FAQ: Using Local Coordinate Systems in MobileMapper Office
By: Mark Silver, ms@igage.com

Date: January 29, 2007

Thesis:

On occasion a MobileMapper user may be confronted with a ‘Local Coordinate System’. This FAQ shows
how to compute a local coordinate system for use with MMO.

Since this is a fairly complex issue, a complete worked example is presented. It is assumed that the reader
knows how to convert from geographic coordinates to state plane coordinate.

Example:
(The files used in this example are included in a ZIP file ASHDN.ZIP)

Find two points on gpposite corners of a job. | prefer to use the south west most point and the north west
most point. In thig’example:

Desc PtIp Lat Lon SPX SPY LocalX LocalY
LowerlLeft 18 3742 41.29161 113 02 19.92664 1195280.30 10226593.80 121799.88 119533.38
UpperRight 12 37 42 49.97054 113 02 08.22120 1196235.20 10227456.10 122739.81 120411.85

SPX, SPY, LocalX and LocalY are given in US Survey Feet.

1. We need to compute the effective combined scale factor that the local coordinate system is using to
convert from grid to ground coordinates. This scale factor is the distance from point 18 to point 12 grid
coordinates divided by the distance from point 18 to point 12 local coordinates:

K=1286.62 / 1286.91 = 0.999773875



2. MobileMapper needs coordinate values in meters so we need the state plane and local coordinates
computed in Meters for the base point “18”:

37 42 41.29161-113 2 19.92664 NADS3 (geographic)
1195280.3 SFt E 10226593.8 SFt N UTS NAD83 (UTS NADS3 Survey Ft)
364322.2 ME 3117072.0 M N UTS NADS83 (UTS NAD83 Meters)

In addition we need the local coordinates for this point in meters. Be sure to use the correct constant for
survey feet to meters (YES: 0.30480060960122; WRONG-0:3048)!:

121799.88 sft East 119533.38sft North (local survey feet)
37124.38 meters East 36434.00 meters North (local meters)

3. Compute the rotation from state plane grid to local coordinate grid. (Don’t forget to compute result in
Degrees NOT-Radians):

Vector from 18 to 12 in state plane:
ArcTan( dy, dx ) = 42.082873 degrees

Vector from 18 to 12 in local coordinates:
ArcTan( dy, dx ) = 43.017515

Local coordinates are rotated 0.93464233 west of state plane. i.e. “the basis of bearings for local
coordinates is 0.93 degrees west of state plane north.”

Convert rotation in decimal degrees to dms:
0.93464233 degrees is O degrees 56 minutes 4.71 seconds.

4. Now we need to define a local coordinate system in Mobile Mapper Office. Open MobileMapper with
no job. Select “Options: Select Coordinate System...”:

( elect Coordinate system ]

Spatial Reference System

3

OF. | Cancel |

Press the drop arrow to the right of “WGS 84” and select “<New>":



Coordinate System Wizard - Welcome

Welcome to Coordinate System Wizard

Thig wizard will help you :
% ¢ SELECT a PRE-DEFINED system
M
}" " Define a NEW PROJECTED system (EASTING, NORTHING, HEIGHT)

A ”é (" Define a NEW GEOGRAPHIC system (LATITUDE, LONGITUDE, HEIGHT)

< Back Neadt = Cancel Help

With “Select a Pre-Defined system” selected Press “Next”. Select “USA” and then pick the state plane
coordinate system that makes sense for the job you are working with. In this case we computed offsets
from Utah South NAD83 so you need to pick “NAD83” in the left box and “USA/NAD83 /Utah
(South)” in the right-hand box:

Coordinate System Wizard - Select

? NEW ZEALAND M MName | Datum | [ﬂ

#-F NORWAY 1 USA/NADEY Texas (Central) NADS3

w-SF POLAND 1 £ USA/NADE3/ Texas (North Central) NADS3

#-5F PORTUGAL (" FUSA/NADEY Texas (North) NADE3

*-5F RUSSIA 1 USA/NADE Texas (South Central) NADE3

T £ 2 USA/NAD3/ Texas (South) NADE2

B SPAIN " FUSA/NADEY/ tah (Central) NADS3

:g gmﬁ[szEr‘;MND ;:‘TE USA/NADS3/Utah (North) NADE3

+ 7 TUNISIA A US A/NADS3/ Uitah (South) NADS3

-7 TURKEY L LISMNADE\BNerr.nc.:nt NADS3

¥ UAE HUSMNAD&BMrg!n!a {Morth) NAD&3

-5 UK In_f USAMNADEZNirginia (South) MADE3

? UPS 1 In_f USA/MNADEY Washington (Marth) NADS3

=-5F USA =| | e USA/NADE3I Washington {South) NADE3 3

..\ NADS3 {7 USA/NADEY West Virginia (North) NADE3 H
L..<F NAD27 1 USA/NADEY West Virginia (South) NAD&3

? UTM 7 LIS AN ANEL Wieranein (Cartral) K AMAT M

[il il | [l]

<Back [ Fnsh | Cancel | Hep |




Press “Finish”:

select Coordinate System

Spatial Reference Syatem

3/ tah [South} j J
| K. I Cancel |

Now press the “...” button to the right of “USA/NAD83 /Utah (South):

| East |—b East =]

| Notth |+ 1ok ]

| Heidt [e Lo | [ With vertical comection H => H local
Unit Name : |Meters |

Meters per unit : |1
Wertical Datum : Hllipsoid

Vertical Unit Mame : IMe‘ters

Lol Lo

Meters per unt : I'I

[ Set Vertical Unit = Horzontal Unit

QK I Cancel Apply Help

Change the “System Name” to something that makes sense for your job. In this case | use “AshdnFP6”,
choose the Units that you want for displayed coordinates “Survey Feet”:



i Projected System [AshdnFP8&]

Datuml Projection  System |

System Mame : |SEblEE

| East |—b East =]

[ MNeth [+ jow =]

| Heidt [e Lo | [ With vertical comection H => H local
Unit Name : |Survey Feet |

Meters perunit - |0.30480060960122

Wertical Datum : F@' Geoid(3

Lol Lo

Vertical Unit Name : ISur".rE.f'_.r Fest

Meters per unit - |0.30480060960122

[ Set Vertical Unit = Horzontal Unit

OK | Cancel | ipeb | Heb

Now select the Projection tab, check the “With horizontal correction (E,N) => (E,N) local’ and enter all of
the numbers that we computed above:

I Projected System [AshdnFPG6]

Datum Projection | System |

Projection Class I FY Lambert_Conformal_Conic_25P j [ ‘With horizontal comection (E.N) =3 (E.N) local

latitude_of_origin |36° 40° 00.00000"N Easting of origin (E0) : |37124.380m
central_meridian |'| 117 30° 00.00000"W Morthing of origin (M0) : IE'MB-!{PDD m
standand_parallel_1 |33=' 21" 00.00000"N Scale factor (K} : Iﬂ.ﬂﬂﬂﬂﬂﬂ?ﬁﬂﬂﬂ
standard_parallel_2 |3?=' 13" 00.00000"N Easting offset (DE) : I-BMBZZ.ZDD m
false_easting IWDDDU.DDUH'I Morthing offset (DN} : |-31 17072 000 m
false_northing [3000000.000 m Rotation angle (Beta) : |0° 56’ 04.71000"

E local = ED + 17K [(E + DE) cos(Beta) - (N + DN} sin(Beta)]
M local = MO + 1/K [(E = DE) sin{Beta) + (M + DM) cos(Beta)]

ok | Cancel | e Help

Note that the Easting Offset and Northing Offsets need to be negative (if the state plane coordinates are
positive).



Press OK:

select Coordinate System

Spatial Reference Syatem

3% ashrFPB -l

] Cancel |

Finally press OK to return to the map display screen:

- MobileMapper Office - Untitled
Fle Wiew Tools Options Help

Do @6 SR ARAE e -[[0@-[4FSA 2 TR-2W

| JobProperties

Job Mame - Untitled
Number of Features 0

ey
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Layers
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Now we can test our new local coordinate system by importing a DXF that uses the defined coordinate
system. Select “File: Import” and browse for the DXEF file (in this case it is named MarkDXFOut.dxf):



Import GIS Data

Look in: IB LocalCoordinates

= [MarkDXFOUt. dxf

File name: |I'u'|arkD}<FO|.rt.d:-n'

Cpen

Files of type: I.Pu_rtuCAD Files (*.cf)

;I Cancel |

A

Press ‘Open’, MMO will show you the layers it found in the dxf:

Ilmpr:-rt GIS Data

=)
o

Coordinate System: |AshdnFPE

..... ‘-,III,-"-,l A0l

----- FRO-TEC-Line
----- LOTS-Area

----- EASEMEMT-Line
..... ‘-,III,-"-,l DIt

----- 4 PRO-TBC-Paint
----- > DIM-Paint
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REARC:\Documents and Settingshh ark \My DocumentzagellanProfezsio

| EY

Cancel |
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Finally press ‘Import’:

Eile View Tools

{4 MobileMapper Office - Untitled®

Options  Help
D E @R SR8 QR |fsescae @@~ 4 S A LT 8.2
1122000 | Joh Properties
1T Eropetty S
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\ | Mumber of Features 190
. | Features per Feature Type
5 : EASEMENT 3
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= e Sy <3 F A ADg P
) ! % PRO-TBC-Line 43
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Now let’s verify that the local coordinates for our control points are correct. Zoom to the south west
corner and place the pointer tool over the control corner:

- MobileMapper Office - Untitled®
Ele View Tools Options Help
D @R SR & QDR |fsascae - @4 @ADL T R-28
1121800 Job Properties
Property | Value
Job Name Urtitled
! Mumber of Features 150
Features per Feature Type
5 EASEMENT 3
{ PRO-TEC 2
E LOTS 7
; FL 18
f M EL 15
: M ADY 25
% ™™ PRO-TBC-Line 43
| LOTS-Area 1
t ™ EASEMENT-Line 2
5 " DIM 2
[ 4 PRO-TBC-Point 6
E < DIM-Poirt 2
Layers
EASEMENT (]
PRO-TBC
LOTS =
| RIVA CL
2\A 401
e v
F171799.6 N119533.8  |1)200  |AshdnFPs

The displayed coordinates should match the local coordimates of the point.



Now move the drawing so that you are centered near the other control point and repeat:

Eile View Tools Options Help
D @A SR RRGQ ([ssce | @ -4 S® AL TN-2R
4 - Jab Properties
Property Value
Job Name Urtitled
MNumber of Features 130
Features per Feature Type
EASEMENT 3
PRO-TEC 2
LOTS 71
PL 18
NESEL 15
S ADD 25
" PRO-TEC-Line 43
LOTS-Area 1
™ EASEMENT-line 2
™ DIM 2
4 PRO-TBC-Paint 6
 DIM-Pairt 2
20400
Layers
[¥1[7] EASEMENT []
w|[77] PRO-TEC (Wl
(v LOTS
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[/ CL
[/, 4DJ
20 sv. iy \/\ PRO-TEC-Line ol
—_— r FATE hee 1)
E122740.8 N120411.6 1:\200 AshdnFP6 g

Again, we expect the coordinate to match the IMW point (at least to our ability to

hold the cursor near the center of the point).

Now that we have verified that the MobileMapper Office local coordinate system matches the drawing
(dxf) file, we can build a base map for the MobileMapper Pro:

Get an empty job (so we don’t have two copies of the base layer) by pressing “File: New”. Decline to
save the current job.



Next select the main menu option “Tools: Background Maps”:

Ilii.d Background Maps

Vector Maps |- Raster Maps I

Map Editor...

Attach kap

[etach Map

Remowve

QK I Cancel

Select the “Vector Maps” tab, then press “Map Editor...”:

.IL Vector Map Editor - Untitled

File Layer Operations

el Z# (27 & H

kap Mame INewMap tap Scale 'I:I 100,000 ﬂ
hap Layers
Legend | M ame | Scale | Dizplay Attribute | Source File
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Select “Layer: Add...”:

Add Layers

Loak in: I (3 burtonnichols

shpa.shp
shpl.shp
=] shpp.shp

File name: ||

Fies of type: | Shape Files ("shp) ] Cancdl |

Coordinates in: AshdnFPE

Note that our new coordinate system ‘AshdnFPé’ is listed as ‘Coordinates in:’. Change the “Files of type”
drop down to (*.dxf), then highlight the DXF you wish to import:

Add Layers
Lock in: I@ burtonnichols

AshsdownPhases. dxf
[ [MarkDXFOut. dxf

Filename:  |MarkDXFOut.df | Open |
Files of type:  |ALtoCAD Files (" d) | Cancel |

Coordinates in: [AshdnFPE

Press ‘Open’:



. . el
( Vector Map Editor - Untitled * W

File Layer Operations
D& | & ¥ o
Map Hame [AshDwn Map Scale 1:) 100,000 -
tap Layers
Legend | Mame Scale Dizplay Attribute Source File
o Db4-Paint 100,000 - Mot Selected - C:h_ TP sburtonnicholshhd ark DesF Ot dsf
] PRO-TEC-Paint 100,000 - Mot Selected - C:h_TrPburtonnicholzhhd ark DesF Ot dxf
Dk 100,000 - Mot Selected - C:h_TrPsburtonnicholshbd ark DosF Ot dxf
\//\\ EASEMEMT-Line 100,000 - Mot Selected - C:h_TMPAburtonnichol s arkDiF Ot df
PRO-TBEC-Line 100,000 - Mot Selected - C:h_THPsburtannichalzhh ark DesF Ot dxf
AL 100,000 - Mot Selected - C:h_TMPsburtonnicholz ark De<F Ot duf
\//\ CL 100,000 - Mot Selected - C:%_TMPYburtonnicholsh arkDeFOut. dxf
PL 100,000 - Mot Selected - T MPSburtonnicholz s arkDe<F Ok, duf
\/\\ LOTS 100,000 - Mot Selected - C:4_TMPSBurtonnichol sk arkDiF Ot dxf
LOTS-Area 100,000 - Mot Selected - C:h_TrPburtonnicholzhhd ark DesF Ot dxf
B rro-TeC 100,000 -Mot Selected - C:_TMP\burtonnichalshark DOt df
B cisEmENT 100,000 -Mot Selected - C:\_TMP\burtonnichals\Mark DOt def

Futz around with the colors and fills and get them how you want them, then select “Operations: Create
Map”. Wait a bit (about 10 seconds on my machine), then select “File: Save As” and enter a suitable
name (“AshDwn” in this case).

Finally select “File: Exit” to return to the “Background Maps” dialog:

[, y Background Maps ]
|:| Vector Maps IH Raster Maps]

a Map Editor... |
Attach Map |

Detach Map |

Remove |

ok | Cancel | Help |

Press “OK”:



You should have a background map that shows the contents of the DXEF file:

( {" MobileMapper Office - Untitled

FI|E View Tools Qphons Help
EH @l ak @L@\@\isets@le ]{"‘}‘@-.; E@f\.wlﬁﬁ 2. 7 K2
1122000 Joh Properties
Property | Value
Job Mame Untitled
MNumber of Features 0
\< | /
La_',JBlS
. ﬁ Waypolnts
_-i Background Map
200 sv. ft
—_
[E122571.9N120836.4  [1:2,909 " [AshdrFPs

You can transfer this map into the receiver using the main menu option “File: Upload to GPS: Background
Map”. (You MUST have the receiver connected to the serial port at this point.)

Follow the onscreen instructions.
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