arc is point 17 at elevation 100 and the end
of the arc is point 9 at elevation 90, then using View, List, you would
see intermediate vertices as shown here (note that the segment length
between vertices is about 0.05 units):
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Polyline list

40,7927 50, METERS ~
0.0101 ACRES

0.0041 HECTARES

AT POIMT: ¥ = 5931.4909, % = 5373.5445, £ = 100.0000

AT POINT: X = 2931.4316, ¥ = 3373.2794, £ = 99,9900

AT POIMNT: ¥ = 53931.4122, ¥ = 5373.6141, 7 = 99,9200

AT POINT: X = 29313727, ¥ = 5373.0487, £ = 99,9700

&T POIMT: ¥ =53931,3331, ¥ = 53736832, 2 =99.9600  +

Figure 7-29

If you select 3D Polyline but pick points that are all at 0 elevation, you
will create a 2D polyline.

Circle: CR

This command draws a circle entity, based on diameter defined by two
points or based on a center point and a radius.

Erase: E = Erase Polylines

Erases all selected polylines. It will not erase points. Note that you
can erase an entire area by drawing a Window through the polylines
(picking first a lower left point in “blank space”, then picking an upper
right point). If you even contact or enclose any polylines with this
window selection, they will be erased. So the “window” erase
procedure mimics the “crossing” selection method of AutoCAD.

Delete Layer: DL = Delete Polylines from Layer

Select from a list one or more layers, then the routine will delete all the
polylines on those layers. The screen is shown below.
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Erase by Layer

Select Layers: Clear all | From Screen ‘
By Mame:
CTR A

CTRIMDEX

EXISTIMG B
FIMAL
FPERIMETER.

Fb T

Layers of Entities to Erase:

54

O

Figure 7-30

Change Layer: CHG = Change Polylines Layer

This changes the layer of the selected polylines. One form of selection
is to type L and press Enter in order to select last created polyline from
the drawing. The routine displays the "Change entities to layer" dialog
box shown in Figure 7-31. When the dialog appears on the screen, the
selection in the layer list will be set to the current layer. Clicking the
color bar brings up the color palette, letting you change the color by
picking or ByLayer, shown in Figure 7-32.

Change entities to layer

0 OM S

DISTHT OM

EXISTING ON

FINAL ON

FHTDESC ON

FHTELEV ON

FHTMARK ON L3

FHTHMO ON

FNTS oM M

Layer: CTR

Color: _
Figure 7-31
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i R HR ]

AEEEEEEEEEEEEENEEEEEEEER
AEEEEEEEEEEEEENEEEEEEEER
ANEEEEEENEEEEEEEEEEEEEEE
AEEENEEEEEEEEEEEEEEEEEEE
[ | || [ | lll==llllll
ASEEEEEENEEEERERNEEEEEER
ANEEEEEENEENEEEEREEEEEER
ANEEEEEENEEEEEEEREEEEEER
ANEEEEEENEEEEEEENEEEEEER
Color: -l_ ByLayer

Figure 7-32

Offset 2D: O2 = Offset 2D Polyline

Mimics the AutoCAD Offset command, and only works with 2D
polylines. Enter the offset distance and pick the left or right offset
amount.

Offset 3D: O3 = Offset 3D Polyline

This offsets 3D polylines both horizontally and vertically. It is great in
combination with road/utility centerlines to create offset polylines to
stake. If you do the “segment” option versus the “continuous” option,
it will break the corners and offset the projection of the line. This
creates vertices that can be turned into points using the command P2P,
and is useful for building offsets. See Figure 7-33.
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MAP VIEW Il JIVIENU)»
149“‘——-___1§D

ElEerErE

e —
I FINAL

@Cmd:

Figure 7-33

Remove Arcs: RMA = Remove Arcs from Polylines

Pick any polyline with an arc, specify the “offset cutoff” spacing, and
turn the arc into chords. Offset cutoff refers to the maximum
separation between the chord and the original arc. If you enter a small
cutoff distance of 0.1, then at no point do the chord segments differ
from the arc than 0.1. Be careful with this command — there is no
“Undo” to restore the arcs (though you can immediately start a new job
and “re-load” the last, saved DXF file of the drawing).

Fillet: F
Similar to AutoCAD’s Fillet command. It prompts:

Cmd: Fillet -Ra/Pl/eXit/First seg 25.00. If you are trying to inscribe a
curve at the corner of a polyline, you enter the desired radius first (at
the above prompt). Then you choose the P option. This leads to the
prompt, Cmd: Fillet -Ra/Pl/eXit/Select pl 25.00. Select the polyline
near the vertice where you want the curve to go. This completes the
process. If you wish to change the radius, enter R. If you want to fillet
the corner of 2 distinct polylines, then just pick them as prompted (do
not do the P for Polyline option). This command will only work with
2D polylines, completed with the command 2DP, or imported from a
DXEF file as 2D polylines, or converted from 3D using the command
C2D. Shown below is the effect of the Fillet command:

Map Screen Commands

544



MAP VIEW [ M MAP VIEW [ NIVIENU)
Fillet -Ra/Plfexit/First seg 15.00 ‘@l FILE WIEW DR&W COGD TOOLS
Cmd: |F'| Layer: Fl I Crmd: || Layer: P
: 2\ :
2 2
i/ @E_’ h!
. 90 m ’@l 90 m

Figure 7-34

Because the figure from 1 to 2 to 3 was one continuous polyline, after
the radius was set at 15, P was entered to set up the one-pick approach
for polylines, leading to the completed fillet command and the result at
right. Now you can do Cogo, Interpolate Points, Polylines to Points
(P2P) and solve for the points for the beginning of the arc, radius and
end of arc, for purposes of stakeout (set out).

Join: JN = Join Polylines

This command allows you to join polylines. Enter D to specify a new
maximum separation distance, then select the polylines on the map
screen. In the example below, points 3 and 4 are 19.5 meters apart.
Therefore, if we “tolerate” a separation of 20 meters or less, the
polylines will join together. The advantage of joining polylines is that
they can then be offset as a unit, and the vertices of the offset polylines
can be turned into points for stake out. The offset command, in effect,
does all the complicated bearing-bearing intersects for you. For
example, if the resulting polyline were a pipeline with a 20 meter total
right-of-way, then to stake the right-of-way points, you would offset
the polyline 10 units left, then 10 units right, then turn both offset
polylines into points.
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MAP VIEW

Figure 7-35

Trim: TM = Trim Edges

[ MAP VIEW T IMENU)
Join  -Dst{20.00)/Selected plines: 2 ‘@l FILE %IEW DRaW COGD  TOOLS
Crnd: | Layer: F' i Crnd: | Layer: F'
2 Bl 2
N i ]
? -
90 m 90 m

This allows you to trim polylines to the edge of other polylines just
like in AutoCAD. Then the command Polyline to Points (P2P) will
make turn all vertices, including the trimmed end points, into points for
stakeout. In the drawing below, if the line from 6 to 7 were a property
line, the trim command would allow you to set out points where the
property line crosses the right-of-way lines. Again, it saves you the
trouble of doing a series of bearing-bearing intersects.

MAP VIEW

B [T mar viEw [ IMENU)
Trifn  -Selected cutting edges= 1 ‘@l Trim  -Undo/<Select pline>
Crnd: | Laver: P 'q Crnd: | Laver: P
+
7 7
™~ . ~ .
3 )
6 1 6
i, B,
f0m .’@l 0 m
Figure 7-36

Note that we are still in the Trim command at right. We have selected
all 3 polylines to trim (right-of-way left, center, right-of-way right) and
if there are no more to trim, you simply press Enter.

Reverse Polyline: RV
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When you turn a polyline into points, it will start the point numbering
at the beginning of the polyline. Thus it may be useful to control the
direction of the polylines. This is done with the command Reverse
Polyline. Each time you pick a polyline using this command, you
reverse its direction, and little temporary arrows are displayed along
the polyline indicating the current direction. If it is not the direction
you want, reverse again.

MAP VIEW [ IMENU»

_I RevPline-Select polyline
% Crmds || Layer: P

Figure 7-37

COGO Menu

MAP VIEW | JMENU»

YIEW DRAMVY Qeelelel TOOLS

Inverse

Traverse

SideShot

Hinged Area Divide Along Entity
Sliding Area Interval Along Entity

Triangle Calculator
Curve Calculator
Area

Bearing & 3D Distance

Inverse: 1
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Inverses and presents the bearing and distance between point numbers.
Has the added benefit that the previous point inversed becomes the
backsight, and the current point inversed becomes the occupied point,
allowing you to sequence directly into the Traverse or Sideshot
commands. (Use angle code 7 to turn an angle right from the
backsight to the foresight.) The prompting is shown in Figure 7-38.

Inverse -Tr/Ss/Pick point or point No
cmd: || | OP:, BS:

Figure 7-38

Traverse: T (also TR)

Similar to the Sideshot command, the Traverse command will “move
up” to the last point traversed, holding the previous occupied points as
the backsight. Exit with Esc.

Sideshot: SS (also S)

This allows for sideshots from any point that is “occupied” by use of
the inverse command. For example, if you inverse from 126 to 150,
you are “on” 150 and backsighting 126. Then at the prompt:

Cmd: Inverse — Tr/Ss/Pick point or point No:

You can enter S for Sideshot. The first prompt is the Angle-Bearing
Code: Sideshot-eXit/lI/Tr/H/Angle-BC(1-7)<7>, which can be any of
the following:

1-NE (0 through 90 if degrees, 0 through 100 if gons/grads)
2-SE (same as above)

3-SW (same as above)

4-NW (same as above)

5-Azimuth (360 circle if degrees, 400 circle if gons/grads)
6-Angle Left (degrees or gons)

7-Angle Right (degrees or gons)

Angle/Bearing codes are further illustrated by pressing H for Help
(within the command), which brings up the following graphic:
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Details
Angle-Bearing Code:
Codes used for M 0 Codes used for
BEARIMGS AZIMUTHS
w w
S
Codes used for
aAngles (&)
LEFT & RIGHT | LEFT
RIGHT
Figure 7-39

Note that at the Angle/Bearing prompt, you can transition back to
inverse (from your occupied point) or to traverse, which would move
you up to the next traversed point. Within Sideshot, you stay on your
current point, holding the backsight, and foresighting (calculating) as
many points as desired. X returns to the Map screen as does Esc.

The remaining prompts are the angle itself (as in 85.3522,
DDD.MMSS), zenith angle, slope distance, description and point
number. Exit with Esc anytime. In gons/grads, angles are also in
decimal form, and angles such as 397.9871 are valid. Referring to the
graphic below, if we inverse from point 17 to 18, then enter S (or SS)
for Sideshot, in gons, we can enter an angle right of 200 and create
point 19 in the same bearing as 17 to 18 (same as angle right of 180 in

DD.MMSS).
MAP VIEW [ ] M MAP VIEW [ | ﬂH“IIi
|@|Inverse -Tr/Ss/Pick point or paint 1D |@| FILE WIEW DRAW COGO TOOLS
Crnd: |s OF:18, BS:17 i Crnd: | Layer: P

>

A0

| [
|&l| Brg:S52.6760W HD:I62,7282 MAZII252.6760 G_)\l
Ql 18, 5283,8373, 5562.9937, 0.0000, 17
15

1
al;
L 150m @l '

Figure 7-40

110 m
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Polyline to Points: P2P

Converts any selected polylines into points. Useful in capturing points
for stakeout from polylines created as offsets (see Figure 7-33) or
brought in from DXF files. This allows you to react to circumstances
in the field by creating points from polylines, when and where needed.
For example, if you wanted to make point numbers out of the lot
corners below on the SW lot, Select Cogo, Interpolate Points, Polyline
to Points (or more simply enter P2P at the command line).

@9

IE]

. 70m

Figure 7-41

e,

The new points are shown in “large” format for emphasis.

Divide Along Entity: DVS

This divides a polyline into the number of segments entered. The
dialog shown in Figure 7-42 is where you enter in the number of
segments. There are settings to prompt for descriptions and elevations
and to create points at the endpoints of the polyline.
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Divide Along Entity Cancel
Starting Point ID: 24

Foint Prompt Settings
Prompt for [ Descriptions [ Elevations

¥ Create Points At Endpoints!

Mumber of Segments

—

Figure 7-42

The command will create new vertices along the polyline, but can also
create point numbers starting at the entered Point ID, and you can elect
to be prompted for descriptions and/or elevations at each new point. If
a property line were divided into 2 segments, you would create 3 new
points as shown below:

MAP VIEW | IMENU»
|FILE YIEW DRAMW COG0 TOOLS
Crmd: ‘ Layer: P

@ .

Figure 7-43

Interval Along Entity: DVI
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This divides a polyline by the distance entered in. Curves can have a
different interval. There are settings to prompt for descriptions and
elevations and to create points at the endpoints of the polyline.

Interval Along Entity Cancel
Starting Point ID: 27

Point Prompt Settings
Prompt for [ Descriptions [ Elevations

v Create Points At Endpoints
Horizantal Distance Between Points

Distance On Line Segments: 20,0000
Distance On Curve Segments: | 23

Figure 7-44

This command is often used for creating points on centerlines, as
shown below:

MAP VIEW [ IMENU)
@‘l FILE WIEWW DRAYW COGE0 TOOLS
Crmd; || Layer: P

Figure 7-45

Points 27 through 30 are at 50 interval; the PC of the curve is point 31,
and then the 25 interval is used through the curve. Note the the
program resets the interval at break points like PI’s and PC’s.
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MAP VIEW

Hinged Area: HA

This command can be used to determine the dimensions of a figure
when the area is fixed and three or more sides are known. The figure
must be defined by a closed polyline. After executing the command,
select the polyline. Next, select the hinge point, the polyline segment
clockwise from your hinge point will be the segment to move. FAST
Survey will then ask you if you want to keep the existing polyline. If
you answer Yes, a new polyline with the desired area is created, if you
answer No, the polyline you pick is modified. Next, the current area of
the polyline is shown. At this point, enter the new area in the units
specified under Job Settings. (If your units are set to feet, the area will

be specified in square feet). See Figure 7-46.
|___JMENU p{LERYTR0

__IMENU}

A

F.evFline-Select palyline @l Hingeds Keep existing pline ves/<MNo=7

Crnd: |

Crd: |\,f

e,

&

. flm .’@l

Figure 7-46

flm

MAP

VIEW

— IMENU|EREY

C_IVENU)

B

Hingeds. - =4106.27495 .M., ‘@J FILE

Crd: | 3500

YIEW DR&W COGOD TOOLS

Layer: P

Crnd: ||

Layer: P

e,

EY

i . il m .’@l

Figure 7-47

flm

Note how the hinged side occurred on the clockwise side of the
polygon perimeter (side 22 to 23). If we erase the new polyline,
reverse the original polyline (RV) and repeat the command, this time
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answering “No” to “Keep existing” and targeting 4500 s.m. area, we
get the following:

MAP VIEW | IMENU M| LR34 _|MENU)»
LIRevPIine—Selectpolyline ‘@l FILE VWIEW DR&W COGO TOOLS
Crd: || Layer: F' Crnd: | Laner: P

& —
} 40
, 70 m @l 70 m

Figure 7-48

Sliding Area: SA = Sliding Side Area

This command adjusts one side of a polyline to meet a specified area.
You must specify the new area in the same units as specified under Job
Settings. The area to adjust must be a closed polyline. After executing
the command, select the polyline. FAST Survey will then ask you if
you want to keep the existing polyline. If you answer Yes, a new
polyline with the desired area is created, if you answer No, the polyline
you pick is modified. Next, the current area of the polyline is shown.
At this point, enter the new area in the units specified under Job
Settings. (If your units are set to feet, the area will be specified in
square feet). See Figure 7-49 for an example.

MAP VIEW _IMENUIEN _IMENU)

|@I Slidinga-Select polyline side to slide |@| Slidinga-Keep existing pline Yes/<No=?

Crnd: || Layer: P @Cmd: || Layer: F'

. 90 m ’@I 90 m

Figure 7-49
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In the final result, we used Isolate Points, found in the View pulldown,
and entered the range of points 15-18, to show the original property
corners. To bring all the points back, select Isolate Points again and
choose All

Triangle Calculator: TC

Goes directly from the Map view to the Triangle calculator shown
back in Figure 5-39.

Curve Calculator: CC

Shortcut to the curve calculator, then returns to Map. Curve Calculator
is described in detail on page 371.

Area: AR

This will report the area of any picked polyline. If you pick an
unclosed polyline, the program will draw a temporary line for the
closing segment and report the area. See Figure 7-50.

MAP VIEW il §MENU)

gl 200 ft

Ql IAREA:10269.3?49 5F, 0.2358 acres

| SyALEL
@l Cmd:srea  -Select palyline

Figure 7-50

Bearing & 3D Distance: 3D

This command reports the horizontal distance, elevation difference,
slope distance, vertical angle, percent slope, slope ratio, bearing and
azimuth between two 3D points. The user can pick or enter the number
of two points, select a polyline segment or pick two points on any
polylines from map. See Figure 7-51 for sample results.
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Brg & 3D Dist -results

First Point:

=, ¥ = 5400.1235, ¥ = 5400.1235, £ = 0.0000,
Second Point:

2, =5200,1235, ¥ =5200,1235, £ = 0,0000,
Horiz, Digt, = 2828427

Elv. Diff. = 0.0000

Slope Dist, = 282.8427

Wert, Ang, = 00°00'00"

Slope percent = 0,.00%

Slope ratio = 0.00:1

Bearing = S45°00'00"y

Azimuth = 225°00'00"

Figure 7-51
Tools Menu

MAP VIEW | JIMIENU}

Polyline to CL
CL to Polyline
Convert Polylines to 2D |
it Polyine
Offset Settings Input-Edit GIS Data
Traverse Defaults

Triangulate & Contour
List Elevation
Field to Finish

Zum

Figure 7-52

Polyline to CL: P2CL = Polyline to Centerline File

Converts any polyline into a centerline file for use in the Roading
commands and in Centerline, Curve and Offset Stakeout. You will be
prompted for starting station and will obtain a centerline report as
shown below
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CL file report

Warning:

Polyling should have been drawn in direction of increasing stat

Station Morth(y) Ea

1000,0000 52172740 56163401
1156.8079 5316.3344 o737 7325

Radius: 190.2998, Length: 125.8529, Delta: 42.102209, Curve
1282.6608 5359.4590 5853.6095
1349,4602 5361.0630 59203901

< >

Figure 7-53

Use Reverse Polyline (RV) and repeat the command to change the
direction of the stationing.

CL to Polyline: CL2P = Centerline File to Polyline

This command draws a POLYLINE entity using the data from a
centerline file. You can practice this command by selecting the file
Demo.cl, provided with the program.

Convert Polylines to 2D: C2D = Convert 3D Polylines to 2D
Polylines

Pick any 3D polyline and convert it to 2D (elevations of vertices are
set to 0).

Edit Polyline: EDP

Remove vertices, insert vertices and update (alter) the coordinates of
any vertex. For example, if we pick the centerline that was used above
to interpolate points using Interval along Entity, we obtain the
following edit dialog:
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Edit Polyline Close

Polyline(200-List of Wertices:

Mo | Pt. Mo | Morthing | Easting
1 27 2217.2740 S616.3401
&2 a1 52316.5344 9F37.73E5

. 3 37 5359.4590 5853.6095

. - 5361.0620 5920.3901

£ >

| Edit &rc | Remmre| Sawe |

Figure 7-54

Input-Edit GIS Data: EGIS = Edit GIS Attribute

This command allows you to input or to edit GIS attributes associated
with an entity. The user can select the entity from screen or for the case
of a closed polyline he can pick inside the area defined by that entity.

MAP VIEW [ §IMENU)

@E‘l EditGIS -eXitfSelect/<Pick =

Crmd: ‘ Layer: P

=y . .

&l :
al : N
@@B ® . w

@ . 60 m :

Figure 7-55

Only polylines (open or closed) can be selected. This command does
not apply to attributes associated with points (use List Points to edit
point attributes). Attributes are associates with points, polylines and
polygons (closed polylines) either through use of feature codes or by
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importing shapefiles. If a polyline is closed, you can use the Pick
option and simply pick inside its interior. This “fence” description
included a “fence type” attribute, which now can be edited as shown
below:

|+ FL j Close

Edit(ID Desc :-1080681507)=FL [ Save Values
(Char) Type

| T -

Barbed \Wire -
Wiood Rail

Last Values| ‘ | Delete ‘ Save

Figure 7-56

Offset Settings: OF

This command allows you to set the type of corner that FAST Survey
should create when offsetting entities. The two types are shown in the
dialog below.

Ofset type

Type corners for new polyline:
//§ « PN

Figure 7-57

Traverse Defaults: TD

This sets the elevation prompting (none, zenith, vertical, elevation
difference), within the Traverse and Sideshot commands within the
Map view. Also enables a prompt for Instrument and Rod Height. See
Figure 7-58. Default setting is no instrument or rod heights and no
vertical angle prompting, so inputs are simplified as angle/bearing
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code, angle/bearing, distance, description, point number. Traverse and
Sideshot entries within the Map screen are stored to the RWS file.

Traverse Defaults

Prompt for:

v Instrument & Rod Height
Vertical Angle Prompt:

™+ None

" 0 Degrees Level

©" 90 Degrees Level

" Elevation Difference

ok |

Figure 7-58

Triangulate & Contour: TRGC

Triangulate and Contour can create a final contour map based on the
user given data: points, polylines. This function has many options
which are specified in the dialog box shown in Figure 7-59. The
routine will prompt also for inclusion and exclusion polylines.

Triangulate & Contour Cancel

Diravy Comtours

Contour Interval: 10.0000

Draw Triangulation
Save Triangulation to FLT

Select File Il CASurvCEDemoyDatakh, it

Prompt for inclusionsfexclusions

ok

Figure 7-59
Figure 7-60 for results.
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MAP VIEW il |IMENU)

|FILE VIEWY DRaW COcD TOOLS

@Cmd: I Layer: P

@l ' 730 #
Figure 7-60

List Elevation: LELV

This command allows the user to pick on an entity and retrieve the
elevation of that point. See Figure 7-61 for an example.

MAP VIEW I_|MENU)
@l ListElev-Pick polyline

Cmd: I Laver: F'

@ll Elev:16.768 Layer: TRI_FACE

Figure 7-61

Field to Finish: F2F

This command will redraw the linework created with Feature Codes
based on the current coordinates of the points. So if a GPS file was
“processed” using a new localization, or a total station survey was
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adjusted, the existing linework made by use of Feature Codes will
erase and redraw by connecting to the adjusted coordinates. In this
way, polylines on the Map screen created by field surveying will be
redrawn to recapture their association with the adjusted point
coordinates.
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3

Keyboard Entry

This chapter describes all special “hot” key
commands activated by the “Alt” key. It
also covers the “instant calculator” hot key,
which is “?” (the question mark),
conventions for math and point-defined
directions, and finally special “formatted”
entries, such as “2m” which converts 2
meters to feet (if configured English) and
“4.75ft” which converts 4.75 US feet to
metric (if configured metric).

Quick Calculator Command

From virtually any dialog entry line in the program, the “?”” command
will go to the Calculator routines, and allow “copying” and “pasting”
of any selected calculation result back into the dialog entry line. For
example, if you were grading a site that had 19.5” of subgrade, and had
modeled the top surface, you need to grade to the top surface with a
vertical offset of -19.5/12. You could quickly obtain the value in feet
by entering ? in the Vertical Offset field within Elevation Difference
(see Figure 8-1).
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Elevation Difference (4 I Cancel I

Select Type of Surface Madel
@ Grid (O Triangulation () Elevation

Set Elevation IEI.IIIEIEI
Yertical Offset I?

Figure 8-1

This leads immediately to the Calculator screen, with its 4 “tabs” or
options, many with sub-options. Using the Standard tab, we can enter
19.5/12 and get 1.625 as shown. Then select the “Copy” button,
which places the value in the “banner” line at the very top of the
screen. Then choose Paste in the upper right to past it back into the
Vertical Offset dialog “edit” box. It can also be pointed out that this
value could be entered two additional ways, within Vertical Offset: (1)
as 19.5 in for “inches”, which would auto-convert to feet or the current
units setting or (2) 19.5/12, which would do the division directly in this
edit box. See Figure 8-2

>1.625 Paste_| Cancel |

= ey n B o lll Scientific ICun\rersiun I Other |
1.625

0 1 2 3 % w2 <

MR (| s [ | ms [ ] =

Figure 8-2
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Executing Alt Key Commands

The Alt key commands take the form Alt C (Configure Reading) or Alt
N (Next Point). The Alt key and the subsequent “hot” key (“C” or
“N”, as mentioned here) can be entered at nearly the same time or with
an delay desired. If you press Alt and delay the entry of the hot key,
you will see a text instruction: “Waiting for HotKey... Press Alt
again to return”. A second Alt returns to the previous position in the
program without executing any command. “Alt <” and “Alt >” will
brighten or darken screens on “At Work” brand CE data collectors.

List of Hot Key Commands activated by
Alt

Hot Keys vary by command. For example, in the Sideshot/Traverse
(Store Points) screen shown in Error! Reference source not found.,
the hot keys are as follows.

SS/TRAV Il HVMENU)
, 50 fit ,
R
: IDEIDD.EIS S
i Viooe
Fo.44 ' 0
1002
+10.03 C
Descl HT:IS m
i S
Figure 8-3

Alt R: Read

Alt S: Store (or Shot/Store)
Alt O: Offset

Alt C :Configure Reading,
Alt B: Backsight
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565



Keyboard Entry
566

Many of the hot keys work only within related data gathering
commands (as in Error! Reference source not found. above), as
opposed to working from the main menus. Here is a list of other
common hot keys:

Alt E: Target Elevation—From any Stakeout screen, Alt E will
allow the user to enter an alternate design elevation different from
the computed current design elevation. It brings up the dialog
shown in Figure 8-4.

Target Elevation Ok I Cancel I

Current value: 12,086

Cwerwrite design elevation

Mew walue: 10.088

Figure 8-4

Alt F: Foresight Only Toggle. When in the Sideshot/Traverse
graphic screen and taking new shots, Alt F will freeze all but the
setup point number, backsight point number and current foresight
shot. This is helpful when points are densely located. Alt F again
returns to the full point plot.

Alt I: Inverse. Does a quick inverse and upon exit returns you to
the command you were in.

Alt J: Joystick. Applies only to Robotic Total Station. Takes you
to the Settings option. Alt J typically only functions if you are
configured for a robotic total station. Alt J will work from within
data gathering commands and from the main menus.

Alt L: List, as in Feature Code List. When entered in any
Description field, this will recall the Feature Code List, which
displays the characteristics (layer/linework) of the feature code.
This serves not only as a way to select the code and apply it to the
description, but it also serves as a handy reminder of the code’s
properties.

Alt M: Menu. Returns you to the dialog of the local command,
keeping all current inputs. For example, in Intersection, you are
returned to the entry dialog, with all entered point numbers,



distances and azimuths intact, allowing you to alter one or more and
re-calculate. Except when used as a “local” menu return, Alt M
will switch to the map screen.

m Alt N: Next. Moves you to the Next point in the Stakeout
commands, and moves you to the Next calculation (all entries
nulled out) in commands such as Intersection.

m Alt T: Traverse (takes a shot, but moves the instrument up to the
next foresight and backsights the current occupied Station, and
moves you to the Backsight screen (for verification)

m Alt V: Shortcut to View the Raw Data.

m Alt W: Write a Note anytime with this command. Notes store to
the Raw File. Equivalent to going to the Surv Menu and selecting
Keyboard Input.

m Alt X: Shortcut to Exit most commands. Similar to Esc (escape

key).

Formatted Distance Entries

Entries for distances that include certain special, commonly understood
“measurement” extensions are automatically interpreted as a unit of
measurement and converted to the “working” units. For example, an
entry of 19.5 in is converted to 1.625 feet or 0.4953 meters if units are
configured for meters. The “extension” can appear after the number or
can be directly appended to the number as in 35.5cm. Recognized text,
and their corresponding units, as shown below:

In Inches

Ft US Feet

Ift International Feet
Cm Centimeters

M Meters

These extensions can be caps or lower case, or any combination
(entries are not case-sensitive).
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Formatted Bearing/Azimuth Entries

Most directional commands within FAST Survey allow for the entry of
both azimuths and bearings. Azimuth entries are in the form 350.2531
(DDD.MMSS), representing 350 degrees, 25 minutes and 31 seconds.
But that same direction could be entered as N9.3429W or alternately as
NW0O9.3429. FAST Survey will accept both forms.

Mathematical Expressions

Keyboard Entry
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Math expressions can be used in nearly all angle and distance edit
boxes. For example, within the Intersection routine, an azimuth can be
entered in the form 255.35-90, which means 255 degrees, 35 minutes
minus 90 degrees. Additionally, point-defined directions can be
entered with the comma as separator, as in 4,5. If point 4 to point 5
has an azimuth of 255 degrees, 35 minutes, then the same expression
above could be entered as 4,5-90. For math, the program handles “/”,
“ar < and “4+”. To go half the distance from 103 to 10, enter
103,10/2.

Point Ranges

When ranges of points are involved such as in stakeout lists, a dash is
used. You can enter ranges in reverse (eg. 75-50), which would create
a list of points from 75 down to 50 in reverse order.
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Tutorials

This chapter contains tutorial lessons for
performing tasks in FAST Survey.

Tutorial 1

Defining Field Codes - Line/Layer Properties & GIS Prompting

FAST Survey can have one pre-defined FCL (Feature Code List) file
loaded with the job coordinate CRD file.

The Feature Code List file stores pre-defined field codes that define
Line/Layer drawing properties and optionally GIS prompting. (More
than one FCL file can exist but only one can be loaded at a time per
job coordinate CRD file.)

The operator builds this FCL file using option 5 “Feature Code List” in
the File main menu - see Figure 9-1.
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JOB:VA_Beach Ell I mMAP)
I Equip| Surv |COGO| Road |

1 Job 6 Data Transfer

2 Job Settingz ¥ Import/E xport ASCII
3 List Points 8 Delete File

4 Configure Heading 9 Job MHotes

Feature Code List 0 Exit

Figure 9-1

Selecting 5 Feature Code List, the following Code List pop-up box is
displayed (Error! Reference source not found.)

Code List: VA _Beach

Code | Linewark | Line Type | Layer MNarme | Full Text

a | 1

Ao | Edit | EErmove |
Load | Save As | Special codes |
Figure 9-2

FCL (Feature Code List) files can be created, edited or reviewed on a
PC using Carlson X-Port or any Carlson surveying office software.
(FAST Survey’s FCL file is equivalent to Carlson’s Field-to-Finish
FLD Table used in their PC office software. Transfer all PC Field-to-
finish FLD table files using SurvCOM or Carlson Export. Select the
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Field Code Table option to upload the FLD file to FAST Survey as a
FLC file.)

Defining Field Code Line/Layer Properties

To define codes with line/layer drawn features and optionally GIS
prompting, select in the Code List pop-up box “Add” (Error!
Reference source not found.). The following Add Code pop-up box
allows the operator to define Field Code Line/Layer drawing properties
(Figure 9-3).

Add Code ok | cancel |

Layer name:
Code: I I
Full Text: |
Palyline Cr: Polyline is 30:
TES ~ YES =
Wew stirbutes |
Figure 9-3

m Code: Input one word Field Code

m Field Text: User defined full text description for code

m Polyline On: Yes or No defines to draw or not to draw between
similar codes e.g. EP, EP1

m Polyline is 3D: Yes or No-Yes draws in 3D, No in 2D

m Layer Name: Defines the layer the linework 2D & 3D will draw in
using SideShot/Traverse or Store Point.

The following EP code has been input in the FCL file. When surveying
using SideShot/Traverse or Store Point in the SURV menu, input field
codes EP, EP1, EP2 and so on will draw 3D Polylines between these
similar codes in the EOP layer. A 3D Polyline will be drawn in real-
time when collecting data and inputting EP or EP# codes in surveyed
points descriptions.
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“New Attributes” becomes highlighted after inputting all the
Line/Layer drawing properties. GIS prompting information can be
added for this field code. If no GIS prompting is applicable for this
field code simply pick OK and create another field code or exit and
store the FCL file.

TR | c-c |

Laver narme:
Code: |EP |EoP
Full Text: IEdge of paverment
Polyline On: Polyline is 30:
YES ~ YES ~
e AfrBEs
Figure 9-4

Defining Field Code GIS Prompting

To add GIS prompting to a defined Line/Layer code, select “New
Attributes” (Figure 9-4). The following GIS Feature pop-up box is
displayed (Figure 9-5). To define GIS prompting for the EP field code
select “Add” in Fig. 5. The next pop-up box titled New attribute
displayed below (Figure 9-6) creates GIS prompting.



Feature Cloze |

MName: IEF‘

Attribute | Type | Req.

‘| (2

Load | Edit | BErnoveE |
e | Do | Save |
Figure 9-5
Hew attribute Cancel
Marme: Codes |
Prompt:
Default Yalie: Set

List values: | YPE! IChar jReq.: IMEI j

Add Remnvel L | D ||

Figure 9-6

Load will load any existing Field Code GIS prompting for reuse. Edit
reviews or revises existing GIS prompting. Add creates individual GIS
prompting shown in Figure 9-6. Remove deletes any highlighted GIS
attribute. Up and Down reorders the sequence of GIS attribute
prompting. Save stores input or edited GIS prompting and exits to
Line/Layer drawing properties.

Defining GIS Prompting

m Feature Code Name: No spaces GIS title for database
m Codes: Special codes e.g. Date, Time, Lat, Long.
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m GIS Prompt: Including spaces full name for GIS

m Default Value: Most common GIS value/default value

m Set: Lets the operator highlight and select the default value if there
is a List of attribute Values.

m Type: Offers 4 options CHAR, INT, REAL and Code. Code Type
will default to character type corresponding to special Codes.
Codes can be Char, Int. or Real automatically.

m Req: Requisite/required entry. Operator cannot leave any GIS
prompt empty when this field is set to Yes.

To add GIS attribute prompting for List Values select “Add” below in
Figure 9-7. The following New value pop-up box appears in Figure 9-
8. The operator inputs after selecting Add again for each possible
material e.g. macadam, concrete, brick, stone cobbles and so on.

New attribute Carcel

Marme: MATERLAL Codes |
Prarmpt: Foad Surface
Default Yalie: Set

List Values:  1YPE! IChar "IRECl-: Mo

Add Remcwel L | DI

Figure 9-7



CTELW
A tewvaie RN T
Promg
Defaul et |
MATERIAL
List % Macadam j
Add | Remove | Ug | Down | OK |

Figure 9-8

The data input for all GIS List Values is shown below in Fig. 9. Note
Macadam is highlighted and will be the default value. If there are more
than 6 attribute List Values scroll bars will appear. This defines only
one GIS entry Material for the EP field code. Each GIS prompt for the
field code EP e.g. Material, Location, Condition, Width, Slope and so
on would require being created using Add in the Feature pop-up box in
Figure 9-5. The completed GIS field code for EP is shown below in
Figure 9-10.

New attribute Cancel

Marme: MATERIAL Codes |
Prarmpt: Road Surface

Default Yalue: Macadam Cat
List values: /P2 IChar "IREEl.: Mo =
Concrete

Brick

Cobbled Stones

Add Remn:wel W | Dot | (84 |

Figure 9-9
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Add, Remove, Up and Down pertain to GIS List Values prompting.
Add and Remove create or delete List Values entries. Up or Down
reorders the highlighted List Value up or down.

OK exits the GIS prompting screen retaining the GIS prompting
entries and Cancel exits and discards all new inputs.

Feature

Narne: =

Attribute Type Req,

WMATERIAL

LOCATICN Char (=5

COMDITION Char Yes

WIDTH Char Yes

SLOPE Char Mo

1] | ]
Load | Edit | Add | Eemove |
W]a] | Ciowh | Save |

Figure 9-10

With all the GIS Features input Material, Location, Condition, Width
and Slope the operator can select Save to store the GIS prompting for
the field code EP. When storing points in the SURV menu in SideShot/
Traverse or Store Points with EP or EP#, 3D linework when ended will
prompt for EP GIS data as defined here. If 2D or 3D linework is
created the GIS data will be attached to the linework. Note Location,
Condition and Width are required input GIS fields. Load allows
selecting any existing field codes GIS prompting for reuse. Edit
reviews or revises existing GIS prompting. Remove deletes
highlighted GIS attribute prompting. Up and down reorder GIS
attribute prompting. Save stores and exits.

Importing & Exporting GIS Information from FAST Survey

FAST Survey imports and exports ESRI SHP files. FAST Survey
solely uses ESRI SHP files to interface with all GIS programs. ESRI
SHP files are open architecture and are a widely used and accepted
GIS format for most common GIS packages. To import or export GIS
data to or from FAST Survey select in MAP — File — SHP File —
Import or Export SHP File (Quick Import or Export only reads and



writes the drawing entities and doesn’t include the GIS info.) See
Figures at bottom 25 and 26.

FAST Survey creates 3 ESRI GIS Drawing Objects — Points, Arcs
(Polylines) & Polygons (Closed Polylines)

There are only three types of drawing entries in ESRI SHP files points,
arcs (open 2D or 3D Polylines) and polygons (closed 2D or 3D
Polylines). The EP field code creates points and arcs and/or polygons.
GIS information is stored only to the arcs or polygons and not the EP
points. All GIS information for EP will be attached to the 3D
Polylines. The second Field Code UP in the FCL job file creates
points only with no linework. The UP field code attachs GIS
information to the UP points. See Figure 9-11 and Figure 9-12.

Close

Mame: I up
Attribite Type Eeq,
HGT Char [¥a]
COMNDITION Char Yes
COMMEMNTS Char Mo
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Add Code

Cancel

Layer name:

Code: | up | UTILITY

Full Text: [ utility Pole

Palyline On:
MO A

New atributes |

Figure 9-12

Save Feature Code List File

With two field codes EP and UP with GIS information input and stored
in File — 5 Field Code List, lets collect some survey data in
SideShot/Traverse with GIS information. Save As Feature Code List

file See Figure 9-13 and Figure 9-14.

Code List: VA _Beach

Close

Es a==lgyl=
P Mo 2D UTILITY Lility Pole
4| | i
Al | Edit | Eermove |
Load | Save &S | Special codes |
Figure 9-13
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Feature Code List (0] 4 Cancel

Type: |FCL Files

[E)C \SurvCEDEmD\DataY,

(A packup
[(Ocsais

Marmne: | wa_Reach.fol

Figure 9-14

Add and Edit create or revise Line/Layer drawing properties and GIS
prompting. Remove deletes field codes highlighted. Load unloads the
current FCL file and loads another existing FCL Field Code Listing.

Collecting & Storing GIS information in FAST Survey
To demonstrate collecting survey data with GIS information FAST
Survey is set to Manual Total Station or GPS Simulation.

For Manual Total Station go to menu SURV — SideShot/Traverse (See
Figure 9-15 & Figure 9-16) — Follow figures for Manual TS.
(Important in main menu File - Configure Readings - HGT/Desc
Prompting is toggled ON!)

For GPS Simulation go to menu SURV — Store Point (See Figure 9-17
& Figure 9-18) Follow figures for GPS Simulation.
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JOB:VA_Beach il fMAP)

File Y Surv |cOGO| Road |

1 Iﬂ?" ..... - I

nsvument———— T IR
2 5e

Instrument: ranual Total Station
3To

4 Comm Setup

5 About SurvCE

Figure 9-15

JOB:VA_Beach i I MAP)

File | Equip [Elf@lcoGo| Road |

Sideshot/Traverse 6 Building Face Survey
2 Stakeout Points ¥ Remote Elevation
3 Stakeout LinefArc 8 Resection
4 Offget Stakeout 9 Set Collection
5 Elevation Difference 0 Set Review
Figure 9-16



JOB:VA_Beach

GIL_1 mAPY,

File MY Surv |cOGO| Road |

1 Ingt-—- =B

2 5e

[nstrument:
3To

4 Comm Setup

5 About SurvCE

Figure 9-17

JOB:VA_Beach

B mAPY

File | Equip [Ef@lcoGo| Road |

2 Stakeout Points

6 Auto by Interval

7 Log Static Data

3 Stakeout LinefArc

4 Offset Stakeout

5 Elevation Difference

Figure 9-18
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Manual Total Station Example Figure 9-19 - Figure 9-22

Store Point ) Cancel

Point Mumber:  Target Height:

4 0.000
AR :15°00'00" Z4:92°00'00" SD:64.5000
M:S062.2643 E:5016.6837 Z:497.7490
Point Description: | UP
EP
Figure 9-19

| Lp j Cancel |

Add(ID:4)y=Utility Pale

{Char) UTILITY POLE MUMBER.

| 1014

(Char) HEIGHT

|35.5"

{Char) cond

IGDDd j
{Char) Comments

IJSC Survey Manual Total Station

Text | Previous Delete

Figure 9-20
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Il__JMENU)
60 ft R
| ¢ S
-] | 5 |
?Qg 7 ik
| O
C
Desc: HT:IS_’S m
ZA: S0
Figure 9-21
MAP VIEW ]: MENU}

@ VIEW DRAW COGO

Cmd: || Ly Polyline to CL

&ll CL to Polyline
¢ Convert Polylines to 2D
oy [T
Input-Edit GIS Data Offzet Settings
E ?Q ?)/ Traverse Defaults
Q %E—ﬁ |
=] T

Figure 9-22
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GPS Simulation Example Figure 9-23 - Figure 9-26

Store Point (8]4 Cancel Il
Point Number:  Target Height:
E |3.281
MiS073.2243 E:5020,9588 2:956,7679
HREMS:0.045 YREMS:0.087 POOP: 3,200
Paint Description:
P
Figure 9-23
Store Point Cancel
Point Mumber: Target Height:
3 3.281
MiS073.2243 E:5030,93535 £:96, 7679
HRMS 0,045 WRMS 0,087 FOOP: 2,200
Point Description: | EP EMD
P
Figure 9-24



| Er <] _cancel

Add(ID: 1036452394 >Edge of pavement

-~

(Char’ Location - Strest Numbers Narme

(Char’y Condition

| Good j

(Char) Measured Width

Mext ‘ Previous Delets ”TI

Figure 9-25

B <] _cancel
Add(1D: 10364523094 >Edge of pavement
(Char) Road Surface

| Macadarm j

(Char) Location - Strest Numbers Name
| 115 t 175 Robin Road

(Char) Condition
A0% zood 25% Bad 25% Fair j
Excellent
Good
Fair
Bad
Figure 9-26

The Sequence of shoots started with GPS Simulation stored points 2
and 3 as EP codes. Point 3 was stored as EP END. A 3D Polyline was
drawn between 2 to 3 and GIS prompting popped-up after point 3 was
stored shown above. Note in the Condition field the operator input
data not found in the default settings. Point 4 was stored using manual
total station as a UP point code. Point 4’s UP GIS prompting appeared
after point 4 was stored. Points 5 through 7 were stored as a closed
polygon. This was done by storing point 7 as EP1 CLO to close back
to the start point 5 of the EP1 3D Polyline. The GIS prompting
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appeared for EP1 (not shown) and entered. The last sequence above
was to exit SideShot/Traverse and select MAP.

Editing GIS Information on Arcs and Polygons — Input-Edit GIS
Data

To edit existing GIS informations stored on Arcs (2D/3D Polylines) or
Polygons (closed 2D/3D Polylines) in the MAP pop-up box select
Tools — Edit — Input/Edit GIS Data and pick any polyline or polygon.
In Figure 9-27 below, the closed 3D Polyline between points 5, 6 and 7
was selected using this command. GIS data for the closed 3D Polygon
is shown in Figure 9-28

STORE PNTS il IMENU)

Fixed 70 ft
A >
5
=]

O
Al
o4

EeER2 END HT: |3.251

:5010.16840 E:5045.6037 £:996.8174
HRMS:0.038 VRMS:0.085 FIXED

Figure 9-27



|+ EP j Close
Edit(ID:1036452395 ) >Edge of pavement

(Char) Road Surface

Concrete) j
(Char’ Location - Strest Numbers Narme

| 115 BOND STREET

(Char’y Condition

|G|:u:|d j
(Char) Measured Width

| 15°

Mext ‘ Previous Delete | Save

Figure 9-28

Figure 9-28 displays the ease reviewing, creating or editing GIS data
using Input-Edit GIS Data. From the MAP screen Input-Edit GIS Data
was selected and the closed 3D Polyline picked on the screen. The
GIS data stored prior was displayed for review or editing. Any data
point, polyline or closed polyline could be selected using the Input-
Edit GIS Data command in MAP and new GIS attached to this entity
or existing GIS data reviewed and edited.

Figure 9-27 displays the next EP code EP2 stored using GPS
Simulation. When ended with a END or CLO description after EP2
FAST Survey will prompt for EP GIS data to attach to the polyline as
defined above.

Editing GIS Information on Points using List Points

Input-Edit GIS Data only works creating, reviewing or editing GIS
information on Arcs or Polygons. To create, review or edit GIS
information on points use List Points shown below under File — 3 List
Points.
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JOB:VA_Beach L N MAP)

IS Equip| Surv |COGO| Road |

1 Job

& Data Transfer

2 Job Settings

¥ Import/Export ASCII

| 8 Delete File
4 Configure Reading 9 Job Motes
5 Feature Code List 0 Exit
Figure 9-29
Pts: 9 Highest: 9 Settings
PtID | Morthing | Easting | Elevation | Description | PtIC
1 S000.00 5000.00 500,000 Start 1
2 S026.71 5011.29 995,722 EF 2
3 S038.22 S016.16 996,217 EF EMD 3
. S062.26  5016.68 4
3 S012.99 4992.30 105,000 EFP1 =]
a] S043.29 4975.00 104.127 EFP1 =]
7 202450 495757 104,145 EP1 CLO 7
g 200285 301401 995,801 EPz g
9 200651 303233 996,807 EPz 9
4| | H
Edit | add | Fnd | Delete |
Figure 9-30

Highlight point 4 and select Edit (See Figure 9-30). Point 4 is the only
surveyed number with GIS data stored to the point. The following Edit
Point pop-up box appears Figure 9-31. To create, review or edit GIS
information select Input/Edit Attributes (See Figure 9-32).

Note: At the +UP box on top the down arrow can be
selected and one or more GIS field codes could attach GIS
data to this same point. Points, Arcs or Polygons can all
have one or more GIS field codes attached to these entities.



ETTE o | o |
Point ID: |4 Edit Motes

Morthing: | 5062.2643 ft
Easting: | 5016.6837 ft
Elevation: |437.7491 ft

Description: I LIP

Input/Edit Attributes |

Figure 9-31

|+ up

Edit{ID:4)=Utility Pole

(Char) UTILITY POLE MUMBER
| 1014

(Char’y HEIGHT

|355'

(Char) cond

IGDDI:I j
(Char) Comments

IJSC Survey Manual Total Station

[est | Preyious Delete |

Figure 9-32
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Exporting FAST Survey GIS Data as ESRI SHP files

MAP VIEW il §MENU)

YIEW DRAW COGO  TOOLS

[¥%F File 3 Layer: F
@ll LandXML File »
Import SHP File
Ell FLT From CxF Cuick Import SHP
Preferences Export SHP File

Command Aliases Cuick Export SHP

Quick Save } """ "2 a0 52
Ewit 4 18 EP Bae.72

Help [ epd 50@@?%6 &1

Figure 9-33

Close

Current SHP: |VA_E-|3a|:h

Select New SHP | Export all
POINTS > 9
ARCS > 2

POLYGONS = 1

I¥ Include special atributes

Rermove Arcs (offset cutoff): |0. 1
¥ Include Z Coordinates

Figure 9-34

Figure 9-33 and Figure 9-34 display exporting our VA Beach MAP
and GIS data. The ESRI SHP file consists of 9 points, 2 arcs and 1
polygon (closed polyline). Only one point, point 4 has UP GIS data.
Two arc polylines and one polygon have EP GIS information attached.
Note - Include special attributes is checked. This adds to polyline arcs
and closed polygons the polylines length and area to the GIS data
automatically. Process with Export All checked stores the VA-Beach
three SHP files automatically to a user defined subdirectory and a

fourth SHP file with 8 points without GIS data.
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Standard Procedures for Conducting GPS Localizations

This tutorial is intended to assist users with the recommended
localization method for FAST Survey. Other methods can be used and
it is up to the individual users to determine which is best for them.

File Extensions

Localization File * dat

Geoid Model File * gsf

Coordinate File *.crd

Raw Data File *1rwS
Projections

It is essential that the proper plane coordinate projection is selected
prior to creating a localization file. This should be the first step
performed during the creation of the job file and be performed easily
through File - Job Settings > GPS.

Geoid Model

An important item to note is if the user intends to use a geoid model
(typical for localizations that contain less that 3 control points), the
geoid model must be applied prior to the creation of the localization
file.

A local portion of the geoid grid must be extracted from the Carlson
Geoid Model using Carlson X-Port, SurvCOM, Survey or SurvCADD
and the geoid model file must be installed prior to the creation of the
local geoid file. It is also highly recommended that the local geoid file
grid size does not exceed 100 miles.

Web Link to the Geoid Files

http://update.carlsonsw.com/public/CarlsonGeoidGrids.exe

Transfer or Enter the Known (local) Points

It’s a good idea to simplify the process by transferring the known
(local) points to the data collector prior to going to the field.
Conversely, the user can keyboard enter the known coordinates for
these points into the CRD file, one at a time, using File = List Points
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- Add. It is not recommended that the user keys in the local
coordinates from within the localization process as transpositions can
occur easily. However, this can be done as well.

Collect the GPS Locations with Averaging

Using the Surv > Store Points routine, specify your point ID. It is
usually a good idea to use something that will relate to the original
known point. Example, if the known point for the first control point is
1, then you may want to collect the measured location as 1001.

Use the average reading icon <A> to collect several epochs of data at
each point. Typically when using a 1 Hz receiver, 10 to 30 readings
will be collected to ensure that the RTK solution is consistently
reporting the same position for 10 to 30 seconds. On a 5 Hz receiver,
the user may want to collect 50 or more readings as 50 readings would
be 10 seconds.

Create the Localization File

Once the data collector has points that represent the known (local)
coordinates and the measured data for these points, the localization file
can be created.

Select Equip = Localization - Add to enter each point into the
localization file.

Local Point

The first dialog presented to the user will be the Local Point dialog
shown below. Enter the known (local) coordinate point ID or
coordinates. If the point does not exist in the CRD file and coordinates
are entered into this dialog, do not enter a point ID. Select OK when
the known (local) position has been defined.



Local Point
Ok | Cancel |

Please enter local coordinate values,
You may use a point number fram
the current or contral job.

Point From File: 1
=]

Local Morthing: S000
Local Eastinng: S000

Local Elevation: 100

Figure 9-35
GPS Coordinates

The next dialog presented will be the GPS Coordinates dialog shown
below. Since the measured locations for each point has already been
recorded, the user will want to use the option From Raw File in this

dialog. Select OK to continue.

GPS Coordinates

Ok | Cancel |

" Read GPS

™ Enter Latitude Longitude

+ From Ramw File

Figure 9-36
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Surveyed Point

Next, the user will be presented with the Surveyed Point dialog shown
below (left). This dialog allows the user to select or enter the GPS
measured point that represents the known (local) point. If the user
selects the GPS measured point using the list icon, they should ignore
the current coordinates displayed in the List Points dialog shown
below (right), as they only reflect the non-localized position at this
point. The important thing to remember is that if the local point was 1
and the GPS measured point was 1001, the user must enter 1001 in this
dialog.

Surveyed Point
(04 | Cancel |

Please enter & point number from the
current or contral job for which raw
data exists,

Point From File: 1001
=

Figure 9-37



List Points

Settings || Find || Ok || Cloze I
PIID  |MNorthing | Easting | Elevati
¥ 1 50000000 S000.0000 100,00

¥ 1001 50179607  S007.5937 93.47¢

Figure 9-38

Save the Localization File

Once all of the points have been added to the localization dialog, save
the localization file before exiting using the Save button.

Reprocess Raw File and Update Coordinates

At this point all of the coordinates in the CRD file that represent the
measured positions need to be updated to reflect the newly created
localization. To do this, select COGO - Process Raw File and process
the raw file through the localization file. This will update the
previously measured GPS points. Verify that the positions look valid
by viewing the points in File = List Points. You should be able to
compare the known and measured positions to see if they look right.
Depending on the localization method, the measured values may not be
exactly the same as the original known positions due to error that may
have existed in the original positions.

Additional GPS Measurements

Once the localization is defined, all of the GPS points measured after
its creation will be recorded to the CRD file based on this localization.
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Changing the Localization

If the user determines that they want to redefine the current
localization during a job, they must reprocess the entire raw file after
making any changes to the localization file. It may be prudent to
simply define a new localization file from scratch, leaving the original
intact, and reprocess the raw file through this new localization file. Just
remember that the last localization loaded, will be the current
localization.

Selecting Projections for use in Localization

Whenever you select a projection or coordinate system, you can place
it in a “most used” list of coordinate systems to choose from under the
GPS tab in Job Settings. This list can contain one projection system or
as many different systems as the user would like.

Job Settings Ok, Cancel |
Dptinns] Units l New Job Stakeuut]

Projection: | EditProjection List |

[

(UTMANGS 84/UTM zone 16M

T zone 16~
USaMADE3AKY North
MIUSA,MAD27 Y North
SWITZERL AND/CH1903+ /L35
I T

Ore Point Localization Azimuth;
\State Flane Grid -

Figure 9-39

This is a special list of either predefined (eg. KY North NADS3) or
user-defined coordinates systems. To get the list started or add to the
list, select Edit Projection List and click Add Predefined. In the U.S.,
for example, surveyors might want to keep the UTM (WGS84) system
plus the NAD83 and NAD27 “state plane” zones in the list for quick
access, covering the region of your work. European and other
worldwide zones can be added. When setting up a UTM selection, you
can choose your zone, referencing the graphic below for the US:
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Figure 9-40

You can see a map of the UTM zones online at:
http://www.dmap.co.uk/utmworld.htm.

To edit the list of saved projections, click on Edit Projection List. Here
we select a user-defined UTM system from the list to Delete or Edit.
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Coordinate Projection Diorne

Selection List:

UTMANGS S4/0TM zore 160
USaMADE3AY North
USaMAD27 Y North
SWITZERLAMD/CH1903+,/L Y05
UK AEDSOATR O M

£ ¥

Delete | &dd Predefined ‘

Edit | | Add User Defined |

Figure 9-41

Choosing Edit will bring you to the screen below:

o
System: USAMADEFMA Mainland
e Bl o ibert Conformal Conic
Datum: MADSS
| Editiew Datum | | Mewy Datum
M. Parallel:  [42.683333335 | False Northing:
S. Parallzl: 41, 716666666 |?SDDDEI m
C.Meridian: [715 | Fake Easting:
Lat. of Origin: J41 200000 m

Figure 9-42

From this screen, you can select the Projection calculation method as

well as calculation parameters. Projections include:

Lambert Conformal Conic_2SP,
Transverse Mercator,
Oblique_Sterographic (Double),
Lambert Conformal Conic 1SP,
Oblique_Mercator 83,

Stereographic, Oblique_Mercator 27,



Transverse Mercator OSTNO2,
Oblique_Stereographic RD2000,
Oblique Mercator,
Cassini_Soldner,

Transverse Mercator 27,
Lambert Conformal Conic 27,
Transverse Mercator Alaska 27
Transverse Mercator 34.

You may also use the buttons on this screen to edit the existing datum
or create a new datum definition.

Define Coordinate System oK Cancel I
MName: WG58

Ellipsoid: | wesB4~1 -
a: |6379137 m  Scale (ppm):

1/f: |298.257223562776 | o

o IS m  rot X IIII !
d: |E| m  rotY: |I:| !
dz: IEI m rotZ: IIII !

¥ GSF File is relative to WS84

Figure 9-43

The Datum definition screen is where you select the ellipsoid and
Helmert parameters to apply.

If you select Add User Defined within the Coordinate Projection List
screen, you proceed to the screen below:
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New System ok Cancel I

System: MyMewSystem

Projection: |Transverse_Merca1J:|r j
Diatum:
Load File ‘ Mewy Diaturm |

Scale Factor: |1 False Marthing:
. Meridian: 1] a m
Zone \Width: f False Easting:

Lat, of Crigin: |D |D m

Figure 9-44

Here you enter the name of the new system and select the projection
type and parameters, or you can “Load File” to load a pre-defined
system stored earlier (in the form *.sys or *.csl).

Coordinate Projection (8]4 Cancel I
Type: [SYS Files skl |
0O-0Go-

@ DA EMULATORWIZ\survce\Re leasetdatal,
AGDB4HIGGINS 5ys

AGDB4HIGGINSZ. 5ys
AGDB4HIGGINS3. sys

alaskal.sys

AlaskaNADAI_1.5ys

KT i

Name:l

Figure 9-45

If you select “Add Predefined” to create a new, stored projection
system, you will be presented with this screen:
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Coordinate Projection (0] 4 Cancel I
Country:  |USA/MADS3 -
AL East US4, MAD27 =
AL West AUSTRALIA
Akl AUSTRIA
AR BELGILM
Ak T AT, ~
B TY
B Y
A VI
B WIT v
Figure 9-46

Here you can select the country and then the corresponding system for
your area. There is a very extensive list of European and Asian
systems including in the list.

The “quick-access” short list of most used projections enhances job
efficiency.
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Troubleshooting

This chapter contains troubleshooting tips
for FAST Survey and the various hardware
devices supported by FAST Survey.

Handheld Hardware

Troubleshooting
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How do I reset the computer after a lock up?

Ranger

Hold down the power button until the computer resets or instructs
you to hold it for 5 more seconds to reset.

Allegro
Hold down the power button until the computer resets.

Why can’t I load the software?

The computer may disconnect from ActiveSync when there is not
enough memory allocated to “Storage Memory”. In the control
panel, select the “System” icon followed by the Memory tab.
Position the slider so that there is Smb (5120 kb) allocated and not
in use (i.e. if the “In Use” value says 1024 kb then add 1024 & 5120
to determine what the “Allocated” value should be.



How do I clear the RAM backup and why?

Clearing the RAM backup seems to improve performance on the
Ranger platform after new programs have been installed or
removed. Make sure that all software applications are closed and
select the “RAM Backup” icon from the control panel. Select the
“Delete” button and answer “Yes” to the three resulting message
boxes.

Why can’t I communicate through the COM port?

If you cannot communicate with the instrument, verify all COM
settings in FAST Survey and make sure that they match the COM
settings on the instrument. If it happens to be that you were
communicating fine and the COM settings have not been altered,
try one of the following until it clears up the COM port:

m Exit FAST Survey, turn off the computer, turn back on the
computer and re-enter FAST Survey.

m Exit FAST Survey and perform a soft reset on the device
(Verify that all applications have been closed).

m Exit FAST Survey and perform a hard reset on the device
(Verify that all applications have been closed).

How do I set the CAPS LOCK status?

Ranger
Hold down the yellow shift button [ ] and the [ALT] buttons, then
press and release the power button.

A small keyboard should be showing. On the small keyboard, press
the [CAPS] button then repeat step 1 to dismiss the keyboard.

Allegro

Press and release the blue function button followed by the
CapLk/Shift button located at the lower left side of the keyboard.

How frequently should I charge the device?
Refer to your hardware manual for specifics, but most of the newer
CE devices are coming with lithium ion batteries that do not
establish a “memory” based on your charging habits after the initial
Handheld Hardware
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charge has been established per the manufacturers suggestions.
Charge the device as necessary which will likely be nightly to
ensure a full battery for the next day in the field.

How do I calibrate the touch screen?

In the control panel of the CE device, select the “Stylus” icon to
configure the “Double Tab” and “Calibration” of the touch screen.

How do I turn on/off the backlight?

Ranger

Hold down the shift button [ ~ ] and then press and release the
power button.

Allegro

Press and release the yellow function button followed by the F3/F8
button located at the top center of the keyboard.

How can I speed up the Allegro performance?

In the control panel of the Allegro, select the “System” icon and
then the “Memory” tab. Set your “Storage Memory” allocation to
8000 KB or 8 MB +/-. This should provide more RAM to the
system for operating the programs and increase performance.

Miscellaneous Instrument Configuration

Leica Robotic - Do I need to be in RCS (Remote
Control) mode?

You must verify that you are NOT in RCS mode when using FAST
Survey with Leica robotic equipment. It will appear as though you
are not communicating with the instrument if this mode is active.
Refer to the Leica documentation for how to exit RCS mode.

Troubleshooting
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Leica GPS - What firmware will allow radio channel
changing?

Firmware version 3.52 or later is required for FAST Survey to have
radio channel changing functionality.

Geodimeter 600 - What firmware version is required?

Firmware version 696-03.xx or later is required for FAST Survey to
operate with this instrument. To check the firmware on the
instrument, follow the key strokes below:

Menu, 5, 4, 1

FAST Survey

What file types does FAST Survey use?

ALN TerraModel Road Alignment File

CL Carlson Horizontal Road Alignment File

CRS TDS Binary Coordinate File

CRD Carlson coordinate file in binary form (Point ID, Northing, Easting,
Elevation, Description).

DAT Carlson Localization File

DXF Drawing file format that can be used for exchanging drawing information

with drafting programs that cannot read the DWG format. FAST Survey
can import DXF files into the map screen using the IDXF command.

EGM Carlson EGM Geoid File

FCL Carlson Field Code Library file, comma delimited file in ASCII form
(Field Code, Linework On Y/N, 3D Line Type Y/N, Layer Name, Full
Text).

FLT Carlson Triangulation Mesh File

G99 Carlson Geoid99 File

GRD Carlson Grid File

INF Carlson User Preferences Settings File

NOT Carlson Note File

OBS Geodimeter Coordinate File

POS Sokkia or Trimble Coordinate File

PRO Carlson Vertical Road Alignment File

RD5 TDS Road Alignment File

REF Carlson Base Station Reference File

RLN TerraModel Road Alignment File

RWS5S Carlson Raw Data File

FAST Survey
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SCT Carlson Design Section File

SDR Sokkia Raw Data File

SHP ESRI Shape File

SUP Carlson Road Superelevation File

TPL Carlson Road Template File

TPT Carlson Road Template Transition File
TRV Traverse PC Coordinate File

XML LandXML File

How do I calculate a traverse (By Hand) with FAST
Survey?

Troubleshooting
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In order to do a hand traverse with FAST Survey, go to the MAP
screen by clicking the icon in the upper right corner labeled MAP.

While in the map screen, select the map settings icon to set your

=

Traverse Defaults

Traverse Steps:

1 To begin, you must key in the command for inverse by typing “I”

(Without the quotes) to establish your occupied and backsight
points. The command prompt will display the following:

Cmd:Inverse - Tr/Ss/Pick point or point No
Key in the backsight point number followed by the [ENTER] key.
Key in the occupied point number followed by the [ENTER] key.

Key “T” for Traverse or “S” for Sideshot followed by the
[ENTER] key.

If you keyed in “T” for traverse the command prompt will be
waiting for an angle code by displaying the following:

Cmd:Traverse - eXit/I/Ss/Angle-BC(1-7)<7>

If you keyed in “S” for sideshot the command prompt will also be
waiting for an angle code by displaying the following:

Cmd:Sideshot - eXit/I/Tr/Angle-BC(1-7)<7>
The code choices you can key in are as follows:
1 - Northeast Bearing

2 - Southeast Bearing



9

3 - Southwest Bearing

4 - Northwest Bearing

5 - Azimuth

6 - Angle Left

7 - Angle Right

Key in the angle code of choice followed by the [ENTER] key

Key in the angular value in the dd.mmss format followed by the
[ENTER] key.

If you selected a vertical prompt under “Traverse Defaults”, then
key in the appropriate value followed by the [ENTER] key.

Key in the slope distance followed by the [ENTER] key.

10 Key in the point description followed by the [ENTER] key.

11 Press the [ENTER] key to accept the next available point number

or key in a new point number followed by the [ENTER] key.

12 If you traversed, then you are now occupying the new point and

are back sighting the previous point of occupation. If you sideshot
the new point, then you are still at the previous setup and ready to
compute the next point.

13 Options at the command prompt when presented with the

messages listed in step 5 are as follows:
X - Exit

I - Inverse

S - Sideshot

T - Traverse

Remember that in order to establish new occupied and backsight
point information, you must use the “I” (Inverse) command and
define the backsight point first and the occupied point second.
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How do I perform math functions in FAST Survey
input boxes?

Many input boxes in FAST Survey allow the user to calculate math
functions on-the-fly.

To enter rod heights while in a GPS setup screen that is not in your
current units (e.g. you’re using a 2 meter pole but working in U.S.
Feet), key in the following:

The Rod Height followed by “M” for Meters, “FT” for Feet and
“IFT” for International Feet (Without the quotes) followed by the
[ENTER] key will convert the measurement into your current units
(e.g. 2M =6.5617).

To compute the azimuth from one point to another to automatically
enter in the azimuth while using the “Point by Direction” option in
“Point Store”, key in the following:

Point ID,Point ID (e.g. 1,2)

To add or subtract a value from the computed azimuth, key in the
following:

Point ID,PointID+Angle (e.g. 1,2+90)
Or
Point ID,Point ID-Angle (e.g. 1,2-90)

How do I do a compass rule adjustment?

Troubleshooting
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In the example below as shown in Figure 10-1, the traverse was
performed by occupying point 1 located at the NW corner of the
block. The initial backsight was established by azimuth, measured
and stored as point 2 shown NW along the hanging leg. Angles and
distances were measured in a clockwise direction. Point numbers 6
and 1 are at the same location and point numbers 7 and 2 are at the
same location. This method allowed for the closing of the angles
and the measurement of all traverse legs.
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Figure 10-1

Process Raw File

Select “Process Raw File” from the “COGO” tab as shown below in
Error! Bookmark not defined..

JOB:Co..elss Rule Examp L N MAP)
File |Equip| Surv [Malels) Road|

1 Keyboard Input

& Station Store

2 Inverse

¥ Transformation

3 Areas

& Calculator

4 Interzections

5 Point Projection

9 Process Raw File

0 Point in Direction

Figure 10-2

Select Raw File

Figure 10-3 shows the standard Windows file selection dialog.
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Select the RW5 file you want to process followed by the “OK”
button.

Type: [rws Files =] =
[=]

@:IC MSuryCEDemoyData®,

[ Backup

il cscis

Compass Rule Example.rws
SLrCE_Demo.rw

Mame: | Salgy

Figure 10-3

Select “Compass” from the adjustment options dialog box as shown
in Figure 10-4.

Process Raw File Cancel

Mo Adjust Crandall
Angle Balance Direct-Reverse Report
Transit Drawe Traverse Lines
Compass ) Review RWS File

Figure 10-4

Reference Closing Point

Key in the initial occupied point number for the “Reference Closing
Point #:” and toggle on the “Apply Angle Balance” option followed
by the “OK” button as shown in Figure 10-5.
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Closed Traverse

In a closed traverse scenario, the reference closing point will always
be your initial occupied point name.

Note that you will need two known points, or one point and a
known azimuth, for a closed traverse. The angle balance point will
be the same location as the original backsight and will not be
adjusted.

Open Traverse

In an open traverse scenario, the reference closing point will be a
stored point name or coordinates that represents the known values
for the last occupied point in the traverse.

Note that you will need two known points, or one point and a
known azimuth, at the beginning and at the end of an open traverse;
one point at the end will be used to close on and other will be used
for angle balance (When Angle Balance is applied). The angle
balance point will be the same as the last foresight point in the
traverse and will not be adjusted.

Process Raw Data Options Ol Cancel I

Reference Closing Point #: I 1
Rt I 100001 wnly angle Balance:
East:  [20000 W “ertical Error Adjustment

Ely: [100 v Report Point Adjustments
¥ Report Unadjusted Points

¥ Report Sideshots

Figure 10-5
Traverse Points

You’ll notice in Figure 10-7 or since you keyed in the data yourself
that the number of traverse points in this survey is 7. Since point 7
was only measured to avoid and recording the closing angle balance
measurement by hand, in this example the traverse is only from
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points 1 through 6. Replace the 7 in the “Ending Point Number”
input box with a 6 as shown in Figure 10-6 followed by the “OK”
button.

Note that point 6 should the same location as point number 1 in a
closed traverse.

Traverse Points (0] 4 Cancel I

Starting Point Nurnber : I 1
Ending Paint MNurmber : I |

Figure 10-6
Angle Balance
Select the foresight shot from the last occupied point to the original
backsight location. In this example we would select the leg

measured from point 6 to point 7 since point 7 was our foresight
angle balance shot to point 2. Press the “OK” button.

In an open traverse, this would be the measured leg that represents
the known azimuth or bearing at the end of the traverse.



Angle Balance Measurement el Cancel Il

Select the Angle Balance Shot:
Occupy Pt | Foresight Pt |
1 z2
1 3
3 4
4 5
5 G
Figure 10-7

Reference Closing Angle

Finally we need to provide the reference closing angle (record).
This is the original backsight azimuth. Key in point 1 and point 2 or
key in the known azimuth or bearing followed by the “OK” button.

In an open traverse, key in the stored point numbers that represent
the values for the known control points at the end of the traverse, or
key in the known azimuth or bearing.

The adjustment report should be presented and the adjustment
should be complete. The angle balance point number 7 will not be
adjusted to fit point number 2 and can be discarded.
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613



Reference Closing Angle Ok Cancel Il

Measured Closing Bearing: MN45200'03 "
Measured Closing Azimuih: 314°59'52"
Angular Error: -0.000800000

From Point; I 1 To Point: |2

Reference Closing Angle {dd. mmss): |45.EIDEIEI

Format
IVFNE i SE =YY R Ol Y.V 4

Figure 10-8
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