Getting Elevations from FAST Survey

MobileMapper CE — FAST Survey — Geoid03 - NAVD88

If part of the objective is getting elevations in the coordinate file in FAST Survey a good
way to get from ellipsoid heights based on the NADS83 to orthometric heights based on
NAVDSS is to use the Geoid03 model that comes with GNSS Solutions.

The process may seem a little tricky. Make it less complex by looking at a process that

begins with the connection to the PC using ActiveSync using the procedures described in
the MobileMapper CE Getting Started Guide.
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About Microsoft ActiveSync ! x|

Microsoft@® ActiveSync® Yersion 4,2.0 (Build 4576
Product ID: 77888-810-3995796-04957
Copyrighti© 1996 - 2006 Microsoft Corporation, all rights reserved,

This product contains security information licensed from RSA Data
Security Inc,

Warning: This computer program is prokecked by
copyright law and international treaties.

Unauthorized reproduction or diskribution of this
prograrm, or any portion of it, may result in severe civil
and criminal penalkies, and will be prosecuted to the
maximum extent possible under the law, ok

Making the connection to ActiveSync is as simple as connecting the USB cable from the
MobileMapper CE I/0 module to the PC. Once the hardware connection is made
ActiveSync will find the MobileMapper CE and ask what you want to do.

In this example the choice is No. A partnership is not required to do this job.



Mew Partnership

i Yes
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Set Up a Partnership

Before pou can synchronize information bebween pour
mobile device and this computer, you must set up a
partnerzship between them.

WWould pau like to zet up a partnership?

Set up a partherzhip o that | can synchronize
infarmation between my device and this computer,

| dan't want to spnchronize information. Set up my
device as a guest zo that | can copy or move
infarmation between my device and thiz computer.
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With the ActiveSync connection established it is time to configure SurvCom to
communicate with the MobileMapper CE. SurvCom can be started from the

Start = Programs = GNSS Solutions = Tools =

or from within GNSS Solutions. See Appendix H in the GNSS Solutions Reference
Manual for SurvCom instructions and details about what the buttons represent. These

instructions presume that you are familiar with the manual.

The Options button brings up a dialog box that allows a choice of many COM ports with
ActiveSync at the bottom of the list. In the window on the right side of SurvCom
navigate to the place on the SD card where the geoid separation file will be written.
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—Lozal PC Femote
Total Files: 16 Taotal Files: O
Buytes: 15393 Bytes: 0
Butes Free: 10802 2 Options x|
Local Path: C:%
COM Port... 7 vI : = :
Hame | o Activesync ize | M odified | File
1 MeridianCalor File Mask... B File
] by Projects ; CorM9g 10/04/06 22:09
Clnep Directary Sart.. | |comas 10/04/05 2211
CINED Dizplay Special Files | 10404406 2210
ClnGs : :
I Options Confirm O venarite | YES
&= paccrest Confirm Delete | YES
(1 pdi335
B Baud Rate... | 115200
B F'rcugram Gl Protect Remate Files | YES
(i Projects
‘| Archive RWS Files | HE | |
File: *.* Bytes: 0
Status: Connected to remate Cancel |
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With everything ready for the gsf file to be written to the data collector just click on the
Exit button to close SurvCom.

It is time to start the Geoids program. With the Start button the path is
Start = Programs = GNSS Solutions = Tools =

A click on the Help pop down menu offers a chance to take advantage of the User’s
Guide that is like a slide show that will walk through the process of using the Geoids
program. Please use that User’s Guide because this document will take advantage of
familiarity with the User’s Guide and Appendix C in the GNSS Solutions Reference
Manual.
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@ Opening a Geoid kModel

@ Extracting a Region from a Geoid b

@ Uploading a Geoid Model into & Sy
Importing a Mew Geoid Model o a0

% Dizplaying the Wersions of the Awvail Geoids Utlllty

[7] Deleting a genid model Introduction

Geoids allows the following:

* |Importing new geoid models

# Eutracting data from a geoid model in order to create a smaller
file juzt dezcribing the pecified region

e Loading a geoid model, either partially or completely, into a
Thales Mavigation receiver. Extracting and loading geoid data
can be performied in a single operation.

& Feading the geoid currently uzed in a receiver [for farmer
"DSHP-type" recervers only).

The follovaing formats exist in Geoids:

EGMIE
GEOIDYY el
GGFI7

GGRI3 —
GRD

GSD35

The Geoids program opens with a blank screen. It cannot know what model needs to be
used. Choosing the Geoid03 model as the starting point is simply a matter of opening the
file. Choose Open... from the File menu.
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File View Transfer Tools Help
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Exit



With many models to choose from a little search will locate the Geoid03 model file.

Open a geoid file I x|

| MName Commett Size | ~
Q J05J0LY Canada [5t Laurent) E73 kB

& 2laskans Geoid3d Alaska 20073 KB

@ DWRAan Denmark, Geoid 2002 156 KB
@ EGRAE Global model 4053 KB

@ Geoidd3 Geoidd3 Conterminous LIS 23433 KB

& Geoidds Geoid33 Conterminous LS 33433 KB

Q GGFYY France [Corze) b2 K.B

& GGRI lle de |la B éunian E kKB

@ G505 Canada g6k ¥l

Q. I Cancel Delete |

After selecting GeoidO3 click the OK button.

28 Geoids - Geoid03.gen

File Wiew Transfer Tools Window Help

D@ H|& & D EF||‘?|

Hame : Geoid03
Date : 01-23-04 17:11:51 33493 KB

Comment : Geoid(d Conterminous US
Horth coordinates 5a°® 0' 0.0000"H
West coordinates 1307 0' 0.0000"W
South coordinates 247 0' 0.0000"H
East coordinates g0* 0' 0.0000"W
Latitude =tep .00

Longitude =tep : 1.00°

Humber of point= : 28574241

The entire Geoid03 model file is much too large for the data collector. It is not
appropriate to transfer the entire file to the data collector. Extract a segment of the model
based on the area where the GPS work will be done.



A model that is too small will limit where it can be used. A model that is too large will
bog down the data collector.

Begin the process of defining the work area with the Extract As... on the File menu.

2 Geoids - GeoidD3.geo

File “iew Transfer Tools ‘Window  Help

[ Import... = B | | ks |

& Open... Chrl+0

e R 23493 KB

%F‘rint i 03 Conterminous U5
&F‘rintpreiiew le=s 587 0' 0D.0000"H
Prink Sek = 130 0" O.0000"W
e le= 24 0' 0.0000"N
: = GO 0" 0.0000"W
1 Geoid03.geo
2 SFEay03.geo ; 1.00°
: 1 AR
Exijt
= 2574241
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A first look at the map reveals the coverage area of the Geoid03 model. It will not

extract a model file that is located outside of the box shown on the map.

My own preference is for as much map information as it will provide. Every box gets a
check mark so the geography on the screen will help mark the box.



This is too much map for accurate selection. The right mouse button offers a menu for
zoom and pan. Choose Zoom In and drag a box over the desired area using the left
mouse button




;Wur.l.l.:I-Map

With the general work area shown on the map it is time to draw a box that will enclose
the area that will be included in the geoid separation file.

A right mouse click on the map brings up the menu. Draw a box with a click and drag of
the left mouse button.



YWorld Map

The work area is now defined and limited to what is enclosed by that box. There is one
more chance to make adjustments after a click on the OK button.



Extract region from Geoid03 geoid x|

M ame Ok T=1

Comment by b |
Marth 357654 0.0000"M South 32744 0.0000"MN
West | 101°15" 00000 East 9637 0.0000 "

Approsimate file size ; 206 KB

Whorld Map... E=tract Cancel

A meaningful name and comment will help make effective use of the geoid separation
file as time goes by.

The latitude and longitude shown in the dialog box can be adjusted based on what is
known about the boundaries of the work area.

Avoid choosing limits that will cause a failure when a measurement is made outside the
limits of the box. A little bit too much is better than an area too small. The data collector
will provide ellipsoid heights for the points when a measurement is made outside the
limits of the geoid separation file.

The larger the area the longer it will take the data collector to search the file. Some
experimentation might be needed to figure out what works best. Avoid choosing city
sized geoid separation files. Get some miles across that box. Trying to put the whole
state of Texas in one file might result in long waits while the data collector searches for
the geoid height.

With the choice made it is time to click on the Extract button to see the results of the
effort.
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¥ Geoids - OKTX1.geo B

File ‘iew Transfer Tools Window Help

W @E|@.§|Dﬁ||?‘

Humber of points @ 53760

=0l x|
=101 x|

Geoids S

@ Cperation successfuly completed.

1 [C S
T
¢ | Name : OKTH1
Date : 11-08-06 15:52:G4 210 KB
Hi| Comment My turf
Il
5: Horth coordinates 35°55' 0.0000"H
E:| West coordinates :  101°15' 0.0000"W
South coordinates 32744 0.0000"H
1:| Ea=t coordinates 96736 0.0000"W
L
1 Latitude =step 1.000
| Iongitude step 1.000

The area is now added to our list of available geoid models with a click of the OK button.
The time has come to Transfer the model to the data collector and Write... the GSF to
the SD card in the MobileMapper CE.

File  Wiew | Transfer Tools wWindow Help

0 & b0

5 Read... Chl+R

South coordinates

L: Ea=t coordinates
L:

Latitude =tep

H:| Longitude =tep

Humber of points=

A Geoids - OKTX1.geo

S E R
A 118 R oL
32744
96736

2110

i 4] OKTX1.09e0

B
| Hame : OKTX1

Date : 11-08-08 15:52:54
H¢| Comment : My turf
1]
5: Horth coordinates
F:| West coordinates

KB

.ooon"H
cooootu
.ooontH
cooonty
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The effort made to prepare SurvCom for the file transfer pays off. The choice is a Zmax
data collector as the destination for the file.

Extract region from OKTX1 geoid : |

M arth 25°54" 0.0000"M South 32744 00000 M

West | 101°15" 0.0000" E ast 6737 00000

Approdimate file size ; 464 KB

World Map... ] % I Cancel

A click on the OK button reminds us to make the connection that has already been done
in preparation for this procedure. The file is ready to be transferred if the ActiveSync
connection is working.

Data Transfer | x|

Connect pour field terminal to your PC
On your field terminal, launch the Data Transter utiliby

Then prezz 0K when readyp |

v Automatic transfer

ak, I Cancel

A click on the OK button transfers the file.

The Geoids program reports successful transfer of the GSF to the data collector.
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M Geoids - DKTX1.geo

File “iew Transfer Tools ‘window Help

[ @E|@.§|DEF||?|

| Geoido3.geo

K |

iif [ okTX1.9e0 Ik

X

2; Name : OKTHL
Date 11-08-06 15:52:54 210 EBE

H¢| Connent My turt

EE Horth coordinates 35755 0.0000"H

E:| West coordinates 101°15' 0.0000"W
South coordinates 32°44' 0.0000"H

L:| Ea=t coordinates 9636 "' 0 LOO0CLr —

;
Latitude =tep 1.00°

| Longitude step 100 TransFered 1 of 1 files successfully.
Humber of points 5E37e0

=10] x|
=10l x|

How can we tell for sure?

& SuryCom ¥1.25 ;|g|5|
— Lozal PC — Remote
Total Files: 16 Total Filez: 1
Bytes: 15393 Bytes: H37ERI
Bytes Free: 10801 Bytes Free: 20086E,
Local Path: C:h Femote Path: %5d card
Marne | Size | bodified | =] ||| Name | Size | Modified | File
Can [Up One Level] File:
Caca =2 FasT 10/04/06 22:09
Clo ClasF 1040406 22:11
CaE i Frojection 10/04,/06 22:10
CaEs OKT1.G5F 525k, 11/08/06 2359 GS
G
CaHe
=
(& -
Chk
Cpa =
] | 3| | 5
File: =% Tagged REMOTE Files: 1 Bytes: 0
Status: Connected to remote machine
= o m‘: E——
P[RS E
e
Connect  Transfer  SetPath  Makedir  Delete FRename Optionz Geod  F2F conv Send Pntz E wit
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Start SurvCom and notice that the file is right where it is supposed to be with one little
problem. It was supposed to be in the GSF folder but only if we had opened the GSF
folder to receive the file when SurvCom was setting this up for the transfer.

No problem. The Exit button will close SurvCom.

The Explore tool in ActiveSync provides the means to move the file to the GSF folder on

the SD card.

& Microsoft ActiveSync =101 ]

File Miew Tools Help

@Sync Schedule % Explore

Guest |Explore Device | :
Connected

Hide Detail: &

Information Tvpe Skatus
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Open the SD card on the MobileMapper CE with the Explore tool.

¥ Mobile Device i -10] x|
File Edit Wiew Faworites Tools  Help ﬁ
gmEBack = =~ | ‘Qisearch [YFolders 0% | [ OF 5wy | Ef-
Address I ﬂ Mabils Device j PGo | Links | fB05naglt
1 boed ™= hame ¢ I Size I Tvpe I Modified I
I—i IC=1 Application Data File Folder
e, [C3My Documents File Folder
Mobile Device [CIMyDevice File Folder
IS Metwork, File Folder
SD Card |C3Program Files File Folder
ICiRecycled Filz Falder
File Faolder
[ Temp File Folder
[CrWindows File Folder
BBl Control Panel Z3bytes  Shorbcut 6/1/1999 4:00:05 AM
|1 objectis) selected | @ Mobile Device i
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File Edit Wiew Favorites Tools Help i
‘=Back ~ = - | Qhsearch [yFolders o4 | [ 02 % wy | [Ex~
Address | 15D Card ~| @G0 | Links ? EDnaglt
0 b =y Mame ¢ | Size: | Type | Modified |
L@ (| [CT)FAST File Folder
s ICGSF File Folder
SD Card [ Projection File Folder
F = Eatlen__cof Fie 11)ja8/2006 3:59:54...
DKTX1.gsf s
Copy
Create Shorkout
Delete
Rename
Properties
Cut selected item(s) A

Select the file and use the right mouse button to bring up the menu to Cut the GSF from
the root folder of the SD card.

&,5D Card'GSF =10l x|

File Edit ‘Wiew Favorites Tools  Help ‘-

et > 5| Qe Braoms | E G X 0| B

Address | 15D CardicsF ~| 6o |Links | E05naglt
1 [ | IJ Marme | Size | Type | Madified |
?_FBEI';.-‘EIS.QSF 96.4KE  G5F File 4110/2006 10:41:3...
e O 525KB  535F File 11/8/2006 3:59:54...

GSF

Select an item bo view its description,

Open the GSF folder and paste the GSF where it needs to be.

This GSF is now ready for use with FAST Survey as described on pages 45 through 47 of
the FAST Survey Reference Manual. See the topic heading Geoid Separation File.
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Copy the GSF from the SD card to the hard drive on your PC in order to share it with
other FAST Survey users or to replace a file that is lost when a GSF is inadvertently
deleted from the SD card.

The Geoids program does not write the GSF to the hard drive on the PC. Copy the file
from the data collector using the Explore tool in ActiveSync.

For more information get the Z-Max.Net Reference Manual and read pages 272
through 274 in the Appendices.

Be an informed user:

For more information about geoid models and how they are used see the NGS web page
at

http://www.ngs.noaa.gov/GEOID/

Phil Stevenson, RPLS
November 15, 2006
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