Guide to the Trimble Geomatics Office
Sample Data

Trimble Geomatics Office™ isalink and survey reduction package. It
provides aseamless link between your field work and design software.
The software includes an extensive feature set that helps you to verify
your fieldwork, easily perform survey-related tasks, and export your
data to a third-party design package.

This guide shows how to use the sample data provided with Trimble
Geomatics Office version 1.6. It describes how to:

e  create aproject using the sample data template
e import sample datafiles
*  process GPS baselines

»  perform anetwork adjustment using both GPS and terrestrial
observations

* view RTK and terrestrial data
e process feature codes
e export data

It also introduces the Properties window. For more information on
Trimble Geomatics Office, refer to the Trimble Geomatics Office User
Guide and the Help.

Note — The section on processing GPS baselines only appliesif you
have the WAVE™ Baseline Processing module installed. Also, the
sections on performing a network adjustment only apply if you have
the Network Adjustment module installed.
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Creating a Project Using the Sample Data Template

Start Trimble Geomatics Office. The Trimble Geomatics Office
window appears.

To create a project:

1.

Do one of the following:

—  Select File/ New Project.

— Inthe standard toolbar, click the New Project E tool.
— Inthe project bar, click the New Project ﬂ shortcut.

Inthe Name field of the dial og that appears, enter anamefor the
project.

From the Template list, select the Sample data option.

In the New group, make sure that the Project option is selected
and then click OK.

The project is created and the Project Properties dialog appears.
The valuesin the fields in each tab are derived from the sample
data template.

To close the Project Properties dialog, click OK.

Importing Sample Data Files

Table 1 lists the file formats and file names of the datain the sample
data template.

Tablel Sample Data

Data File Format Filename

NGS Data Sheet (*.htm) moon2.htm f1239.htm
n245.htm

Survey Controller (*.dc) topo.dc pp_kin.dc
fast_sta.dc
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Table 1 Sample Data (Continued)

Data File Format Filename

GPS Data (*.dat) cont0550.dat ppkin055.dat
fast0550.dat Wave055.dat
Ktom0550.dat Moon0550.dat

Name, North, East, Control Coordinates.csv

Elevation, Code format

Digital Level files (*.dat, Level.dat
*.raw)

This section shows you how to import the following files:
¢ NGSData Sheet
e Control Coordinate
» GPSData

e

&
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Importing NGS Data Sheet Files

National Geodetic Survey (NGS) Data Sheet files are files that contain
coordinates for survey monuments in the United States of America.
This section describes one way to import control information.

To import these files into your sample data project:

1.

Open the Import dialog. To do this, do one of the following:
—  Select File/ Import.
—  Selectthelmport & | tool.

In the Survey tab of the dialog that appears, select the NGSdata
sheet file (*.dat,* .dsx,* .htm,* .html,* .prl) option.

Click OK. The following dialog appears:

Open 7 x|
Look jn: I@ Checkin j - ok B
CONtOSS.DAT 2] moon2.hkm

F1239.htm &) niz45.htm
Fast0SS0.DAT ppkin0SS.DAT
Ktom0ss0,dat Wawe(550, dat
Lewel.dat

Maon550.dat

Filz niame: || Open I
Files of type:  [NGS Data Sheet Files [*.dat.".dew:" him:* htn 7| Cancel |
v

The Look in field defaults to the project’s Checkin folder.

Highlight the moon2.htm, n245.htm, and f1239.htm files to
import. (To select multiplefiles, press(Ctr).)

Click Open.
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The software imports the NGS data files and stores them in the default
folder for the project. It imports the control points for the moon2,
n245, and f1239 files, which you can seein the Survey view. The
triangle symbol for the moon2 file showsthat it isa 2D control point.
The square symbols for the n245 and 1239 files show they are 1D
control points (only the elevation is of control quality).

Labeling the points

To show the names of the points on the screen:

1
2.
3.

Select Select / All.
Select View / Point Labels. The Point Labels dialog appears.

In the Label Points with field, select the Name check box and
then click OK.

The points are labeled with their names.

Importing Control Coordinates

You can aso import control coordinates from atext file into your
project. To do this:

1
2.

6.

Select File/ Import to open the Import dialog.

In the Custom tab, select the Name, North, East, Elevation,
Code option.

Click the Options buttons and make sure that the Settingstab is
selected.

In the Quality for Import data field, select Control quality to
ensure that the points you are about to import will have a
control quality.

Click OK. The Open dialog appears. The Look in field defaults
to the project’s Checkin folder.

Highlight the Control Coordinates.csv file and click Open.

The software imports the Control Coordinate file and storesit in the
Data Files folder for the project.



Guide to the Trimble Geomatics Office Sample Data

Importing GPS Data (*.dat) Files

Using the GPS Data files (*.dat) option in the Import dialog, import
the following files:

o fast0550.dat

»  KtomO0550.dat
e  Moon0550.dat
e Wave0550.dat

When you import GPS Data files, the DAT Checkin dialog appears.
This dialog showsinformation about the imported GPSfiles. Click OK
to import the .dat files.

The unprocessed baselines are displayed in the Survey view.

Use the steps outlined in Labeling the points, page 5, to label the GPS
points.

Note — You can view a project in the Survey view or the Plan view. Use
the Survey view when performing survey-related tasks, and the Plan
view to view topographic features observed during the field survey.

Processing GPS Baselines

Trimble Geomatics Office includes the WAVE™ (Weighted
Ambiguity Vector Estimator) baseline processor and Timeline. The
WAV E baseline processor computes baseline solutions from GPSfield
observations made using static, FastStatic, or kinematic data collection
procedures. Timeline displays GPS data found in raw observation files
inagraphical, time-based format. Timelineis only available in the
Survey view.

This section describes how to:
e usethe WAVE Baseline Processor to process GPS baselines
«  evaluate processed results

e examineobservationsin Timeline
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Note — The functionality described in this section is only available if
the WAVE baseline processing moduleis installed.

Processing Potential Baselines
To process all potential baselines, do the following:

1. To ensurethat no baselines are selected, do one of the
following:

—  Select Select / None.
—  Click on ablank area of the screen.

2. To start the WAVE baseline processor, do one of the following:
—  Select Survey / Process GPS Baselines.

— Intheproject bar, in the Trimble Survey or Process groups,
click the Process GPS Baselines . shortcut.
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The GPS Processing dialog appears.

Initially, the status bar in the bottom left corner of the dialog
shows the files being loaded for processing. When the actual
processing begins, the status bar shows the From and To stations
and results are added to the table as they are completed. The
processor then continues with the next baseline until all
processing is complete, as shown below:

GPS Processing ﬂﬂ
i) | Fram station | To station || Baseline length | Salution type | Ratio|  Refvar | AMS | |§ave|
E10 MOON 2 WAVE 962.407m L1 fixed 2858 0957 0.004
BN MOON 2 M 245 1480.504m L1 fixed 115 1613 0.004 Cancel |
B13 MOON 2 COweOY 1756.593m L1 fixed 270 1127 0.004
E15 MOON 2 WAVE 962.407m L1 fixed 527 1.043 0.004 iRt |
B2 COweOY KTOM 1233.472m L1 fixed 278 2271 0.005
B3 WAVE KTOM 1129.264m L1 fixed 77 1.3 0.004
B4 KTOM M 245 1076.380m L1 fixed 122 2.035 0.005
ES COweOY KTOM 1233.481m L1 fixed 221 1.079 0.004
E1 KTOM M 245 1076.376m L1 fixed 122 24972 0.006
E7 WAVE KTOM 1129.268m L1 fixed 436 1.453 0.005
B12 WAVE M 245 852.589m L1 fixed 154 1112 0.003
B14 COweOY WAVE 1076.570m L1 fixed 262 0.786 0003 |
[v DOvenarite duplicate bassline solutions
[ |Pending [15 Acc, 0 Rej

Initsright corner, the status bar now displays a summary of the
number of baselines accepted (Acc) and rejected (Re).

3. Click Save to save the processed GPS baselines.

Use the steps outlined in Labeling the points, page 5, to label the GPS
points that have just been processed.
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Figure 1 shows the processed GPS baselines.
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Figure1 The GPS baselines
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10

Evaluating Results

To examine the point WAVE:

1. Double-click the point WAV E in the center of the network. The
following Properties window appears:
i Properties [1 item selected] N E
Selection B Az W Suvey |CaD | Atrbutes|
R, ilE | I @ Summary 7 &
v Paint nanne: |WAVE
- Marthing: BOES27.E15m
A | i:i Easting: W
Eleation: Z4942m A
Height; -7.967m i
& Gid Local O WiGES-B4

The Properties window lets you view the details of all entities
(points, observations, lines, arcs, curves, text, annotations). Use
it whenever you want to view and edit entity details.

To open the Properties window at any time, do one of the
following:

—  Select Edit / Properties.

— Inthe standard toolbar, click the Edit Properties g tool.
— Double-click agraphical entity.

—  Press(Alt}+Enter).

When the Properties window is open, you can view an entity’s
details by clicking on it in the graphics window.

In the Properties window, the Summary page shows the
coordinates and coordinate quality for the point WAVE. (To

access this page, click @ )

©Trimble.
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2. Expand the tree on the |eft-hand side of the Properties window
to view the observations and keyed-in coordinates for the point
WAVE.

3. ThePoint Derivation report shows how a recomputation
determined the calcul ated position for the point WAV E. To view

the report, select &l.

4. The Point Derivation report appears. In this case, the NEe
coordinate in the control coordinates text file was adopted. The
height was derived from the geoid model.

5. Closethereport.

Viewing the GPS Baseline Processing report

To view the GPS Baseline Processing report for the baseline from
MOON 2 to WAVE:

1. Select the baseline from MOON 2 to WAVE. In the Properties
window, do the following:

a  Makesurethat WAVE is still selected.

b. Intheleft pane, click the plus sign (+) next to the point
name WAV E to show all of the observations for the point.

c. Select MOON 2-WAVE.
2. Select Reports/ GPS Baseline Processing Report.

The GPS Baseline Processing report appears. Scroll through the
report to view the baseline summary, the baseline components,
and the tracking summary.

The report lets you assess whether the baseline processing has
been successful, and check the entered field data. For example,
you can check the satellite residuals.

3. Closethereport.

©Trimble. 11
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Using Timeline

You can use Timeline to examine the data for the basaline from
MOON 2 to WAVE:

1. To start Timeline, do one of the following:
—  Sdect View/ Timeline.
- Sdect{@.

Timeline appears below the Survey map area of the graphics
window. Horizontal bars represent the data collected by each
GPS receiver. If abar is broken into segments, this shows that it
has multiple occupations.

The Timeline and Plot toolbars also appear, as shown below:

AV ZHO [T T HM|BEE

{O} Tip — The Survey map area and Timeline are both part of the graphics
= window. To show more or less of Timeline, raise or lower the bar
separating Timeline from the Survey map area.

2. Inthe Properties window, select the baseline from MOON 2 to
WAVE.

Thetimein the Propertieswindow shows that the baseline from
MOON 2 to WAVE was observed for 8 minutes, from 7:11:02 on
the 25th February 1999.

3. Enlarge Timeline so that it covers half of the graphics window.

12 & Trimble.
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Figure 2, shows the base receiver (MOON 2) and the roving
receiver (WAVE) segments for the baseline. The bottom half of
the observation segment bar is highlighted in a different color.

06:04:47 25 Feb 1999 12:40:27 25 Feb 1999
L

anoossi 10752 | [ eS| ]

4700: 220127125|
4800; 220140195|
4600; 20116954 |

+[F][F[F

MOON 2 WAVE

Figure 2 Timeline

4. Inthefile 4800:20116954, in the highlighted data segment,
right-click to access the shortcut menu, and then select
Zoomto Span. The data segment widens along the Timeline
screen.

5.  Toexpand thefilg, click the plus sign (+). This shows the
satellites that were observed at WAVE.

6. Toview the elevation data for satellite 26:

a.  OnSV 26, right-click to access the shortcut menu, and then
select SV Plot. The Timeline-GPS Sgnal Plots window
appears. You can use thiswindow to view information
about the satellites that were observed. For example, you
can view the L1 and L2 signal-to-noise (SNR) ratios, the
satellite azimuth, and the e evation.

b. Closethe Timeline-GPS Sgnal Plots window.

©Trimble. 13
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7. Toview information about each observation, double-click on an
observation segment. The GPS Observation Properties dialog

appears.
Note — If your GPS observations contain cycle dlips, you can

disable them. Drag a box around the cycle dlip, then right-click
to access a shortcut menu and select Disable, as shown below:

06:04:47 25 Feb 1999
[ ! 10700 ! 10500 ! I02:00 !

a5

4000551 10752

e

+ | 4800; 220140195

0 2T T ——————

—[4B00: 20116554

-
o

W

Iy
)
on
on
=

vz
3 b

7

W10

W13
SV 1S
SV 1S

Enable/Disable Alt+Del
[Velete (=]

W19

Ephemeriz Infa 3

Zoom to Span
o R

2T
W31
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Sy 26 =
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W 2 H oW VE w EOGTT IENEE
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Froperties —

8. Toclose Timdine, select View/ Timeine.

For more information about Timeline, refer to the Trimble Geomatics
Office User Guide.

©Trimble.
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GPS Loop Closures

To check the quality of, and identify any errorsin, a set of GPS
observations within a network, you can perform loop closures and
then view the GPS Loop Closures report.

To set up the information to be displayed in the GPS Loop Closures
report:

1

Select Reports/ Setup / GPS Loop Closures Report. The Loop
Closure Settings dialog appears.

In the Tolerance group, set the horizontal and vertical tolerance.

In the Report Sections group, select the sections to be displayed
in the report.

To view the GPS Loop Closures report:

1

Select Reports/ GPS Loop Closures Report. If you have
observations selected, the Loop Closure Report dialog appears:

— Inthe Report on group, select the Whole database option
and then click OK. The GPS Loop Closures report appears.

In the Summary section, the number of failed loopsis 0. This
shows that the GPS baseline loops close within the set
tolerance, and that the datais ready for a network adjustment.

Close the report.

15
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Performing a Minimally Constrained Adjustment of
GPS Data

A minimally constrained adjustment is an adjustment with only one
control point, which is held fixed in the survey network. This section
describes how to:

» display the Ellipse Controls

e sdlect the adjustment datum

e fix apoint in the network

e perform aminimally constrained network adjustment
*  view the adjustment results

Note — You can only perform a network adjustment if you have
purchased the Network Adjustment module.

Setting up the project for minimally constrained adjustment
for GPS data

The following sections show how to perform aminimally constrained
adjustment of GPS data.

Display the ellipse controls
To display the Ellipse Controls toolbar, do one of the following:
o Select View/ Toolbars/ Ellipse Controls.

* Right-click on the Trimble Geomatics Office toolbar to access
the shortcut menu, and then select Ellipse Controls.

In the tool bar, select the Error Ellipse tool to show the ellipses
when the adjustment is performed.

16 ©Trimble.
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Set the WGS-84 datum

To perform aminimally constrained adjustment of GPS data, select
the WGS-84 datum.

To do this:
e Select Adjustment / Datum/ WGS-84.

Set the adjustment style

You can set up the adjustment style to suit your project. In this
example, use the 95% confidence limitsfor the adjustment style. To do
this:

1. Select Adjustment / Adjustment Styles. The Network Adjustment
Syles dialog appears.

2. Inthe Network Adjustment Styles dial og, select 95% Confidence
Limits from the list and then click Edit.

3. Inthe 95% Confidence Limits dialog, select the Set-up Errors
tab.

4. Inthe GPSgroup, do the following:
— IntheError in Height of Antenna field, enter 0.003.
— Inthe Centering Error field, enter 0.002.

5. Inthe Terrestrial group, do the following:
— IntheError in height of Instrument field, enter 0.003.
— Inthe Centering Error, enter 0.002.

6. Tocloseeach diaog, click OK.

©Trimble. 17
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Fixing the points in the network adjustment
To fix the points for the adjustment:

1. Do one of thefollowing:

— Inthe Adjustment group of the project bar, click the
Points shortcut.

—  Select Adjustment / Points.
The following dialog appears:

Points ﬂm
Points: Adjuzstrment D atum: WES5-84 oK I
Point Marthing E azting Height Elew Fixed c |
WIEWE EDEE27 £15m 1E28552.598m 7.967m | 24.942m |[NE&] 4|a”°e
COWBOY E0774E.962m 1827593 544m A5.148m | 17.762m | [NEe] B
MOON 2 EORD32 373m 1828075 524m A0E80m | 22.270m | [NE) @
N 245 EOBE70.530m 1829351 535m A132m | 28.738m | (5]  Height
KTOM E07734.162m 1829226 810m 0.0%0m | 22 764m =
™| Elew
* Gid ¢ Local  WGSS4

2. Inthe Pointsdialog, select MOON 2.
3. IntheFix group, select the 2D check box.
4. Click OK.

The point MOON 2 isfixed in the adjustment.
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Performing a Minimally Constrained Adjustment
To perform the adjustment, do one of the following:
—  Select Adjustment / Adjust.

— Inthe Adjustment group of the project bar, click the
Adjust shortcut.

Error elipses will appear in the Survey view.

Viewing the Adjustment Results
To view the results of the adjustment, you need to view:
e the Network Adjustment report
e the Observations dialog

The following sections describe each task.

Viewing the Network Adjustment report
To view the Network Adjustment report:

1. Select Reports/ Network Adjustment Report. The Network
Adjustment report appears.

2. Maximize the report and in the Contents section, click
Satistical Summary. (This summary is an important tool for
analyzing the adjustment.)

The Chi-sguare test shows how well your observations fit
together. However, in this adjustment, the Chi-square test fails.
The network reference factor shows how well the observation
errors are estimated. In this case, it exceeds 1.0.

3. Closethereport.

When the Chi-sguare test fails and the network reference factor
exceeds 1.0, this shows that the estimated observational errors are
underestimated and do not match the amount of adjustment made to
the observations.

©Trimble. 19
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There are two options:
*  Check to seethat there are outliersin your data.

* Apply ascaar to the estimated errors to model the observation
errors more accurately. (For more information, see Applying a
Scalar to the Estimated Errors, page 21.)

Viewing the observations dialog
To view information in the Observations dial og:
1. Do one of thefollowing:

— Inthe Adjustment group of the project bar, click the
Observations [f51| shortcuit.

—  Select Adjustment / Observations.
The following dialog appears:

Observations 7| x|
 GPS | . Terrestriall 1| Geoidl
Obszervations: Cancel |

Use | Obs | Frompaint | Topaint | Type | Variance Group | Std Res (Max) | = Filter... |
B11 MOOM 2 M 245 Static <GPS Default: 282

B8 B E ETOM Static <GPS Default: 250

B13 MOOM 2 WAVE Static <GPS Default: 218

B14 MOOM 2 M 245 Static <GPS Default: -1.94

BE KTOM M 245 Static <GPS Defaults 1.83

B1 WAWVE KTOM Static <GPS Default: -1.38

B7? COwWBOY ETOM Static <GPS Default: 1.35

B3 WAVE M 245 Static <GPS Default: .24 —
B2 WAWE MOOM 2 Static <GPS Default: 1.07

B3 KTOM M 245 Static <GPS Defaults A1.07

Bi12 MOOM 2 COWwBOY Static <GPS Default: -0.99 LI
r—al na [(WRFLY - [t U T b Lol Pt T P S |9 nna

2. Tosort by outliers, click Std Res (Max). In this case, there are
no outliers.

Note — Select an observation to highlight it in the Survey view.
3. Click OK to close the Observations dialog.
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Applying a Scalar to the Estimated Errors

To apply ascalar to the estimated errors:

1.

Select Adjustment / Weighting Strategies. The Weighting
Strategies dialog appears.

Make sure that the GPStab is selected.
In the Scalar Type group, select the Alternative option.

Using the alternative scalar strategy for the second adjustment
automatically multiplies the first scalar value (1.0) by the
current adjustment network reference factor value.

Click OK.
To readjust the network, select Adjustment / Adjust.

To view the Network Adjustment report, select
Reports/ Network Adjustment report.

Maximize the report and in the Contents section, click
Satistical Summary.

During the second adjustment, the new scaled estimated errors
are applied. The Chi-square test still fails.

Close the report.

You can automate the process of applying a scalar to the
estimated errors, using the automatic scalar option. To do this:

a.  Select Adjustment / Weighting Strategies. The Weighting
Strategies dialog appears.

b. Make surethat the GPStab is selected.
c. Inthe Scalar Type group, select the Automatic option.
d. Click OK.

The software performs an automatic adjustment, using the
Alternative scalar type option. It repeats this adjustment until
the global statistics are acceptable; that is, until the Chi-square
test passes. For more information, refer to the Help.
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10. Readjust the network and view the Network Adjustment report.
The Chi-sguare test should now pass.

11. Closethe Network Adjustment report.

Note — When you have finished performing a minimally constrained
adjustment on the GPS data, you can save coordinates for a
calibration by selecting Adjustment / Calibration Coordinates/ Save.

Adjusting Terrestrial Data

Trimble Geomatics Office supports the adjustment of terrestrial data,
aswell as GPS data. To include terrestrial datain an adjustment, you
need to do the following:

Import terrestrial data.
Investigate any error flags.
Change to the adjustment datum.

L oad geoid observations.

o > 0 NP

Perform aminimally constrained adjustment on the terrestrial
data.

6. View the network adjustment report.

22 & Trimble.
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Importing Terrestrial Data
Theterrestrial data set that is used in the sample datais called Topo.dc.

To import it:

1. Select File/ Import to open the Import dialog.

2. Inthe Survey tab, select the Survey Controller files (*.dc)
option.

3. Click OK. The Open dialog appears. The Look in field defaults
to the project’s Checkin folder.

4. Highlight the Topo.dc file.

5. Click Open.

The software imports the file and stores it in the Data Files folder for
the project.

Leveling observations or delta elevations often form part of the
terrestrial adjustment network. You can a so use them to improve the
elevations derived from GPS observations. ThereisaDigital Level file
included with the sample data. To import datafrom a Digital Level

file:
1.
2.

Select File/ Import to open the Import dialog.

In the Survey tab, select the Digital Level files (*.dat, *.raw)
option.

Click OK. The Open dialog appears. The Look in field defaults
to the project’s Checkin folder.

Highlight the Level.dat file.
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5. Click Open. Thefollowing dialog appears:

+ Digital Level Import [Level dat) EHE I
— Elevation
Starting paint: W € Elevation: IW R
Station Paints BS 15 FS I Elewation Diztance Description & ok I

v W 245 1.474m §=p 20.7309m|  125.421m|STN

[ 100 0.854m 29.299m|  126.300m|CF Cancel |
1.643m 141.682m|CF

[ 10 0.732m 30.210m|  143.700m|CP -

i 2.166m 126.624m| CP MI

[ [102 1.046m 31.332m|  135.924m|CF
1.743m 143.539m |CF

W |103 1.593m 31.483m|  129.873m|CF
0.984m 118.292m |CF

= [104 1.678m 30.788m|  124.835m|CP
1.213m 141.619m|CF

[» (105 1.581m 30.420m|  145.216m|CF
1.835m 108.308m |CP

W 106 1.254m 3.000m|  101.311m|CP
2.436m 108.296m |CF =

il FTrOkd [ l=i=Turwy 0 TFAT A0 N~ I CThI

1 i 3|
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The Digital Level Import dialog does the following:

Displays the datafrom a Digital Level file

Determines which points are used to compute delta
elevations. (Delta elevations are only computed between
points selected as station points).

Shows the elevation of the starting point. The starting point
is represented by the symbol g .

For more information, refer to the Help.

6. To make sure that only the station points are imported into the
project, click Select by Filter. The Define Level Sations dialog

appears.

Select the Select points with option.

8. Make surethat the Description list shows STN* and then click
OK. Inthe Digital Level Import dialog, the points that are not

station points will be cleared.
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9. Click OK. The Digital Level fileisimported.

Note — Editing the data in the Digital Level Import dialog does not
edit the digital level file.

To view the digital level observations in the Properties window:

1. Select Select / Observations. The Select Observations dialog
appears.

2. From the Type list, select the Delta Elevations check box and
then click OK.

3. To open the Properties window, do one of the following:
—  Select Edit / Properties.
— Inthe standard toolbar, click the Edit Properties g tool.
—  Press(AitJHEnter).

When the Properties window is open, click on a specific level
observation to view its details.

4. Closethe Properties window.

Investigating Error Flags

When you import Topo.dc, error flags appear in the data. To
investigate them, do one of the following:

*  Double-click on the error flags in the graphics window.
»  Double-click on the error flag shown in the status bar.

If you use the Flag icon in the status bar, al points with error flags
appear in the Properties window.

To investigate these flags, you can view the point information in the
Point Derivation report.

On point 1000, the flag is caused by the elevation and height on two
check observations being out of tolerance. These two check
observations do not match the enabled observation. This indicates that
there may be something wrong with the observation.
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To investigate it:

1. InthePoint Derivation report for point 1000, click the hyperlink
(the satellite icon) for the enabled observation and minimize the
report. The observation is selected in the Properties window.

2. Inthe Properties window, select the rover Occupation page, as
shown below:

Selection

SO 52 (/A E -1 000 @ GPS oceupation: Ocd6 x

= Az W Suwe_l,.ll

v Paint: 1000
Time: 00:01:16 fram 06:02:54 11 Awg 1939

Antenna Details

[1.500m
|| Type [ 4800 Intemnal El
Measured ta: IBDttom of antenna maint j

6.

The antenna height is 1.900. In this example, it should be 1.800.

In this page, change the antenna height to 1.800 and press
(Enter). The antenna height is changed.

To recompute the data, do one of the following:
—  Select Survey / Recompulte.

—  Press(F4).
The flag on point 1000 is removed.

Note — At this stage you can check that other antenna height blunders
do not occur in the data. To change all of the 1.900 meter antenna
heights to 1.800 meters, use the Multiple Edit dialog.
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Adjusting Terrestrial Observations

The following sections show you how to adjust terrestrial
observations.

Note— In this sample data, there is not enough redundancy in the level
data to performthe minimally constrained terrestrial adjustment
without the GPS data present. 1n some cases, you may have enough
redundancy to remove your GPS data before performing a minimally
constrained terrestrial adjustment.

Setting the adjustment datum

To perform aminimally constrained adjustment on terrestrial
observations, you will need to change the datum to the project datum.
To do this:

e Select Adjustment / Datum/ Project Datum — NAD 1983 Conus.

Create a variance group for level observations

To create a separate variance group for the level observationsin the
adjustment, do the following:

1. Select Adjustment / Observation Groups/ Variance Groups. The
Variance Group dialog appears.

2. Inthe Terrestrial tab, click New. The New Variance Group
dialog appears.

3. Inthe Name Group, enter Level Observations and then click OK.
The Edit Variance Group dialog appears.

Click Filter. The Observation Filter dialog appears.

Clear all of the check boxes except Delta elev and click OK to
return to the Edit Variance Group dialog.

6. Inthe Available Observations group, select the delta elevations
observations and click Add. The delta elevation observations
now appear in the Group observations field.
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7. Click OK to return to the Edit Variance Group dialog.
8. Click Close.

Remove sideshots from the adjustment

The following example shows how to remove side shots from the
adjustment:

1. To select the sideshot observations;

a

d.

€.

Select Select / Observations. The Select Observations
dialog appears.

Make sure that the General tab is selected.

In the Type list, select the Terrestrial — Sngle face only
check box.

Select the Sde shots only check box.
Click OK.

The terrestrial sideshot observations are selected.

2. Toremove the sideshot observations from the adjustment:

a

C.
d.

Select Edit / Multiple Edit. The Multiple Edit dialog
appears.

In the Perform these edits to the selected observations
group, select the Use in Network Adjustment option.

From the Use in Network Adjustment list, select No.
Click OK.

The sideshot observations will not be used in the network
adjustment.

Tip — You can also remove the sideshot observations from the adjustment
using the Terrestrial tab in the Observations dialog. To do this, clear the
Use check box for a highlighted observation. The Use check box for all of
the other selected observations will also be cleared.
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At this point in the adjustment, you will also need to load geoid
observations so that the relationship between elevations (from
terrestrial observations) and ellipsoid heights (from GPS observations)
can be established.

Loading geoid observations
To load geoid observations:

1. Select Adjustment / Observations. The Observations dialog
appears.

2. Inthe Geoid tab, click Load. The geoid observations are loaded
into the Observations group.

3. Click OK. You are now ready to fix a point in the network.

Fixing the points in the network
To fix the points for the adjustment:
1. Do oneof thefollowing:

— Inthe Adjustment group of the project bar, click the
Points shortcut.

—  Select Adjustment / Points.
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The following dialog appears:

Pointz

Paints: Adjuztrent Daturn: NAD 1383 [Conusz) oK I
Proirt Horthing E asting Height Elev Fived | =

MODOM 2 B05992. 37 3m 1828075 584m -10.689m |22 270m |NE ﬂl

WANE BOEB27. E14m 1828553.593m -7.966m | 24.951m |[MEe) Fix

COWBDY B07746.950m 1827993 552m -15.137m |17 762m |[MEe) v 20

MWE COR G07141.004m 1828740, 360m -3.861m | 23.027m |[MEe) - ;Ieight

M COR BO07071.973m 1828503.079m -10.594m |22 308m |[MEe) -

DOM BO0E2:39. 265m 182340331 9m B.003m | 27.870m |[MEe) [~ Elev.

M 245 BOEET0.529m 1829391 527m -4.139m | 28.739m |[g]

F1239 BOE71 0. 26Em 1828309 649m -13.706m  [19.135m |[g] o

KTOM B07734.162m 1829226 801m -0.094m  [32.747m

1000 GO0E845.430m 1828658 601m -7.736m | 25.168m

1001 GOEBES. 165m 1828783 889m -7.836m | 25.362m

1002 B07029.221m 1828623, 250m -3.434m  [23.467m

TP? BOEB83.833m 1828916.924m -7.128m | 25.763m ;I

(¢ Gid ( Losal 7 WGS-84

2. Select MOON 2, and in the Fix group, select the 2D check box.
3.  Select N245, and select the Elev. check box.
4. Select F1239, and select the Elev. check box.
5. Click OK.
Adjust

To perform the adjustment, do one of the following:
e Select Adjustment / Adjust.

* Inthe Adjustment group of the project bar, click the
Adjust ﬂ shortcut.
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Viewing the Network Adjustment report
To view the Network Adjustment report:

1. Select Reports/ Network Adjustment Report. The Network
Adjustment report appears.

2. Maximize the report and in the Contents section, click
Satistical Jummary. (This summary is an important tool for
analyzing the adjustment.)

The Chi-square test shows how well your observations fit
together. The network reference factor shows how well the
observation errors are estimated. In this case, the Chi-square
test passes.

Note — You should also view the terrestrial observation
statistics.

3. Closethereport.

Scaling the errors

To scale the standard errors:
1. Select Adjustment / Weighting Strategies. The Weighting
Strategies dialog appears.

Make sure that the Terrestrial tab is salected.

3. Inthe Apply Scalars To group, select the Variance Groups
option.

In the Scalar Type group, select the Automatic option.
Click OK.

Select Adjustment / Adjust to readjust the network and then
view the Network Adjustment report.
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7.

To scale the geoid observations:

a.  Before scaling the geoid observations, you need to fix
elevations. In the Points dialog, fix the elevations of the
points N 245, WAVE, DON, and F 1239.

b. Inthe Weighting Strategies dialog — Geoid tab, select the
Alternative scalar type option.

Select Adjustment / Adjust to readjust the network and then
view the Network Adjustment report.

Click OK.

Performing a Fully Constrained Adjustment
You can now perform afully constrained adjustment.
To do this:

1

32

Make sure that the adjustment datum is still set on the project
datum.

You now need to generate the necessary transformations by
constraining (fixing) the control points you have chosen to use
inyour network. The control points are usually well-established
survey marks with high-accuracy horizontal (2D) or vertical
coordinates.

To do this:
a. InthePointsdialog, fix the following points:
— MOON 2-NE
- N245-e
—  WAVE-NEe
— DON —NEe
- F1239-e
b. Click OK.
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Note — Perform an adjustment after fixing each point. Thislets
you check that each point is not contributing to errorsin the
adjustment.

4. Select Adjustment / Adjust to perform afully constrained
adjustment.

5. Select Reports/ Network Adjustment Report to view the
Networ k Adjustment Report. The Network Adjustment report
appears.

6. View theinformation in the Statistical Summary section. The
Chi-square test passes, indicating a successful adjustment. You
can now view the adjusted coordinates for the file.

Close the Network Adjustment report.

8. Inthetoolbar, select the Error Ellipse tool to turn off the
ellipse display.

For more information about network adjustments, refer to the Trimble
Geomatics Office User Guide.
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Viewing RTK and Terrestrial Data
This section shows how to view datain the Survey view.

The following window shows the data displayed in the Survey view.
(Inthis case, view filters are used to customize the way that the

observations are displayed. For more information, see Applying a
View Filter, page 36.)

Trimble Geomatics Office - Sample Data - [Survey]

(5]
[P Ele Edt View Insert Select Survey Adjustment Beports Window Help =R
[z |[D@Bals@e -~ 0[reaaas (0| v Be |
Tiimble Survey 7
- Properties (1 item selected) o] x|
Selection & Az YW Suvey |
HHLE 21 @ |6PS cccupation: 0164 x

P | FIE]

Time:  [00Sec from 05:31:55 11 Aug 1993
ntenna Detals ————————————————
Height: E
T e |
T ||Messuedto: [Botiom of artennamount 7]

Projects

Import

Process

Adjustment

Export
CAD

[

2!

[Point Obs Pair : 163 (WAVE-2191)

|607160.291m, 1528838 276m | *d UM

You can use the Survey tab of the Properties window to view and edit
the survey-related properties of an entity. For example:

Points
e GPS observations

«  Conventional observations
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e Laser rangefinder observations
*  Reduced observations

*  Level observations

e Azimuth observations

In the window on the previous page, the observations at the bottom left
of the screen were collected conventionally because overhead
obstructions prevented the collection of GPS data. Double-click on a
conventional observation to display it in the Properties window, as

shown below:
Properties (1 item selected) x|
|Selec:tion = Az ¥ Survey |
L] 191 [w/AlE-1001-2305) ‘ @ “gummaw: 1581
0 Instrument point: I'I ool
Ingtiument height: W
% |65 poin: [t E
a FS point: |2305
T [status |Enabled =
v Use in network adjustment

This Properties window shows the instrument setup details for the
conventional observation from points 1001 to 2305. Use the Target
setup @ MW | and Observation data | s | page buttons to examine
the target setup details and the observaiion components between the
instrument and target setups.

Use the Properties window to view the survey-related properties of
other entities, such as laser rangefinder observations.
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Applying a View Filter

You can use aview filter to change the way the observations are
displayed in the Survey view. To apply aview filter:

1. Do oneof thefollowing:
—  Sdect the View Filters hdl tool.
— Choose View / Filters.

—  Press(Ctri}+F).
The following dialog appears:

Yiew Filters 7] I

|
€ Shaw arly observations marked for adjustment |

Cancel
" Show only observations able to be adjusted

Types of observations to show Apply |
v RTE [ PP Kinematic [v | Laser [v| Delta Elevations
[v Static v Tenestial v Reduced v &zimuth

[v Unprocessed baselines

[v Sideshot observations [v Continuous

[v Disabled observations [ Check observations

[v Show unconnected paints [ Shiow Events

[~ Show only data in the selection set ILabeIed Fuointz j

= | Wse Timeline e show deperdent GRS baselines

[ Time fram I? ta I?

2. To select the types of observations that you want to view, select
an option from the Observations group. For example, select the
Show all observations option to enable all observation typesto
be selected for viewing.
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Note — The Show only observations marked for adjustment and
Show only observations able to be adjusted options are only
available if you have the Network Adjustment module installed.

The check boxes in the Types of observationsto show group
vary according to the option selected. The upper group displays
the observation types that can be selected for viewing. The
lower group displays the properties for the observation types
(where applicable).

3. Inthe Types of observations to show group, do the following:

a.  Select the check boxes from the upper group to select the
observation types that you want to view.

b. Select the appropriate check boxes from the lower group to
display only the observation types (selected in the upper
group) with those properties.

Note— You can only use the check boxesin thelower group if you have
specified an observation type for the upper group.

Once afilter is applied to a project, the View Filtersare on || icon
appearsin the status bar. You can double-click thisicon to access the
View Filters dialog and make any changesto the filters.

Note — The view filters remain applied even after you close and then
reopen a project.

For more information on using the Survey view and applying a view
filter, refer to the Trimble Geomatics Office User Guide.
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Viewing Grid Lines

Grid linesin the graphics window show the scale of the project. They
can help you to easily find particular coordinate locations.

To show grid lines in the graphics window, do the following:

1. Select View/ Options. The following dialog appears:

Yiew Options 7| x|
Background Map | Survey Data I Enar Ellipze Contralz I
Grid Lines | Survey Legend
& Fixed number of grid lines: |5
" Grid interval |-200m
Grid line twpe: IDotted j
Grid line color: IGra_l,J j
V Label grid lines

Cancel | Apply |

2. IntheGrid Linestab, select the Show grid lines check box. You
can display:
— A fixed number of grid lines— the same number of grid
lines will be displayed when you zoom in and out.

—  Gridlines at the interval that you specify — the number of
grid linesdisplayed isincreased or decreased depending on
whether you zoom in or out.

3. Select an appropriate line type and color from the Grid line type
and Grid line color lists.

4. If necessary, label the grid lines by selecting the Label grid lines
check box.
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3@} Tip — You can also display the grid lines in the graphics window by
= selecting the Grid Lines El tool in the toolbar.

Viewing Background Maps

Trimble Geomatics Office can display Background Map filesin the
graphics window. You can import Drawing exchange format (.dxf),

Windows bitmap (.bmp), or Tagged Image File Format (.tif) filesto
display. These files must be georeferenced, using ESRI’s World file
format, to be displayed correctly.

A World fileisan ASCII text file with a.tfw or .wld extension. To be
used in Trimble Geomatics Office, the World file must:

e Uusethe same coordinate system as your project
*  have the same units as your project

Note — The rotation in the World file is not used in Trimble Geomatics
Office.

To select a Background Map file to display:
1. Select View/ Options. The View Options dialog appears.
2. Inthe Background Map tab, click Add. The Add dialog appears.

3. Select halfmoon.bmp and click Open. Thefile appearsin the
File names list in the Background Map tab.

4. Click OK. An ageria photo image appearsin the background of
the graphics window.

To remove the image:
* Inthe Background Map tab, select the file and click Remove.
For more information about Background Map files, refer to the Help.
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Feature Code Processing

This section describes how to process feature codes. You can process
any points that have feature codes assigned to them.

To process feature codes:

1.

40

Switch to the Plan view. To do this, do one of the following:
— Inthetoolbar, select the Plan View tool.

—  Select View/ Plan.

In the Plan view, select Tools/ Process Feature Codes. The
following dialog appears:

Process Feature Codes 7| x|

— Feature and attribute library
File:
File: | default fe! Erowse | Cancel |

— Process

) Bument selestion

= Selection sek: ITopo.dc j

In this example, use the Default.fcl feature and attribute library
that appears in the dialog. However, you can click Browse and
use the Browse dialog to locate and select the feature and
attribute library with which you want to process feature codes.

In the Process group, select the Topo.dc selection set.

Note — You must choose a selection set created fromthe
imported .dc file, not the current group of selected points. This
ensures that the points are processed in the order in which they
are collected. If you select points using any other selection
method, unexpected feature code processing can occur.

Click OK to start processing feature codes.
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The following window shows the zoomed results of the feature

code processing:
Trimble Geomatics Office - Sample Data - [Plan] _[=]
[ Ele Edt View Insert Select Suvey Tools Reports Window Help =R
[ [D@|aa[smeo(o[r 88 aa|n|E| e [ooemr SJerrsrica |
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[Paint : 102

& Trimble.

607065, 841m, 1828860.869m |[] 30.000m | ¥ @ [ZaP UM

After feature code processing, the Plan view graphically shows the
areathat was surveyed. (Note that conventional observations were
made in an areawhere there are alot of trees.)

The sample data al so has feature and attribute information.

To view attributes:

1

You can export attributes to a number of popular GIS software
formats. For more information, refer to the Help.

Double-click a point feature. The Properties window appears.
2. Select the Attributes tab. It shows the attributes for the currently

selected feature.
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In the Plan view you can aso do the following:
*  Create, edit, and delete:
— Layers
— CAD styles
— Annotation templates
« Addlines, curves, arcs, text, and annotations

For more information on using the Plan view, refer to the Trimble
Geomatics Office User Guide.

Exporting Data

This section shows how to export the project as an AutoCAD .dxf file.
To create a .dxf file from your project:
1. Do one of thefollowing:
—  Select File/ Export.
—  Click the Export ﬂ tool.
The Export dialog appears.
2. Select the CAD / ACII tab.

:Q/: Tip — You can configure the format of the DXF/DWG file by
= clicking Options.

3. Select the AutoCAD files (*.dxf/* .dwg) option and click OK.
The Save As dialog appears.

4. Locate the folder you want to export the file to.
5. IntheFile Name field, enter a name and then click Save.
The software creates the file in the folder that you sel ected.
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Further Information

This document uses the sample data to show some of the functionality
of Trimble Geomatics Office. There are also other files that can be
easily imported and viewed.

For more information, refer to the Trimble Geomatics Office User
Guide.

Copyright

© 20002002 Trimble Navigation Limited. All rights reserved. The Globe & Triangle logo with Trimble,
Trimble Geomatics Office, and WAVE are trademarks of Trimble Navigation Limited. The Sextant logo
with Trimbleis atrademark of Trimble Navigation Limited, registered in the United States Patent and
Trademark Office. All other trademarks are the property of their respective owners.
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