e Survey Controller

Reference Manual






Trimble Survey Controller

Reference Manual
Volume 1

Version 7.7
Part Number 32968-70-ENG

@ Trimble. January 2001



Corporate Office

Trimble Navigation Limited
Documentation Group

645 North Mary Avenue

Post Office Box 3642

Sunnyvale, CA 94088-3642

U.SA.

Phone: +1-408-481-8940, 1-800-545-7762
Fax: +1-408-481-7744

www.trimble.com

Copyright and Trademarks

© 1999-2001, Trimble Navigation Limited. All
rights reserved. The Sextant logo with Trimble,
GPS Pathfinder, and GPS Total Station are
trademarks of Trimble Navigation Limited,
registered in the United States Patent and
Trademark Office.

The Globe & Trianglelogo with Trimble, 4600L S,
7400MSi, CMR, CMR Plus, FastStatic, GPLoad,
GPS Total Station, GPSurvey, Micro-centered,
MS750, NavTracXL, Office Support Module 1,
Pathfinder Card, PowerLiTE, QuickPlan,

Rapid point, Series 4000, Site Surveyor 4400,
Site Surveyor SE, Site Surveyor Si, Super-trak,
TDC1, Trimble Geomatics Office, Trimble
Survey Controller, Trimble RoadLink, Trimble
Survey Office, TRIMCOMM, TRIMMAP,
TRIMMARK Il, TRIMMARK lle,
TRIMMARK Rover, TRIMNET, TRIMTALK,
TSC1, and WAVE are trademarks of Trimble
Navigation Limited.

All other trademarks are the property of their
respective owners

Release Notice

Thisisthe January 2001 release (Revision A) of
Volume 1 of the Trimble Survey Controller
Reference Manual, part number 32968-70-ENG.
It appliesto version 7.7 of the Trimble Survey
Controller™ software.

Software and Firmware Limited Warranty

Trimble warrants that this Trimble software
product (the “ Software”) shall substantially
conform to Trimble's applicable published
specifications for the Software for a period of
ninety (90) days, starting from the date of
delivery.

Warranty Remedies

Trimble's soleliability and your exclusive remedy
under the warranties set forth above shall be, at
Trimble's option, to repair or replace any Product
or Software that fails to conform to such warranty
("Nonconforming Product") or refund the
purchase price paid by you for any such
Nonconforming Product, upon your return of any
Nonconforming Product to Trimble.

Warranty Exclusions

Thesewarranties shall be applied only in the event
and to the extent that: (i) the Products and
Software are properly and correctly installed,
configured, interfaced, stored, maintained and
operated in accordance with Trimbl€e's relevant
operator's manual and specifications, and; (ii) the
Products and Software are not modified or
misused. The preceding warranties shall not apply
to, and Trimble shall not be responsible for, any
claim of warranty infringement is based on (i)
defects or performance problems that arise from
the combination or utilization of the Product or
Software with products, information, systems or
devices not made, supplied or specified by
Trimble; (ii) the operation of the Product or
Software under any specification other than, or in
addition to, Trimble's standard specifications for
its products; (iii) the unauthorized modification or
use of the Product or Software; (iv) damage
caused by lightning, other electrical discharge, or
fresh or salt water immersion or spray; or (v)
normal wear and tear on consumable parts (e.g.,
batteries).



THE WARRANTIES ABOVE STATE TRIMBLE'S
ENTIRE LIABILITY AND YOUR EXCLUSIVE
REMEDIES PERFORMANCE OF THE PRODUCTS
AND SOFTWARE. EXCEPT AS EXPRESSLY
PROVIDED IN THIS AGREEMENT, TRIMBLE
FURNISHES THE PRODUCTS AND SOFTWARE
AS-IS, WITH NO WARRANTY, EXPRESS OR
IMPLIED, AND THERE IS EXPRESSLY
EXCLUDED THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE. THE STATED EXPRESS
WARRANTIES ARE IN LIEU OF ALL
OBLIGATIONS OR LIABILITIES ON THE PART
OF TRIMBLE ARISING OUT OF, OR IN
CONNECTION WITH, ANY PRODUCTS OR
SOFTWARE. SOME STATES AND
JURISDICTIONS DO NOT ALLOW LIMITATIONS
ON DURATION OF AN IMPLIED WARRANTY, SO
THE ABOVE LIMITATION MAY NOT APPLY TO
YOU.

Limitation of Liability

TO THE MAXIMUM EXTENT PERMITTED BY
APPLICABLE LAW, TRIMBLE SHALL NOT BE
LIABLE TO YOU FOR ANY INDIRECT, SPECIAL,
OR CONSEQUENTIAL DAMAGES OF ANY KIND
OR UNDER ANY CIRCUMSTANCE OR LEGAL
THEORY RELATING IN ANY WAY TO THE
PRODUCTS OR SOFTWARE, REGARDLESS
WHETHER TRIMBLE HAS BEEN ADVISED OF
THE POSSIBILITY OF ANY SUCH LOSS AND
REGARDLESS OF THE COURSE OF DEALING
WHICH DEVELOPS OR HAS DEVEL OPED
BETWEEN YOU AND TRIMBLE. BECAUSE SOME
STATES AND JURISDICTIONS DO NOT ALLOW
THE EXCLUSION OR LIMITATION OF LIABILITY
FOR CONSEQUENTIAL OR INCIDENTAL
DAMAGES, THE ABOVE LIMITATION MAY NOT
APPLY TO YOU.

IN ANY CASE, TRIMBLE'S SOLE LIABILITY,
AND YOUR SOLE REMEDY UNDER OR FOR
BREACH OF THIS AGREEMENT, WILL BE
LIMITED TO THE REFUND OF THE PURCHASE
PRICE OR LICENSE FEE PAID FOR THE
PRODUCTS OR SOFTWARE.






Contents

Please see Volume 2
for Chapters 10-23 and Appendixes D-G

About This Manual

Scopeand Audience. . . . . ... e XXV
Related Information. . . . . . . . . . . .. . .. ... XXVi
Technical Assistance . . . . . . . .. .. . . . . XXVii
Your CoOmments. . . . . . . v i i e e XXVii
Document Conventions .. . . . . . . . . . . . . XXViil

1 Surveying with GPS

Introduction. . . . . . . . ... 2
Advantages . . . . . . . . . . e 2
Overview of the Global PositioningSystem . . . . . ... ... .... 2
SatellitesinSpace . . . . .. ... 2
ControllingtheGPS . . . . . . . . . ... ... ... .... 3
Usersof GPS. . . . . . . . . . . 3
Satellite Signalsand GPSReceivers . . . . . . . ... ... ... ... 3
Codeand PhaseMeasurements . . . ... ... ......... 4
GPSSurveyingConcepts. . . . . . . . . i 4
GPSSurveying Techniques. . . . . . . . . ... ... ... ... ... 5
Kinematic . . .. ... ... .. ... ... . . . ... 5
Differential . . . . . ... ... ... . ... 6
FastStatic. . . . . . . .. ... 7
Techniquesfor Survey Tasks . . . . . . . . .. . ... .. ... . ... 7
Control SUrVEYS . . . . . . . . e 7

Trimble Survey Controller Reference Manual Volume 1 v



Contents

Vi

TopographiCc SUrVeYS. . . . . . . . v o o e 8
Stakeout . . ... 8

The TSC1 Data Collector

Introduction. . . . . . .. ... 12
Turning the TSC1 DataCollector Onand Off . . . . . ... ... .. 15
SCreen. . . . . e 15
Contrast. . . . . . . . . . . e 15
Backlight. . . . . . ... ... . ... . 15
Rebooting . . . . . . .. . . . . . . e 16
WarmBoot. . . . . .. .. 16
ColdBoOt . . . . . . . . e 17
DataCapacity (Memory) . . . . . . . . . . i 17
Rea-TimeSurveys. . . . . . . . . . . . . ... . ... .. 18
Postprocessed Surveys. . . . . . . . ... 0. 18
Operating Temperature and Humidity Ranges . . . . . . . ... ... 20
Power Sources . . . . . . . . . 21
Battery Status. . . . . . . ... 21
Low Battery Warnings. . . . . ... ... ... ........ 22
Rechargingthe TSC1Battery. . . . . . . . .. ... ... ... ... 23
UsingtheACAdaptor . . . . . ... ... ... ........ 23
Using the Office Support Module Il Charger . . . . . .. ... 24
UsingtheBattery Charger . . . . . . ... ... ... ..... 24
UsingalLow VoltagePower Supply . . . . .. . ... ... .. 28
Usingthe9V TSC1 Battery Adaptor. . . . . .. ... .. ... ... 30
Ports. . . . . e 31
Maintenance. . . . . . . . .. 32
Upgrading the Trimble Survey Controller Software . . . . . ... .. 32

Trimble Survey Controller Reference Manual Volume 1



Contents

General Operation

Introduction. . . . . . . . ... 34
TheTSClKeypad . . . . ... ... . .. . . .. .. 35
HardKeys . . . . . . . . . .. . 36
AlternateKeys. . . . . . . ... o 36
Softkeys . . . . ... 37
MenuKey . . ... ... . ... .. . 37
NextKey . . . . . . . 37
HelpKey. . . . . . ... e 38
SampleScreen Displays . . . . . . . .. ... o 39
StatusLineDisplay. . . . . . ... . ... ... 0o 42
Menus. . . . . . . 46
DataFields . . . .. ... ... .. . . ... 49
EnteringData . . . . ... ... ... ... ... 49
Editing DetailsinaField. . . . ... ... ........... 50
UsingQuadrantBearings . . . . . ... ... ......... 50
UsingtheIn-Field Calculator . . . . ... ... ........ 51
TSC1Controller Settings. . . . . . . . . . . i 54
Time/Date . . . . . . . . ... 54
Language. . . . . . . . . .. 55
Hardware. . . . . . . . . . .. . ... 55
ReviewingtheDatabase . . . . ... ... ... ... ... ..... 57
Coordinate View Setting. . . . .. ... ... ... ...... 58
Deleting and Undeleting Points, Lines, or Curves. . . . . . .. 59
RespondingtoMessages . . . . . . . .. . ... . . .. 61
Warningsand ErrorMessages . . . . . . . . ... 61
StatusLineMessages . . . . . ... e 61
Auto-ConnectingtoanInstrument . . . . . ... ... ... ..... 62

Trimble Survey Controller Reference Manual Volume 1 vii



Contents

4

Viii

GPS Survey Preparations

Introduction. . . . . . . . ... 64
Coordinate Systems. . . . . . . . . ... 64
Field Reconnaissance. . . . . . . . . . . . oo i i i i i 64
ChoosingaGPSSurvey Type. . . . . . . . . . . . o oo 65
Planning Field Observations . . . . . ... ... ... ........ 68
Satdlite Availability . . ... ... ... ... 68

Coordinate Systems

Introduction. . . . . . .. ... 72
Local Coordinate Systems . . . . . . . . . .. .. 72
Local Datum . . . . . . . . .. 72
Datum Transformation. . . . . ... .. ... ... ...... 73
MapProjection. . . . . . ... ... ... . 74
Horizontal and Vertical Adjustments. . . . . .. ... ... .. 74
Cdlibration . . . . . .. ... .. 74
Cdlibration Calculations . . . . . . . ... ... ... ..... 75
Local Control for Calibration . . . . ... ... ... ..... 76
Why CalibrationsAreNeeded . . . . . . . ... ... ... .. 76
Operations That Require Calibration. . . . . .. .. ... ... 77
Copying Cdlibrations. . . . . . ... ... ... ... ..... 79
UsingaDaum GridFile . . . . ... ... ... ... ........ 79
UploadingaDatum GridFile . . . . ... ... ... ..... 79
Sdecting a Datum Grid File When CreatingaJob . . . . . .. 80
Selecting aDatum Grid Filefor the CurrentJob. . . . . . . .. 80
UsingaGeoidModel . . . ... ... ... ... ... . ....... 81
UploadingaGeoidFile . . .. ... ... ... ........ 82
Sdecting a Geoid File When CreatingaJob. . . . . . ... .. 83
Selecting a Geoid Filefor theCurrentJob. . . . . . ... ... 83
Choosing a Coordinate SystemforaGPSSurvey . . . ... ... .. 84
Choosing a Coordinate System for aConventiona Survey . . . . . . 85

Trimble Survey Controller Reference Manual Volume 1



Contents

6 Job Operations

Introduction. . . . . . . . ... 88
JobManagement . . . . . .. ... 88
Creatingadob . . . ... ... .. ... ... ... . ..... 88
Openingadob . . . . . ... .. ... ... 91
Copyingadob . . ... ... ... . ... . ... . ..., 91
Deletingadob . . . ... ... ... . ... .. ... . ... 91
Undeletingadob . . . . . ... .. ... ... ... ...... 92
Copying DataBetweenJobs. . . . . ... ... .. ... ... 92
Closingadob. . . . .. ... .. .. . ... . . ... .. .. 93
ReviewingtheJobDatabase . . . . . ... ... ... ... ..... 93
Statusof CurrentJob . . . . . . ... 9
MapofCurrentJdob . . . . . . . ... ... ... . ... . ... 95
FileManager . . . . . . . . . . . . . . . e 98
Changing the Type of File Displayed inthelList. . . . . . . .. 98
Getting Information AboutaFile . . . . ... ... ... ... 99
CopyingaFiletoorfromaPCCard. . . . ... .. ... ... 99
Purging/DeletingaFile. . . . . ... .. ... ... ...... 100
SystemUnits . . . . . . ... 101
System Settingsand Corrections . . . . . . .. ... ... ... ... 103
Cogo SettingsScreen. . . . . . ..o o 104
OptionsSoftkey . . . . . . . . ... ... 104
DistanceDisplay . . . . . .. ... ... .. ... ....... 105
CurvatureCorrection. . . . . . . . . . . . o o 106
AzimuthDisplay . . . . . ... ... . . . . . . 106
SouthAzimuth. . . ... ... ... .... ... .. ..... 107
GridCoordinates. . . . . . . .. ... 108
Magnetic Declination . . . . . ... ... ... ........ 109
SubdividePtsCode . . . . . . ... ... ... ... 109
Default Elevation. . . . . .. . ... ... ... ... ..., 109

Trimble Survey Controller Reference Manual Volume 1 ix



Contents

7

X

Survey Styles

Introduction. . . . . . . . ... 112
The Concept of Survey Styles . . . . . . . . ... ... ... .... 112
ChoosingaSurvey Style. . . . . . . ... ... ... ..... 113
GeneratingaSurveyMenu. . . . . ... .. ... 113
Trimble GPSSurvey Styles. . . . . . . . . ... ... ... .. ... 114
UsingaTrimble GPSSurvey Style . . . . .. ... ... ... 115
OptionsinaTrimble GPS Survey Style. . . . . .. ... ... 116
TrimbleRTK Survey Style. . . . . . ... ... ... ..... 118
Trimble RTK & Infill Survey Style . . . . .. ... ... ... 118
Trimble PP Kinematic Survey Style. . . . . .. ... .. ... 118
Trimble FastStatic Survey Style . . . . . . . . . ... ... .. 119
Using the Style Wizard to Customize a Trimble GPS Survey Style . . 119
AntennaType. . . . . . . . 120
RadioType. . . . . . . . . . . e 120
GPSFileStorage. . . . . .. . . . .. .. ... 120
CreatingaNew GPSSurvey Style . . . . . . . . ... ... .. ... 122
Rover Optionsand BaseOptions . . . . . . ... ....... 124
Radios . . . . .. . .. . . .. 129
TopoPoint . . .. ... ... . . .. 132
Observed Control Point . . . . ... ... ........... 132
FastStaticPoint. . . . .. ... ... ... ... ....... 133
RapidPoint. . ... ... ... ... .. ... ... ...... 134
ContinuousPoints . . . . . . . ... ... ... ... . ..., 134
Stakeout . . ... 135
SiteCalibration. . . . . ... .. ... ... . 137
PPInitiglization Times. . . . . ... ... ... ... ..... 139
Duplicate Point Actions . . . . . .. ... ... ... ..... 140
Copying and EditingaSurvey Style . . . . .. .. ... ... .... 142
CopyingaSurvey Style . . . . . . . .. ... ... .. 142
EditingaSurvey Style . . . . . . .. ... L. 142
Differential Survey Styles. . . . . . . . . . ... ... L. 143

Trimble Survey Controller Reference Manual Volume 1



Contents

Differential Survey Types . . . . . . . . . . . . .. .. ... 143
Creating a Differential Survey Style. . . . . . . .. ... ... 144
Field Techniquesfor Differential Surveying. . . . . . ... .. 145
PC Cards
Introduction. . . . . . . . ... 148
Advantages . . . . . . . . . . e e e 148
ChoosingaPCCard. . . . ... ... ... . .. ... ... .... 149
Inserting and RemovingaPCCard. . . . . ... ... ........ 149
Storing DataonaPCCard . . . . .. .. ... ... ... ...... 151
PCCardStatus . . . . . . . . . . e et 151
Copying FilestoandfromaPCCard. . . . .. ... ... .. .... 152
Transferring PC Card Datato the OfficeComputer . . . . . .. ... 152
ByDirectTransfer . . . . ... ... ... ... ........ 152
Using the Trimble Survey Controller Software . . . . . . . .. 153

Data Transfer

Introduction. . . . . . .. ... 156
Data Transfer Between the TSC1 and the Office Computer . . . . . . 156
Connectingthe TSC1 DataCollector . . . . .. .. ... ... 160
TransferringtheData. . . . . . .. .. ... ... ... .... 162
Data Transfer Between the TSC1 Data Collector and
AnotherDevice . . . .. ... ... ... ........ 163
Transferring ASCII Datato and fromthePCCard . . . . . .. 163
Transferring ASCII Datato and from an External Device. . . . 168
Transferring Data to and from a Leica Instrument
UsingthePCCard. . . . . . ... ... .. ... .... 177

Serial Number Form
Introduction. . . . . . . . . . e e e 181

Alternate Keys
Introduction. . . . . . .. .. ... 184

Trimble Survey Controller Reference Manual Volume 1 Xi



Contents

ControllingtheBacklight. . . . ... ... ... ........... 184
NavigatingtheScreen. . . . . . . . . .. . ... ... .. ... 185
CreatingSymbols. . . . . .. . ... ... . ... 185
Operating theIn-Field Calculator. . . . . . . .. ... ... ..... 186

C Calculations and Search Rules

Introduction. . . . . . . . .. ... e 188
Transforming Between Coordinate Systems . . . . . . ... ... .. 188
Transforming WGS-84 ECEFtoWGS-84 LLH. . . . ... .. 189
Datum Transformation. . . . . . .. ... ... ... ..... 190
MapProjection. . . . . . ... ... ... . 192
Horizontal Adjustment. . . . . . . ... ... ... ...... 193
Vertical Adjustment . . . . .. ... L o 195
ProjectionScaleFactor. . . . . ... ... ... ... ..... 196
GeoidModel . . .. ... .. 197
In-Field Calibration . . . .. ... ... ............ 197
Trimble Survey Controller Software Measurement Precision . . . . . 198
AreaCalculations. . . . . . . . .. .. ... .. e 199
Ellipsoid Calculations. . . . . .. ... ... ... ... ....... 200
Conventional Instrument Calculations . . . . .. ... ........ 200
Prism Constant Correction. . . . . . . ... ... ....... 202
PPM Correction . . . . . ... ... ... . ... 202
Curvature and Refraction Correction . . . . .. .. ... ... 203
Instrument and Target Height Reduction. . . . . ... ... .. 204
Face 1/Face 2 Determination. . . . . . ... ... ....... 204
OrientationCorrection. . . . . .. . ... ... ... ..... 205
SlopeReduction . . . . ... ... ... 205
Coordinate Calculation. . . . . ... ... .. ... ...... 206
Mean Turned Angle Calculations . . . . . .. ... ...... 207
ResectionCalculation . . . . . ... ... ... ........ 207
TraverseCalculation. . . . . . ... ... ... ... ..... 208
The Trimble Survey Controller Software Database. . . . . . . .. .. 210

xii  Trimble Survey Controller Reference Manual Volume 1



Contents

10

11

Database SearchRules . . . . . . . . . . . .. . .. . ..o 211
OrderintheDatabase . . . . . .. . .. . . . . ... ..... 212
SearchClass. . . . . . . . . o 212

Batteries and Antennas

Introduction. . . . . . . . ... 270
Batteries. . . . . . . 270
GPSANtennaTypes. . . . . . . . o i e 271
Measuring AntennaHeights . . . . . ... ... ... ........ 272
Measuring the Height of an AntennaonaRangePole . . . . . 273
Measuring the Height of an AntennaonaTripod . . . . . . .. 274

M easuring the Height of an Antenna When Using a
GroundPlane . . . .. ... ... ... 276
Antennaiini File. . . . . . . . ... 277

Starting the Base Receiver

Introduction. . . . . . . . ... 280
Base Station Coordinates . . . . . . . . . ... ... L. 280
Survey Integrity . . . . ... 281
Setting Up the Equipment for aReal-TimeSurvey. . . . . . .. ... 283
Using a GPS Tota Station 4800 Receiver . . . . . . . ... .. 284
Using aGPS Total Station 4700 Receiver . . . . . . . .. ... 285
RadioSolutions . . . .. ... ... ... ... ........ 288
Operating Several Base Stations on One Radio Frequency . . . 290
RadioRepeaters . . . . . . . . .. ... . .. 292
Setting Up the Equipment for a Postprocessed Survey . . . . . . . .. 295
Using a GPS Tota Station 4800 Receiver . . . . . . . ... .. 295
Using aGPS Total Station 4700 Receiver . . . . . . . ... .. 297
Setting Up the Equipment for a Real-Time and Postprocessed
SUNVEY . . . o 299
StartingaBaseSurvey . . . . . .. 299
EndingaBaseSurvey. . . . . . ... 304

Trimble Survey Controller Reference Manual Volume 1

Xiii



Contents

12 Starting the Rover Receiver

Introduction. . . . . . .. ...
Setting Up the Equipment for aReal-Time Survey. . . . . . . . . ..

Using a GPS Tota Station 4800 Receiver and the
Internal Radio . . . ... .................

Using a GPS Total Station 4800 Receiver and an
Exteena Radio. . . . .. ... .. ... .. ... ...,

Using a GPS Tota Station 4700 Receiver and the
Internal Radio . . . . .. ... ... ... ... ...

Using a GPS Tota Station 4700 Receiver and an
Externa Radio. . . ... ... ... ...........

Setting Up the Equipment for a Postprocessed Survey . . . . . . . ..
Using a GPS Tota Station 4800 Receiver . . . . . . . ... ..
Using aGPS Total Station 4700 Receiver . . . . . . . ... ..

Setting Up the Equipment for a Real-Time and Postprocessed
SUNVEY . . . o e

StartingaRover Survey. . . . . ... e
Starting aReal-TimeRover Survey . . . . .. ... ... ...
Starting an RTK & Infill Rover Survey . . . . . .. ... ...
Starting a Postprocessed Rover Survey . . . . . .. ... ...

RTK Initidization Methods. . . . . . ... ... ... ... .....
On-The-Fly (OTF) Initidization. . . . . ... ... ... ...
Known Point Initialization. . . . . . ... ... ... .....
New Point Initidization (NoOTF). . . . . . .. ... ... ..
UsingthelnitidizerBar . . . . ... ... ... ........

Recommended RTK Initialization Procedure. . . . . . .. ... ...

Postprocessed Initialization Methods. . . . ... ... .. ... ...
On-The-Fly (OTF) Initidization. . . . . ... ... ... ...
Known Point Initialization. . . . . . ... ... ... .....
New Point Initialization . . . . ... ... ...........

Swapping Bases During aRea-TimeRover Survey . . . . . ... ..

EndingaRoverSurvey . . . . . . . ...

xiv ~ Trimble Survey Controller Reference Manual Volume 1



Contents

13

14

Calibration
Introduction. . . . . . . . ... 334
WhentoCdlibrate. . . . . . . ... ... ... 334
Notesand Recommendations. . . . . . . .. ... .......... 334
Performing aManual Site Cdlibration . . . . . . ... ... ... .. 336
RecalculatingaCdibration . . .. ... ............ 339
UsingAutoCalibrate . . . . . . ... ... ... ... ........ 340
Keying InGrid Coordinates . . . . ... ... ......... 341
Uploading Grid Coordinates. . . . . ... .. ......... 341
Using a Conventional Instrument to Measure Grid Points. . . . 342
Setting Auto CalibratetoYes . . . . . .. ... .. ... ... 342
Using GPSto Measure Cdlibration Points. . . . . . ... ... 342
If Calibration TolerancesAreExceeded . . . . . . . . . . . .. 344
Inspecting the Results of an Automatic Calibration. . . . . . . 346
Changing the Results of an Automatic Calibration . . . . . . . 346
Instrument Menu
Introduction. . . . . . . . ... 348
Satellites. . . . . . 348
SatelliteListScreen . . . . . . ..o 349
SatellitePlotScreen . . . . . . ... oo 352
Position . . . . . . . . L 353
Copy RecelverFiles. . . . . . . . . . .. . . ... 353
Receiver Status . . . . . . . . . ... 354
OptioNs . . . . . o e 354
RemoteController . . . . .. . ... ... ... ... .. ... 355
NavigatetoPoint . . . . . . . . . . . . ... ... .. 356
Station SetupDetails . . . . . . ... ... o 358
InstrumentControls. . . . . . ... ... ... .. ... ... ..., 359
Turningthelnstrument. . . . . .. ... ... ... ...... 359
ChangingtheFace . . . . . . . ... ... ... ... . .... 360
Locating and LockingontotheTarget. . . . . ... ... ... 360
Target . . . . . 362

Trimble Survey Controller Reference Manual Volume 1

XV



Contents

15

16

XVi

Point Measurement Methods

Introduction. . . . . . . . ...
Default PointName. . . . . . . ... . ... ...
Point Name Incrementation. . . . . . . .. ... ... ... . ....
Next Free Point Name Search. . . . . . . ... ... .. ... ....
Survey/Measure Points ScreeninaGPSSurvey . . . . . . . .. ...
Survey/Measure Points Screen in a Conventional Survey . . . . . . .
Measuring aTopo PointinaGPSSurvey . . . ... ... ......
Measuring aFastStaticPoint . . . . . .. .. ... ... ... ...
Measuring an Observed Control Point . . . . . . ... ........
MeasuringaRapidPoint . . . . .. ... ...............
Measuring Continuous Topo Points. . . . . . . ... ... ......

Measuring aLine of ContinuousPoints . . . . . .. ... ...

Measuring a Line of Continuous Offset Points . . . . . . . ..
Measuringan As-Staked Point . . . . ... ... ... ........
MeasuringalaserPoint . . .. ... .................
Measuring aCadlibrationPoint . . . . ... ... ... ........
MeasuringaCheck Point . . . . . . . ... ... ... ... .....
Point Storage in the Trimble Survey Controller Software . . . . . . .

Point Classification. . . . .. ... ... ... .........
Quality Control Records . . . . ... ... ... ... . ... ...,

Using Feature and Attribute Libraries

Introduction. . . . . . .. ...
Uploading a Feature and Attribute Library . . . . . . . ... ... ..
Creating a Feature and Attribute Library . . . . . ... ... .. ...
Adding, Deleting, and Editing FeatureCodes . . . . . .. . ... ..
Adding, Deleting, and Undeleting a Feature and Attribute Library . .
Copying aFeature and Attribute Library . . . . . .. ... ... ...
Collecting Feature and Attribute Information . . . . . ... ... ..

NamesandSymbols . . . . .. ... ... ... ... .....

Using Feature Codes with Predefined Attributes . . . . . . . .

Trimble Survey Controller Reference Manual Volume 1



Contents

17

18

Resurveying Points That Already Have Attributes . . . . . . . 391
Entering Attributes for a Point Using Feature Codes

Without Predefined Attributes. . . . . . ... ... ... 392
Control Commands. . . . . . ... ... ... ... ... ... 393

GPS Stakeout

Introduction. . . . . . . . . . 396
General Procedure. . . . . . . ... 396
Stakeout Settings . . . . . .. .. 397
Fineand CoarseModes. . . . . . . . .. . ... ... ... 399
Using the Graphical Display toNavigate. . . . . ... ... ... .. 400
StakingOutaPoint . . . . ... ... ... .. .. ... ... ... 402
StakingOutaline . ... ... ... ... ... ... 407
StakeToOptions. . . . . .. . ... ... .. 409
TothelLine. . . . . . . . . . . . . 409
Sationontheline. . . . . . . . ... L. 410
Station/Offset fromLine. . . . . ... ... ... ... .... 410
SlopefromLine . . .. . ... ... ... . ... . ... ... 411
StakingOutaCurve. . . . . . . . . e 412
StakeToOptions. . . . . ... .. ... . . 414
TotheCurve . . . . . . . . . . e 414
StationontheCurve . . . . . . . . ... oL 415
Station/Offset fromCurve . . . . . . . .. . ... ... ... . 416
SlopefromCurve . . . . .. .. ... ... .. 416
Intersect Pointof Curve . . . . . .. ... ... ........ 418
Center Pointof Curve . . . . . . .. ... ... ... ..... 418
StakingOutaDTM . . . . . . . . . 419
Roading
Introduction. . . . . . . . . . . .. e 422
Uploading or Keying In Road Information. . . . . . ... ... ... 422
Reviewing the Road Information. . . . . . ... ... ........ 423
RoadingRecords. . . . . ... ... ... ... . ....... 423

Trimble Survey Controller Reference Manual Volume 1

XVii



Contents

19

XViii

ViewingaRoadinCurrentJobMap . . . . ... ... ... .....
Staking Out Points on the Road by Stationand Offset . . . . . . . ..
NavigatingtoaPointontheRoad . . . . . .. ... ... ...
Measuring the As-Staked Position. . . . . .. ... ... ...
Measuring PositionsontheRoad . . . . . . .. ... ... ......
Determining your Current Position RelativetoaRoad . . . . .
Measuring the Current Position RelativetotheRoad . . . . . .

Using Conventional Instruments

Introduction. . . . . . . . . ..
Configuring the Trimble Survey Controller software. . . . . ... ..
Conventional Survey Styles . . . . . .. ... ... ... ...
Creating a Conventional Survey Style. . . . .. .. ... ...
Connecting to aConventional Instrument . . . . ... ........
Using a Trimble Conventional Instrument. . . . .. ... ...
Using a Third-Party Conventional Instrument. . . . . . .. ..
Auto-Connecting to a Conventional Instrument. . . . . . ...
SationSetup . ... ..

Known Coordinates for Both the Instrument Point and the
BacksightPoint . . . .. ... ... ...........

Known Coordinates for the I nstrument Point, Unknown
Coordinates for the Backsight Point. . . . . . ... ...

Unknown Instrument Point Coordinates, Several Known
Points Surrounding the Instrument Point (Resection). . .

Unknown Instrument Point Coordinates (to be Provided
Later), No Known Pointsto UseasaBacksight . . . . .

MeasuringPoints . . . . . . . . . . ..
Survey/Measure PointsScreen. . . . . .. ... ... L.
MeasuringaTopoPoint . . . ... ... ... .........
MeasuringaPointinTwoFaces. . . . . ... ... ......
MeasuringaCheck Point. . . . .. ... ... .. .......

Measuring Rounds of Observations. . . . . ... ... ........
BuildingtheRoundsList. . . . ... ..............

Trimble Survey Controller Reference Manual Volume 1



Contents

20

21

Measuring a Point in a Round of Observations . . . . ... .. 495
Duplicate Point Actions(Rounds) . . . . . .. ... ...... 496
Skipping Observations. . . . . ... ... ........... 497
ViewingtheResults . . . . . .. .. ... ... ........ 498
StakingOut . . . . . . . 501
General Procedure . . . . . . . ... 502
Stakeout Settings. . . . . ... 503
Using the Graphical Display During Stakeout. . . . . . . . .. 504
StakingOutabPoint. . . . ... ... .. ... ... .. 509
StakingOutaline. . . .. ... ... ... ... ....... 511
StakingOutaCurve . . . . . . . ... .. 514
StakingOutaDTM . . . . . . .. ... ... 517
StakingOutaRoad. . . . .. ... ... ... ... . ..... 518
EndingaConventional Survey . . . . .. .. ... ... ... ... 518

Laser Observations

Introduction. . . . . . . . ... 520
Configuring the Trimble Survey Controller software. . . . . . .. .. 520
Magnetic Declination . . . . . ... ... ........... 521
Vertical AngleDisplay . . . . . ... ... 522
ConfiguringthelLaser. . . . . . .. . . ... . . ... . ... ..., 522
Connecting the Laser tothe TSC1 DataCollector . . . . . . ... .. 523
Taking a Measurement with the Laser Rangefinder . . . . . .. ... 523
Laser Softkey . . . . . . . . . 525
Key In Menu
Introduction. . . . . . . ... ... 528
KeylnPoints . . . . ... ... ... .. . . . . ... ..., 528
ChoosingaMethod. . . . . . ... ... ... ......... 529
KeyedInCoordinates . . . . . ... ... ........... 529
Bearing — Distance Intersection . . . . . . ... ... ... .. 530
Bearing —Bearing Intersection. . . . . .. ... ... ..... 530

Trimble Survey Controller Reference Manual Volume 1

XiX



Contents

22

XX

Distance—Distance Intersection. . . . . . ... ... ..... 531
KeyInLines . . . . . . . . . . 532
ChoosingaMethod. . . . .. ... ... ... ... ...... 533
TwoPoints. . . . ... . ... ... 533
Bearing — DigtancefromaPoint. . . . .. ... ... ..... 534
KeyInCurves. . . . . . . . . . . . e 535
ChoosingaMethod. . . . .. ... ... ... ......... 537
Two PointsandRadius. . . . ... ... ... ......... 539
DeltaAngleandRadius . . . . . ... ... ... ....... 540
CurvelengthandRadius . . . .. ... . ... ........ 541
Intersection Pointand Tangents . . . . . . ... ........ 542
KeylnBoundary . . ... ... ... ... ... ... . ....... 542
KeylnRoads . . . . . . . ... .. . .. . e 543
Horizontal Alignment . . . . . ... ... ... ........ 544
Notes for Keying in and Editing Horizontal Alignments . . . . 549
Vertical Alignment. . . . ... ... ... ... ........ 550
Template Positioning. . . . . . ... ... ... ... ..... 552
Superelevationand Widening . . . . ... ... ... ... .. 554
KeyInTemplates . . . . . . . . .. . . .. 556
KeyinglnElements . . . ... ... ... ........... 556
Reviewing aDefinition. . . . . ... .. ... ... ...... 559
EditingaDefinition . . . ... ... ... ... .. oL, 560
KeyInNotes . . . . . . . .. . . . 561

Cogo Functions

Introduction. . . . . . .. .. ... 564
UsingCogo Functions . . . . .. ... ... ... ... ....... 564
Embedded Cogo Softkey. . . . ... ... ... ... ... .. 565
EnteringPointNames . . . . . ... ... ... ........ 566
OptionsSoftkey . . . . . . . . . ... ... 566
Messages. . . . . . . e e 567
MultipleSolutions . . . . . . . ... ... . 567

Trimble Survey Controller Reference Manual Volume 1



Contents

INVerse. . . . . . . 567
Intersections. . . . . . . . ... 568
ChoosingaMethod. . . . .. ... ... ... ... ...... 568
Bearing — Distance Intersection . . . . . . ... ... ..... 569
Bearing—Bearing Intersection. . . . ... ... ... ..... 569
Distance—Distance Intersection. . . . . . ... ... ..... 570
Bearing— DigtancefromaPoint. . . . . ... ......... 571
Traverse. . . . . e e 571
Subdividealine . . . ... ... .. ... 575
ChoosingaMethod. . . . ... ... ... ... ........ 576
FixedSegmentLength. . . . . ... ... ... ........ 576
Fixed Numberof Segments . . . .. ... ........... 577
SubdivideaCurve. . . . . .. ... . 578
ChoosingaMethod. . . . . ... ... ... ... ........ 579
FixedSegmentLength. . . . . .. ... ... ... ...... 579
Fixed Numberof Segments . . . .. ... ........... 580
FixedChordLength . . . . .. ... ... ... . ....... 581
FixedAngleSubtended . . . . ... ... ... ........ 582
Compute Area. . . . . . . . . e 583
Compute Azimuth. . . . . .. ... ... ... ... . ... . ... 585
ChoosingaMethod. . . . . .. ... ... ... ... . .... 585
Between TwoPoints . . . . .. ... ... ... ... ..... 585
Bisected Azimuths. . . . ... .. ... ... .. ... ..., 585
BisectedCorner . . . . . . . . .. ... 586
AzimuthPlusAngle . . . . . ... . ... ... ... ..., 587
AzimuthtoLineOffset. . . . . ... .. ... ... ...... 588
ComputeDistance. . . . . . . . . . . e 589
ChoosingaMethod. . . . ... ... ... ... ........ 589
BetweenTwoPoints. . . .. ... ... .. ... ....... 589
Between PointandLine . . . . ... ... ... ... .. ... 590
Between PointandCurve . . . . . . ... ... ... ..... 590
Divided Distance. . . . . . . . ... ... ... ... ..., 591

Trimble Survey Controller Reference Manual Volume 1 xxi



Contents

Multiplied Distance . . . . . . ... ... ... ........ 591
AddedDistances. . . . . . . . . ... 501
23 Offsets
Introduction. . . . . . .. ... 594
GeneratingOffsets . . . . . . . ... ... . .. ... ... 594
EnteringPointNames . . . . . ... ... ... ........ 595
OptionsSoftkey . . . . . .. . ... ... ... ... ... .. 595
Azimuthg/Angles. . . . . . . . . ... .. 596
Message . . . . . .. e 596
ChoosingaMethod . . . . .. ... .. ... ... .. .. ...... 596
FromaBaseline . . . ... ..... ... ... ... ..... 597
Four Point Intersection. . . . . .. ... ... ... ...... 597
Bearing —DigtancefromaPoint. . . .. ... ......... 599
D Connection Diagrams
Introduction. . . . . . . . ... 602
Connecting the Base Receiver for aReal-TimeSurvey . . . . . . .. 602
Using a Series 4000 or Site Surveyor 4400 Receiver . . . . . . 602
Usingad4600LSReceiver . . . ... ... ... ........ 606
Usingan MS750Receiver . . . . . . ... ... ... ..... 608
Connecting the Base Receiver for a Postprocessed Survey. . . . . . . 611
Using a Series 4000 or Site Surveyor 4400 Receiver . . . . . . 611
Usinga4600LSReceiver . . . ... ... ... ........ 612
Usingan MS750Receiver . . . . . . ... .. .. ... .... 613
Connecting the Rover Receiver for aReal-Time Survey . . . . . . .. 614
Using a Series 4000 or Site Surveyor 4400 Receiver . . . . . . 614
Usinga4600LSReceiver . . . ... ... ... ........ 615
Usingan MS750Receiver . . . . . . ... ... ... ..... 615
Connecting the Rover Receiver for a Postprocessed Survey . . . . . . 616
Using a Series 4000 or Site Surveyor 4400 Receiver . . . . . . 616
Usinga4600LSReceiver . . . ... ... ... ........ 616
Usingan MS750Receiver . . . . . . .. ... ... ... ... 617

xxii  Trimble Survey Controller Reference Manual Volume 1



Contents

Conventional Instrument Settings
Introduction. . . . . . . . ... 619

Working with Road Templates

Introduction. . . . . . . . ... 628

Interpolating Between Templates. . . . . . ... ... ... ..... 628
When Templates Have an Equal Number of Design Elements . 629
When Templates Have a Different Number of Design Elements 630

Template Application . . . .. ... ... ... ........ 631

When Side Slopesare Different . . . . . . ... ... ..... 633
Applying SuperelevationValues . . . . . ... ... . ... ... .. 633
Pivots . . . . . . e 635
Messages
Introduction. . . . . . . . ... 638
ErrorMessages . . . . . . . .. e 638
WarningMessages . . . . . . . . o i o i e e e 646
StatusLineMessages. . . . . . . ... 652
FieldError Messages . . . . . . . . v o i i i e e 657
Other MESSAgES . . . . v v v o e 658
Glossary
Index

Trimble Survey Controller Reference Manual Volume 1 xxiii



Contents

xxiv ~ Trimble Survey Controller Reference Manual Volume 1



About This Manual

Welcome to the world of surveying with Trimble's handheld Trimble
Survey Controller™ system. This system isaresult of Trimble's
continued commitment to manufacturing the very best survey
products. The Trimble Survey Controller version 7.7 software
operates on the Trimble System Controller platform, the TSC1™ data
collector. Together they make it possible for you to survey more
efficiently than ever before.

Scope and Audience

This manual is a complete reference guide, providing operating
instructions for all Trimble Survey Controller software functionality.

If you have had little or no exposure to surveying using Global
Positioning System (GPS) products, the explanation of fundamental
conceptsisinvaluable for learning and appreciating the issues that are
important to conducting successful GPS surveys.

—\Q/— If you are not familiar with GPS, we recommend the booklet GPS, A Guide
= to the Next Utility that is available from Trimble Navigation Limited.

If you use conventional surveying instruments as well, the Trimble
Survey Controller software lets you combine conventional
observations with GPS observations in the same job. The Trimble
Survey Controller software interfaces with all major brands of
conventiona instruments, including Trimble’'s own conventional total
station.
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Related Information

Other documentation for the Trimble Survey Controller software
includes:

XXVi

Online Help

The TSC1 data collector has an online Help system that makes
it easy to find the information you need. To access the Help
system, press the (e button. For more information see Help
Key, page 3-38.

Trimble Survey Controller Field Guide

The Trimble Survey Controller Field Guide is a handy volume
that gets you surveying in the field as quickly as possible. For
more detailed information refer to the two-volume Trimble
Survey Controller Software Reference Manual (this manual).

Release notes

The release notes describe new features of the product,
information not included in the manuals, and any changesto the
manuals. They are provided as a PDF file on the CD. Use
Adobe Acrobat Reader to view the contents of the rel ease notes.

Other sources of related information are:

Update Notes

Contact your local Trimble dealer for more information about
the support agreement contracts for software and firmware, and
extended warranty programs for hardware.

ftp.trimble.com — use the Trimble FTP site to send files or to
receive files such as software patches, utilities, service
bulletins, and FAQs. Alternatively, accessthe FTP site from the
Trimble web site at www.trimble.com/support/support.htm.

Trimble training courses — consider atraining course to help
you use your GPS system to its fullest potential. For more
information, visit the Trimble web site at
www.trimble.com/support/training.htm.
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Technical Assistance

If you have a problem and cannot find the information you need in the
product documentation, contact your local Distributor. Alternatively,
do one of the following:

*  Request technical support using the Trimble web site at
www.trimble.com/support/support.htm

e Send an e-mail to trimble_support@trimble.com.

Your Comments

Your feedback about the supporting documentation hel ps us to
improve it with each revision. To forward your comments, do one of
the following:

*  Send an e-mail to ReaderFeedback @trimble.com.

e Completethe Reader Comment Form at the back of this manual
and mail it according to the instructions at the bottom of the
form.

If the reader comment form is not available, send comments and
suggestions to the address in the front of this manual. Please mark it
Attention: Technical Publications Group.
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Document Conventions

The document conventions are as follows:

Convention Definition

Italics Identifies software menus, menu commands,
dialog boxes, and the dialog box fields.

Helvetica Narrow Represents messages printed on the screen.

Helvetica Bold Identifies a software command button, or

represents information that you must type in a
software screen or window.

“Select ltalics / Italics” Identifies the sequence of menus, commands, or
dialog boxes that you must choose in order to
reach a given screen.

Is an example of a hardware function key that you
must press on a personal computer (PC). If you
must press more than one of these at the same
time, this is represented by a plus sign, for

example, (Ctrl}+{C).
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1  Surveying with GPS

Introduction

This chapter introduces you to the Global Positioning System (GPS)
and the concepts related to surveying with GPS.

Advantages

Surveying with GPS increases productivity. You can achieve real-time
centimeter-level precision while surveying faster than is possible with
conventional survey methods.

GPS makes it possible to survey 24 hours aday in all weather
conditions, and eliminates the need for mutually visible survey
stations. GPS surveys are also easy to do.

Overview of the Global Positioning System

The Global Positioning System is a satellite-based positioning system
operated and controlled by the U.S. Department of Defense for the
benefit of both military and civilian users.

Satellites in Space

There are 27 operational NAV STAR satellites (SVs) in space. They
orbit the earth every twelve hours at an altitude of about 12,600 miles
(20,200 km). The satellites are grouped into six orbits, each inclined at
55 degrees to the equator.

Each satellite transmits radio signal s that are marked with unique
identifying codes. High-precision atomic clocks aboard the satellites
control the generation of these signals and codes.
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Controlling the GPS

The U.S. Department of Defense controls the system using four
ground-based monitor stations, a master station, and three upload
stations:

»  Themonitor stations continuously track the satellites and
provide this data to the master station.

*  Themaster station calculates corrections to synchronize the
atomic clocks aboard the satellites. It also revises orbital
information. The master station forwards these results to the
upload stations.

»  The upload stations update each individual satellite using the
information provided by the master station.

Users of GPS

GPS signals are used by civilians as well as by the military. Anyone
who has a GPS receiver can use GPS.

Initially, GPS receivers were used mainly for position determination
and navigation. GPS receivers are now being used for an
unprecedented range of precise survey taskson land, on sea, andinthe
air.

Satellite Signals and GPS Receivers

Each satellite transmits two unique codes. The first and more simple
code is called the C/A (coarse acquisition) code. The second codeis
called the P (precise) code. These codes are modulated onto two
carrier waves, L1 and L2. The L1 wave carries both the C/A and the
P-code, while the L2 wave carries only the P-code.

GPS receivers are categorized as being single-frequency or
dual-frequency. Single-frequency receivers observethe L1 carrier
wave, while dual-frequency receivers observe both the L1 and L2
carrier waves.
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Code and Phase Measurements

Positions are resolved by trilateration after determining the range to
each visible satellite. Ranges are measured using the code or the phase
of the carrier wave.

Thereis atime difference between when the code is generated in the
satellite and when it is received at the GPS antenna. Code
measurements make it possible to record this time difference. The
measurements are multiplied by the speed of light, making it possible
to determine the range.

Survey-grade GPS receivers measure the phase difference of the
carrier wave. The wavelengths of the L1 and L2 waves are known, so
ranges are determined by adding the phase difference to the total
number of waves that occur between each satellite and the antenna.

Determining the full number of cycles between the antenna and the
satellite is referred to as the integer ambiguity search. For
postprocessed surveys that require centimeter-level precision, the
integer isdetermined during postprocessing. For real-time surveysthat
reguire centimeter-level precision, the integer is determined during
initialization.

GPS Surveying Concepts

GPS surveying requires the simultaneous observation of the samefour
(or more) satellites by at least two GPS receivers. Although you can
use more than two receivers for some surveys, this manual limits
discussion to the use of two: the base receiver and arover receiver.

The base receiver islocated over a known control point for the
duration of the survey. The rover receiver is moved to the points that
are to be surveyed or staked out. When the data from these two
receiversiscombined, theresult isathree-dimensional vector between
the base and the rover. This vector is called abaseline.
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You can use different observation techniques to determine the position
of the rover receiver relative to the base. These techniques are
categorized according to the time at which a solution is made
available:

*  Real-time techniques use aradio to transmit base observations
to therover for the duration of the survey. As each measurement
is completed, the solution is resolved.

»  Postprocessed techniques require data to be stored and resolved
some time after the survey has been completed.

Generally, the technigue you choose depends on factors such as the
receiver configuration, the accuracy required, time constraints, and
whether or not you need real-time results.

Note — If you are using postprocessed techniques, you must have the
appropriate module of the Trimble Geomatics Office™ software
installed before you can process the data.

GPS Surveying Techniques

The Trimble Survey Controller software from Trimble Navigation
Limited lets you survey using the kinematic, differential, or
FastStatic™ survey techniques. Kinematic and differential techniques
are suitable for real-time or postprocessed surveys. The FastStatic
technique is suitable for postprocessed surveys only.

Kinematic

Kinematic (Stop and Go) surveying uses phase measurements from
four or more satellites common to the base and rover receivers. To
achieve centimeter-level precision, the survey must first be initialized.
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Initialization can be achieved in different ways:

«  If using single-frequency receivers, initialize asurvey by setting
the rover over aknown point or a new point, or by using an
initializer bar. The initializer bar creates an artificial known
baseline.

» If using dual-frequency receivers for areal-time survey, set the
rover over anew point or aknown point. If the rover has the
On-The-Fly (OTF) option installed and there are at least five
common satellites, initialization can be achieved while the
rover ismoving.

If you are using dual-frequency receivers for postprocessed
surveys, OTF initializations are attempted whether or not the
receiver has the OTF option installed.

If the number of common satellites falls below four while you are
surveying, the survey must be reinitialized when four or more
satellites are again being tracked.

Differential

Differential survey techniques use GPS code (C/A-code)
measurements to determine position. Differential surveys do not
require initialization or the continuous tracking of satellites. Results
typically achieve submeter precision.

You can use single-frequency or dual-frequency receivers for
differential surveys.

Wide Area Augmentation System (WAAS)

GPS surveying using the broadcast message from the Wide Area
Augmentation System (WAAS) satellitesis similar to differential
surveying, except that you do not need aradio to track the WAAS
signals—the GPS receiver tracks them. WAAS signals can be used to
provide rea-time, differentially-corrected positions in any survey,
when the radio link is down.
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The availability of WAAS signals depends on your location in the
world. Please contact you local Trimble dealer for details.

You must use areceiver that is capable of tracking WAAS satellitesfor
WAAS surveys.

Note — The USterm WAAS describes a satellite-based delivery system
for differential positions. It is synonymous with EGNOS, which is used
in Europe.

FastStatic

FastStatic surveying is a postprocessed survey method that provides
centimeter-level precision. It uses carrier phase measurements to
measure baselinesin as little as eight minutes (8—-30+ minutes). The
time required depends on the receiver type, the baseline length, the
number of satellites available, and the satellite geometry.

Static surveying is used for surveys of the highest precision, but it
requires occupation times of one hour or longer. FastStatic surveying
isaderivative of static surveying, and isthe result of advancesin both
hardware and software devel opment.

You can use single-frequency or dual-frequency receivers for
FastStatic surveys.

Techniques for Survey Tasks

Surveyors use GPS for control surveys, topographic surveys, and
stakeout.

Control Surveys

Control surveys establish control pointsin aregion of interest. Vectors
are measured using careful observation techniques. These vectors
form tightly braced networks, and precise coordinates result from the
rigorous adjustment of the networks.
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Static and FastStati c observation technigues, combined with a network
adjustment, are best suited to control work.

Topographic Surveys

Topographic surveys determine the coordinates of significant pointsin
aregion of interest. These surveys usually result in the production of a
map.

Kinematic techniques (real-time or postprocessed) are best suited to

topographic surveys because of the short occupation time required for
each point.

Stakeout

Stakeout is the procedure whereby predefined points are located and
marked. To stake out a point, you need resultsin real time.

Real-time kinematic (RTK) isthe only technique that provides
centimeter-level, real-time solutions.
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Table 1.1 summarizes the different survey techniques.

Table 1.1 Characteristics of GPS survey techniques
Procedure Minimum Minimum Typical Other characteristics
number observation horizontal
of SVs time precisions
Static 4 1 hour Single-frequency: For single-frequency receivers,
+5 mm + 1 ppm best precision is on baselines
Dual-frequency: ~ ©f <10 km. .
+5 mm + 0.5 ppm For dual-frequency receivers,
there is no maximum baseline
length.
FastStatic 4 8-30 Varies between Procedure is the same as for
minutes static and Static, but observation times
kinematic are shorter.
precisions,
depending on
occupation time.
Postprocessed 4 2 epochs +1cm+ 1 ppm Baseline limit is approximately
kinematic 50 km.
Receiver needs five satellites
to initialize on the fly.
Rover must be initialized for
centimeter-level precisions.
Real-time 4 1 epoch +1cm+ 1 ppm Radio link is required.
kinematic Baseline limit is approximately
(RTK) 10 km.

Receiver needs five satellites
to initialize on the fly.

Rover must be initialized for
centimeter-level precisions.
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Table 1.1 Characteristics of GPS survey techniques (Continued)

Procedure Minimum Minimum Typical Other characteristics
number observation horizontal
of SVs time precisions
Postprocessed 4 2 epochs Everest / Maxwell Satellites do not have to be
differential receivers: <0.5m tracked continuously.
RMS with 5 SVs,
PDOP <4

Other receivers:
1-3 min same

conditions.
Real-time 4 1 epoch Everest / Maxwell Radio link is required.
differential receivers: 0.2 M+ gatellites do not have to be

1ppm RMS with  tracked continuously.
5 SVs, PDOP <4

Other receivers:

1-3 min same

conditions.

Values in this table assume a low multipath environment and low ionospheric activity. They are
based on results obtained using the latest Trimble equipment.
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2  The TSC1 Data Collector

Introduction

The Trimble Survey Controller field computer consists of Trimble
Survey Controller version 7.7 software running on the Trimble System
Controller (TSC1™) data collector. This chapter introduces the
hardware and describes how to use it. For information about how to
use the Trimble Survey Controller software, see Chapter 3, Genera
Operation.

Figure 2.1 and Figure 2.2 show different views of the TSC1 data
collector. They will help you to become familiar with thetermsused in
this manual.
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Function keys

Backspace key

Space key

On/Off key

To receiver

PC card
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4)H)(B)(6)
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_@ @D— Second function key

@ Caps lock key
NG EDIED,
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O W) (X)(Y) (@)@ Help key

Power/data cable

Figure 2.1 Front view of the TSC1 data collector

Trimble Survey Controller Reference Manual Volume 1

13



2  The TSC1 Data Collector

Top port

PC card
cover release
button

N N
) )
Battery cover
- )
@ Battery cover screw
/ /
& Trfimible

Bottom port

Power/data cable

Figure 2.2 Back view of the TSC1 data collector
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Turning the TSC1 Data Collector On and Off

Screen

N

To turn on the TSC1 data collector, make sure that power is supplied
(see Power Sources, page 21). Then press the green on/off key marked

(o).
To turn off the TSC1, hold down (@) for one second.

Tip — For the location of this key and other keys on the TSC1 data
collector keypad, see Figure 2.1.

The TSC1 has an LCD screen. This screen responds to heat, and
prolonged exposureto full sunlight can causeit to darken. If the screen
does darken, turn it away from direct sunlight to get it to return to
normal.

Warning — Repeated exposure to direct sunlight causes the screen to
degrade.

Contrast

To increase the screen contrast, press(F) (E).
To decrease the screen contrast, press(Fn) (F).

The TSC1 can automatically set the screen contrast. See Hardware,
page 55.

Backlight

To toggle the screen backlight on and off, press () (L).
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Rebooting

If the Trimble Survey Controller software fails to respond to
keystrokes, you might have to reboot the system. Turn off the TSC1
and turn it back on again.

If this does not work, hold down the (@) key for five seconds, then
release it. Pressit again to turn on the Trimble Survey Controller
software.

If this does not work, perform awarm boot.

Note— If the software failsto respond to keystrokes, first check that the
TSC1 data collector is receiving power.

Warm Boot

A warm boot shuts down the hardware and restartsthe Trimble Survey
Controller software.

Note — You do not lose data when you perform a warm boot.
To perform awarm boot:

1. Turn off the TSC1 data collector. It may be necessary to hold
down (@) for five seconds.

2. Hold down (g while you press and release (@). Thisturnson
the TSC1.

3. When you hear three beeps, release (xsg. The TSC1 data
collector restarts and, afew seconds | ater, runs the Trimble
Survey Controller software.

Note — A warm boot restores the Trimble default settings.

If the warm boot fails, perform acold boot.
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Cold Boot

A cold boot erases the internal memory and restarts the Trimble
Survey Controller software. It does not affect data stored on the PC
card.

& Warning — A cold boot causes you to lose all data in the internal memaory.
Only perform one if a warm boot fails.

To perform acold boot:

1. Turn off the TSC1 data collector. It may be necessary to hold
down (@) for five seconds.

2. Hold down () and & together while you press and release
(@). Thisturns on the TSC1. After afew seconds a message

appears.
Force Reformat Internal Media Please Wait......

3. Release(rn)and &. After afew minutes, the Trimble Survey
Controller software starts.

Data Capacity (Memory)

The TSCL1 data collector is supplied with 2 MB of internal memory for
data storage. Although the TSC1 can hold alarge volume of data,
Trimble recommends that you transfer datafiles to an office computer
daily.

Note — If you are in a survey and the main memory of the TSC1 data
collector isnearly full, the Trimble Survey Controller software ends
the survey. To create more memory space, download the data and
purge some files.

While some data collectors use battery-backed static memory, the
TSC1 uses flash memory. With flash memory, there isno need for a
backup battery to preserve data when the system isturned off. This
means that the TSC1 data collector provides exceptionally secure data
storage.

Trimble Survey Controller Reference Manual Volume 1 17



2  The TSC1 Data Collector

To increase the memory available for data storage, insert a PC card
into the side of the TSC1. PC cards supplement the internal flash
memory and are available in various sizes (for example, 4 MB,

10 MB, and up to 85 MB). For more information see Chapter 8, PC
Cards.

Real-Time Surveys

Table 2.1 shows the maximum amount of free space that is available
for data storage during areal-time survey, as well as the estimated
number of positionsthat can be stored. It shows values for standard
RTK positions with QCL1 records, and for RTK positions with QC1
and QC2 / QC3 records. For more information, see Quality Control
Records, page 379.

Table 2.1 Position storage capacity

Memory Available RTK + QC1 RTK + QC1 +
memory Number of QC2/QC3
positions Number of
positions
2 MB 1.795 MB 5,800 4,600

Postprocessed Surveys

Postprocessed surveys continuously log raw GPS observation data.
The number of points that can be stored in the TSC1 data collector
depends on the logging/epoch rate and the number of satellites
tracked.
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Table 2.2 shows the estimated time available when using a
dual-frequency receiver to track six satellites with alogging/epoch
interval of five seconds.

Table 2.2 Data logging time available

Memory Available memory Time available

2MB 1.795 MB 8h34m

To calculate the time available, first calculate the number of bytes
required to store one record:

33 + (nx 30) for asingle-frequency (L 1) receiver
33 + (nx 43) for adual-frequency (L 1/L2) receiver
where n isthe number of satellites available.

To see how many bytes are left in the TSC1 memory, select
Configuration / Controller / Hardware. Look at the valuein the
Memory free field to see how much memory isleft.

To calculate the time remaining, use the formula:
) Bytesfree -
Time= X logging interval
Bytes stored per epoch

For example, if aTSC1 with 1.795 MB freeislogging L1/L 2 data
with alogging interval of fifteen seconds, and tracking six satellites,
thetimeremaining is:

Number of bytes per record = 33 + (6 x 43) = 291

Time = 1,795,000
201

15 sec = 92,526 seconds = 25 h 42 min

Tip — To log data for longer periods than this, increase the GPS logging
intervals or use a PC card to increase the TSC1 memory capacity. For
more information about changing the logging interval, see Logging device,
page 128.
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Operating Temperature and Humidity Ranges

The TSC1 data collector operates in temperatures of between —30°C
(—22°F) and +65°C (149°F) and in environments of up to 100% non-

condensing humidity.

To store the TSCL1, transfer any data and remove the battery. Store at a
temperature of between —30°C (-22°F) and +80°C (+176°F).

The data collector withstands wind-driven rain and dust.
Table 2.3 lists the specifications of the TSC1 data collector.

Table 2.3 TSC1 physical specifications

Property Specification

Size 266 mm x 116 mm x 42 mm
Weight 800 g (28 0z)

Power <1w

Operating temperature

from —30°C to +65°C

Storage temperature

from —30°C to +80°C

Humidity 100 % non-condensing
Casing UV-resistant plastic, fully sealed and buoyant
Memory 2 MB internal flash memory with PC card

expansion capacity

Communications

2 x RS232 serial ports

Display

240 x 200 graphics LCD display with
backlight
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Power Sources

The TSC1 data collector is supplied with a Lithium-ion battery (part
number 29518). Thisisa 7.4V 1.3 AH rechargeable battery.

The TSC1 is also supplied with a9 V battery adaptor. Use thisif you
want to use a9 V battery to power the unit. The operation time of a
standard 9 V battery is approximately two to three hours. For more
information, see Using the 9 V TSC1 Battery Adaptor, page 30.

& Warning — If using Lithium-ion batteries, only insert a Trimble-approved
Lithium-ion battery into the TSC1 internal battery compartment. A
Lithium-ion battery not approved by Trimble can damage the unit.

The TSC1 relies on the internal battery when it is not connected to a
receiver supplying power or to any other power source.

Battery Status

The status line displays the status of both the TSC1 battery and of any
external power source. For alist of itemsthat appear in the status line,
see Table 3.3 on page 42.

You can also view the TSCL1 data collector power status by selecting
Configuration / Controller / Hardware. The Internal battery field
shows how much power remains, and indicates whether the internal
battery is:

e being used
* not being used
» charging

Note — For information about the receiver power status, see Receiver
Satus, page 354.
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Low Battery Warnings

When the Trimble Survey Controller software detects that the internal
battery voltage is low, the following message flashes in the status line:

Low Controller battery

This usually appears when the voltage level has dropped to about
10%. You can continue to use the TSC1 data collector for a short
period, but replace or recharge the battery as soon as possible.

When the Trimble Survey Controller software detects that the main
battery voltageis so low that it cannot function, the following message
flashesin the status line:

Controller battery is dead
The TSC1 turns off, and you must replace or recharge the battery.

Note — The TSC1 data collector can work without a charged internal
battery if it is connected to another power source.

Even when the internal battery can no longer function, no datais lost.
Thisis because datain the TSC1 is stored in flash memory (see

page 17). The only item that may change is the Time/date setting. The
Trimble Survey Controller software automatically corrects this when
you start the next GPS survey. If the TSCL1 receives power from
another source within 30 seconds the Time/date setting is not affected.
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Recharging the TSC1 Battery

To recharge the Lithium-ion battery of the TSC1data collector, do one
of the following:

Connect the TSC1 to the AC adaptor.
Connect the TSC1 to an Office Support Module charger.

Remove the battery and charge it in the (optional) battery
charger.

Connect the TSCL1 to areceiver with an external power source,
or directly to a camcorder battery, and change the Low voltage
charging enabled setting to Yes.

The battery recharges fully in approximately three hours.

Note — Recharge Lithium-ion batteries at a temperature of between
0°C and 50°C.

If the temperature exceeds this range while the battery is being
charged, a red temperature warning light (labeled TEMP) comes on.
Charging stops until the temperature returns to the required range.

Using the AC Adaptor
To recharge the TSC1 battery using the AC adaptor:

1.

3.

Connect the TSC1 data collector to the AC adaptor using the
TSC1 to DB9/power supply Y -cable (part number 32345).

Insert the jack plug on the AC adaptor into the socket on the
Y -cable, and the Lemo connector into the TSCL.

Plug the AC adaptor into the main power.

For more information about the AC adaptor, see page 28.
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Using the Office Support Module Il Charger

To recharge the TSC1 battery using the Office Support Module I
(OSM 1) charger:

1.

Connect the TSC1 to the OSM 11 using the TSC1 to 5-pin Lemo
cable (part number 32959). Connect this cable to the TSC1 and
the 5-pin Lemo cable that comes out of the OSM 1I.

Plug the OSM 11 into the main power.

Using the Battery Charger

To recharge the TSC1 battery using the (optional) battery charger:

1.

Remove the Lithium-ion battery from the TSC1 data collector.
To do this, turn off the TSC1, unscrew the battery cover screw
(see Figure 2.3) and take out the battery.

Note — No data is lost when you remove the TSC1 battery.

Connect the output plug of the AC adaptor (part number 30413)
to the input power port of the battery charger.

Connect the AC power plug of the adaptor to an AC power
source that provides 90-264 V of 50/60 Hz single-phase power.
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Figure 2.3 shows the location of the internal battery in a TSC1
data collector.

Battery

Battery
cover

Figure 2.3 Location of the TSC1 internal battery
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4. Connect the battery charger as shown in Figure 2.4, and insert

the batteries.

[TTTTTTTTT [TTTTTTTTT
Battery >
(o] O—
[ e R c—) [e) [e)

Contact
J_ indicator

— Charge

Power — I—Temperature
indicator indicator

AC adaptor

indicator

To
main
power

|

Figure 2.4  TSCL1 battery charger

When the battery charger is properly connected, the green

Power indicator light comes on. When you insert a battery into
the battery charger, the battery statusindicators show the status
of the battery in each slot. These indicators are described in the

following section.

Charge status

An orange light labeled CONTACT and agreen light labeled

CHARGE are located next to each battery slot. They indicate the

charge status of the battery in that slot.

When you insert a battery into the charger, the orange Contact light

next to the battery slot comes on and the green Charge indicator light

starts flashing.
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Only one Charge indicator light flashes, even if you insert two
batteries; the other one stays off. This indicates that the charger is
charging one battery while the other battery isin standby mode. The
second green indicator only lights up when the first battery is fully
charged.

When a battery is fully charged, the Charge indicator light changes
from flashing to continuous. The Charge light for the next battery slot
then starts to flash, indicating that the battery has started to charge.

When the Charge indicator stays on continuously, remove the fully-
charged battery from the slot and insert another battery that requires
charging.

Table 2.4 summarizes the Contact indicator light displays.

Table 2.4 Contact indicator

Orange light status Meaning

Off No battery is in the slot, or the terminal contact is
poor

On A battery is in the slot

Table 2.5 summarizes the Charge indicator light displays.

Table 2.5 Charge indicator

Green light status Meaning

Off and the orange Charging is required but has not yet started
Contact indicator is on

Flashing on and off Charging is in progress

On continuously The battery is fully charged

If you leave both batteries fully charged in the slots, the charger
automatically checks the condition of each battery periodically. If
either battery requires more charge, the corresponding green light
startsto flash again asthat battery is charged. The other slot still
displays a continuous green light.
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Other indicators

The battery charger has atemperature warning indicator (labeled
TEMP) next to the Power indicator. The Lithium-ion battery must be
charged in an environment where the temperature is between 0° and
+50°C. If the charger is operated at a temperature outside of this
range, the green Charge indicators go off and ared temperature
warning light comes on. This indicates that the charger has stopped
charging and isin sleep mode, where it takes minimal power from the
AC power source.

When the environment returns to the required temperature range, the
charger begins charging automatically and the red temperature
warning light turns off.

AC adaptor

The AC adaptor (part number 30413) supplied with the battery charger
can deliver amaximum output of +18 V DC at 1.66 A. It has built-in
overload and short circuit protections. The AC adaptor provides
enough output to drive one dual battery charger (part number
33282-00) and one TSCL1 data collector simultaneously.

When the batteries are fully charged (or when there are no batteriesin
the dots), the charger uses very little power from the AC source.
Because the charger is so efficient, you can leaveit on at all times.

Using a Low Voltage Power Supply

To recharge the TSC1 battery using a power source of less than 15 V:

1. Connect the TSC1 data collector to areceiver with an external
power source, or directly to a camcorder battery.

2. Makesurethat the TSC1 cannot turn itself off while the battery
is being charged:

a.  Select Configuration / Controller / Time/date.
b. Accessthe Timeout field and pressever ],
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Select Configuration / Controller / Hardware and set the Low
voltage charging enabled field to Yes. Thisfield defaults back
to No when the TSC1 is turned off.

A charge icon appearsin the status line until the battery isfully
charged. See Table 3.3 on page 42.

Note — Do not start a survey while charging the battery of the
TSC1 data collector in thisway.
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Using the 9 V TSC1 Battery Adaptor

The TSC1 is usually powered by arechargeable Lithium-ion battery
that is supplied with the unit. However, a9 V battery adaptor is
availableif you want to usea 9V battery to power the unit.

Insert a9V battery into the adaptor, and insert the adaptor into the
TSC1 as shown in Figure 2.5.

&
)
)

Battery adaptor

9V battery

Figure 2.5 9 V battery adaptor inserted into the TSC1
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Ports

The TSC1 data collector has two data/power ports. One port is at the
bottom of the unit, the other is at the top on the back. Both ports
function in the same way. Figure 2.2 shows where these ports are
located on the TSCL1.

The Trimble Survey Controller software automatically detects which
port is connected to an external device.

Each port takes a 7 pin 0-shell Lemo plug. Figure 2.6 shows the
position of the sockets.

®
@@%
®®

Figure 2.6 Pinout diagram of the TSC1 port
Table 2.6 describes the function of each socket.

Table 2.6 Pinout functions — TSC1 data collector ports

Socket number Top port function Bottom port function
1 Signal ground Signal ground

2 Power 1 in return (-) Power 2 in return (-)

3 Transmit data (TXD1) Transmit data (TXD2)

4 Request to send (RTS1) Request to send (RTS2)
5 Clear to send (CTS1) Clear to send (CTS2)

6 Power 1 in (+) Power 2 in (+)

7 Receive data (RXD1) Receive data (RXD2)
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Maintenance

The TSC1 data collector does not need to be serviced.
To clean it, use a soft cloth moistened with water and amild soap.

If the TSC1 develops afault, transfer any data to an office computer
and reset the TSC1 with a cold boot as described on page 17. If you
cannot transfer the data, do not perform a cold boot. Contact your
local dedler for advice.

Contact your local Trimble dealer for repairs, replacement parts,
service information, and technical assistance.

Upgrading the Trimble Survey Controller Software

Use the WinFLASH™ software to upgrade the software and/or
options on the TSC1 data collector. WinFLASH comes with full
instructions on how to carry out the upgrade. First download all files
that you want to keep, then connect the equipment as described in
Connecting the TSC1 Data Collector, page 160. Run WinFLASH on
the office computer and follow the instructions on the screen.

Note — Depending on the number of Survey Syles you have defined,
you may need to use the softkey. If WInFLASH does not connect
to the TSC1 data collector, use the TSC1 to select

Configuration / Controller / Hardware. Press [Urade], A message
appears on the TSC1 screen:

Please confirm. Upgrade will delete all of your data and then reboot. Do you want to
continue?

Press[Ys ] and run WINFLASH again.
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3 General Operation

Introduction

The Trimble Survey Controller software simplifies surveying by
configuring and controlling receivers for GPS surveys, and by
communicating with conventional instruments for conventional
surveys. The Trimble Survey Controller software:

e storespoints
»  controls stakeout tasks
»  performs numerous calculations, including Cogo functions
e permitstwo-way datatransfer operations
For GPS surveysit also:
»  configuresthe necessary receiver parameters
*  monitors receiver and radio status

The Trimble Survey Controller software makes surveying a faster and
more efficient process. The best way to learn to use it isto take it out

into the field and become familiar with the keypad, press various keys,
look through the menus, and use the online Help.

This chapter describes how to operate the Trimble Survey Controller
software using the TSC1 data collector as a platform.
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The TSC1 Keypad
Figure 3.1 shows the TSC1 keypad.

f )
®ORO®

Next \0/@

A

(7)(8)(9)
(4)(5)(6)
(1) (2)(3)
6 (+-) (0 ()
EEGEH MW
KOMMNO(P)
Q@QERGEOWLWW™

Figure 3.1 Keypad of the TSC1 data collector

To turn on the TSC1 data collector, make sure that power is supplied
(see Power Sources, page 21). Then press the green on/off key marked

(o).
To turn off the TSC1, hold down for one second.
To operate the software, use the keys on the TSC1 keypad.
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Hard Keys

Hard keys are the physical keys on the TSC1 keypad, such as( 1),
(2),(3), (A), (B), (C), L)y @, 1, and S&9). Use these keys to enter

data and to access different screens.

When afield is highlighted, access it at the beginning by pressing ®
or accessit at the end by pressing @.

Alternate Keys

Alternate keys give some hard keys a second function. Some of the
second functions are shown on the hard keysin small yellow print. To
use a second function, pressthe hard key and then press the
alternate hard key.

Table 3.1 shows some of the functions accessed using alternate keys.

Table 3.1 Useful second functions of the TSC1 keys

Key combination Function
0 Page down

0 Page up

@ Home

® End

Previous
Contrast up
Contrast down
t Turn instrument

For afull list of second functions see Appendix B, Alternate Keys.
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Softkeys

Softkeys are displayed on the bottom line of the TSC1 screen. A
softkey on the screen corresponds to an adjacent hard key on the
keypad: &, @, &, &, or . Press this hard key to activate the
softkey. To activate the softkey, for example, press .

Softkeys relate to particular fields and only appear when these fields
are accessed. For example, the softkey appears when the
Antenna height field is accessed, as it relates to this field.

Note—The softkey appears if there are more than five softkeys
associated with a screen. Pressit to see the others.

Menu Key

Return to the main menu at any time by pressing [weny- Use this key
with the ¢ key to move quickly between Trimble Survey Controller
software screens. For more detail s see the next section.

Next Key

The [V’ hard key provides quick access to previously viewed screens
(windows). For example:

1.  From the main menu select Files/ Review current job.

2. Press|we to return to the main menu, and select Key
in/ Points.

3. Press|wey again to return to the main menu, then select
Configuration/ Controller / Hardware.

Now the three windows (Review, Key in / Point, and Hardware)
are open. To view them quickly, press V< repeatedly.

Note — Menus cannot be included in the cycle of windows.
To remove awindow from acycle:

*  View the window and then press \E] to return to the main
menu.
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Note — There is a maximum number of windows that you can open at
any one time. This number depends on which windows are open. A
warning message appears if too many are open.

Help Key
Pressthe () key at any time to obtain more information about atopic.
When you pressit, an aphabetic list of Help topics appears. To exit
Help, press &) from the Help listing screen.
To access information on a certain topic, press et | or () to highlight
the required topic, then press .. Otherwise type the first few letters
until the required topic is highlighted, then press 5]
Use the key combinations shown in Table 3.2 to navigate the Help
system.

Table 3.2 Navigating Help

Key combination Function

IS Go to the end of the list

@ Go to the beginning of the list
0 Page down

® Page up

Some Help topics have more than one screen of information. Thisis
indicated by asmall arrow in the top right corner of the screen. Press()

to see the next screen.
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Figure 3.2 shows two typical Help screens.

Select Cogo & area A st of
poinis it displayed. Flase & check mark
nexi o points that are to B2 included in
the calculation, Use the order that they
oceur inoon the perimeter of the area

unc
arca enclased by poinis in the database.

Press Enter to calculate the area (1)
and thie perimeber (2)

f

Figure 3.2

Online Help screens

Sample Screen Displays

This section shows a number of screen displays similar to those on the
TSC1 data collector. Labels are added to clarify the symbols and the

ayout used.

TSC1 power
level indicator

External power
level indicator

fi

fih L4 &

SLr'.ng Cogao Instrument

%zl

% Key in mnrlmrﬂlm

FOOP=15
rﬁ'.hunn Mo survey

— Screen title
shows
current job name

— lcon

:I— Status line

:I— Softkey area

- Number of SVs tracked

——— PC card indicator

Figure 3.3 Main Menu — TSC1 connected to GPS receiver
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Job: NP 2-16-24-13- W5 —— Screen title
T shows
““tl,--*-.,:I current job name
Files Htu in  Configuration
i| | —1— lcon
TSC1 power j'ﬁ $
level indicator B Survey L':nuu Inestrument
'5' HA=AT1*40"36" .
External power ﬂ ._m 1780 VA=S0"5 46" Instrgment circle
level indicator | readings
Indicates | Station setup icon
connection Target icon
to a conventional
instrument
Figure 3.4 Main Menu — TSC1 connected to conventional instrument
Select job
EEHEHHH
rvey
Job list Fletcher Dam — -S%r-outbar
Ralston's Bridge indicating
Resection position in list
Rob's SubDiv and list size
te
Waysade Avenue
I 9 ok e
-1-1|]|] rlu survey
| fepy | Belete JUndelste]] Elose L Sofikey
Figure 3.5  Typical list with scroll bar
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Code: Tree
Method: Topo point
Antenna helght Il.lm:i] ; 1.8 00m
Meas. to: Bottom of antenna moun
Time 50 far: Om5Ss
Tirme o ga; Om2s )
Static icon | I_I_Ii_ Horizontal and
IEI..r"' T HS e Vo0 iR vertical precisions
n LITELE =
d MOTE =
L Survey method (RTK)
Radio icon

and mode (Fixed)

Figure 3.6  Typical status line display

[ Arrow indicates

Q.u—wm"—ﬁfmﬁil another page below

rvey type: (kx

Logging device: iX Contraller:

HAuto file names: (ETES

Logging interval: (5,08
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INS positions: IRTK only
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[i = the field entry from
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Figure 3.7 Meaning of arrows
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Status Line Display

Table 3.3

When you turn on the TSCL1 data collector, variousicons appear in the
status line. The icons that appear depend on the equipment that is
connected to the TSC1. Table 3.3 lists and explains these icons.

Status line icons

Icon

What it shows

1

(extreme left)

TSC1 data collector is connected to and drawing power from an
external supply

4

(extreme left)

TSCL1 is connected to an external power supply and is recharging the
internal battery

I

Power level is 100% (first icon)
or
Power level is 50%

If this icon is on the extreme left, it refers to the TSC1 internal battery.
If it is indented from the left, it refers to an external power source.

A PC card is inserted (first icon)

or or
A a PC card is inserted and should not be removed

A GPS Total Station® 4800 receiver is in use

4300
A GPS Total Station 4700 receiver is in use

4700

) An MS750™ receiver is in use
A Series 4000™ receiver is in use

=

4000
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Table 3.3 Status line icons (Continued)

Icon What it shows

=7
4400

A Trimble Site Surveyor™ 4400 receiver is in use

A Trimble 4600LS™ receiver is in use

% A GPS Total Station 4800 receiver is in use, and the antenna height is
1500 1.800 (the units are the system height units)

An external antenna is in use, and the antenna height is 1.800 (the units
1.800 are the system height units)

A conventional instrument is in use

A conventional instrument is being used to measure a point

The height of a conventional target is 2.000 (the units are the system
height units)

N
o
o
S)

A conventional instrument station setup has been completed and the
instrument height is 1.725 (the units are the system height units)

.
N
N
o

A static point is being measured

29

Radio signals are being received

Cellular modem signals are being received
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Table 3.3 Status line icons (Continued)

Icon What it shows
WAAS signals are being received
&
LWAARE
ﬁ Continuous points are being measured

If no survey is running:
@ the number of satellites being tracked

If a survey is running:

(number varies) the number of satellites in the solution

Theinformation provided by the satellite icon, the last icon in
Table 3.3, depends on the type of survey you are doing and the
receiver type:

« |If using asingle-frequency receiver see Table 3.4.

e If using adual-frequency receiver see Table 3.5.

Table 3.4 Single-frequency satellite icon information

Survey type What icon shows

No survey Number of satellites tracked on L1
Uninitialized RTK Number of common satellites on L1
Initialized RTK

Uninitialized postprocessed kinematic or Number of satellites tracked on L1 for more than
FastStatic one epoch

Initialized postprocessed kinematic

Real-time differential Number of common satellites on L1
Postprocessed differential Number of satellites tracked on L1 for more than
one epoch
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Table 3.5 Dual-frequency satellite icon information

Survey type

What icon shows

No survey Number of satellites tracked on L1

Uninitialized RTK Number of common satellites on L2

Initialized RTK Number of common satellites on L1

Uninitialized postprocessed kinematic or Number of satellites tracked on L2 for more than

FastStatic one epoch

Initialized postprocessed kinematic Number of satellites tracked on L1 for more than
one epoch

Real-time differential

Number of common satellites on L1

Postprocessed differ

ential Number of satellites tracked on L1 for more than
one epoch

For more information about the satellites tracked by the receiver, see
Satellites, page 348.

When the TSC1 data collector is connected to areceiver, the status
line displays the current survey mode. Table 3.6 explains these modes.

Table 3.6 GPS status line mode display

Survey mode

Explanation

No Survey Receiver is connected but a survey has not been started

RTK=Fixed Current RTK survey is initialized and the solution type is L1 fixed
(centimeter-level)

RTK=Float Current RTK survey is not initialized and the solution type is L1 float

RTK=Check Current RTK survey is verifying the initialization

RTK=Auto Radio link is down in the current RTK survey and the solution is an
autonomous position

RTK=WAAS Radio link is down in the current RTK survey and the solution is a WAAS
position

FastStatic Current survey type is FastStatic
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Table 3.6 GPS status line mode display (Continued)

Survey mode

Explanation

PPK=Fixed Current postprocessed kinematic survey is initialized and, when
postprocessed, should yield an L1 fixed or an iono-free (centimeter-level)
solution

PPK=Float Current postprocessed kinematic survey is not initialized and, when

postprocessed, should yield an L1 float solution

PP differential

Current survey type is postprocessed differential

RT differential

Current survey type is real-time differential

Infill=Fixed

Current kinematic infill survey is initialized and, when postprocessed,
should yield an L1 fixed or an iono-free (centimeter-level) solution

Infill=Float

Current kinematic infill survey is not initialized and, when postprocessed,
should yield an L1 float solution

Infill

Current survey type is differential and you are doing an infill session

WAAS

Current survey type is differential and using signals from WAAS satellites

Menus

The Horizontal Angle (HA) and Vertical Angle (VA) appear in the
status line when you use conventional instruments. The Root Mean
Square (RMS) indicator is displayed when you arein Fine modein a
real-time kinematic survey. It shows the RMS of the current position,
expressed in millicycles.

Menus list the Trimble Survey Controller software functions. When
you turn on the TSC1 data collector, the main menu appears after the
Trimble logo screen. To return to the main menu at any time, pressthe

key.

To select amenu item, highlight the required option using the arrow
keys or by typing the first | etter, and press ). Other menus, such as
the Files menu or the Instrument menu, appear when you select these
items from the main menu.

Figure 3.8 shows a two-page summary of the menu structure.
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Files

Job management
Review current job

Map of current job
Status of current job
Copy data between jobs
Import / Export

File manager

Key in

Trimble PC communications
Send ASCII data
Receive ASCII data

Points
Lines
Curves
Boundary
Roads
Templates
Notes

Survey — Items depend on the type of survey you are doing

Start base receiver
Station setup

Start survey
Start/Stop PP infill
Measure points
Measure rounds
Continuous topo
Offsets

Measure laser points
Stakeout

Initialization

Site calibration
Swap base receiver
End survey

Points
Lines

Curves
DTMs
Roads

Figure 3.8

Trimble Survey Controller software menu structure

This figure continues on page 48.

Trimble Survey Controller Reference Manual Volume 1 47



3 General Operation

Configuration
Job Coordinate system
Controller Units .
Feature & attribute libraries Cogo settings

Survey Styles

Time/date
Language
Hardware
Cogo
Items depend on the
Inverse Survey Style selected

Intersections
Traverse

Rover options

Subdivide a line ;OPO pOigF

Subdivide a curve BOVer radio

Compute area ase Optl.ons
Base radio

Compute azimuth
Compute distance

Laser rangefinder
FastStatic point
Observed control point

Instrument Rapid point
Continuous points
Items depend on the type Stakeout
of instrument the TSC1
Target

is connected to . . .
Site calibration

PP initialization times

Satellites

Position Duplicate point actions

Copy receiver files |nStrum_ent
Corrections

Receiver status
Options

Traverse options

Remote controller
Navigate to point
Station setup details
Target

Instrument controls
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Data Fields

Fields generally require you to input data. Field titles are on the | eft
side of the screen display. Select options from alist or use the keypad
totypein details. If afield hasalist of options, thisisindicated by a®
symbol to theleft of thefield. Pressthe & key to display thelist, or the
@ key to cycle through the list.

Entering Data

When afield is highlighted, press the ® key to accessthe field. Then
do one of the following:

Type the numeric or alphanumeric details, depending on the
field.

Select an item from alist of options. To do this, highlight the
required option and press s

Select an item from alist of relevant records in the database.
Press[ tist | to seethelist of available records, then place a
check mark beside the required item(s) and press .. (The
softkey only appears when you edit certain fields.)

To enter a symbol, press S| to see the list of available
symbols. Highlight the required symbol and press £.j to insert
itinthefield. For alist of symbols see Table B.3 on page 185.

To enter avaue in different units, type in the value and press
(s ], Select the units to be used and press £&e). The valueis
converted to the system units and the result isinserted in the
field. For more information, see Using different units, page 53.

When the field is complete, press or () to save any changes and
move to the next field.
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Press to accept the screen when all fields are complete. Some
screens cannot be accepted unless certain fields have been completed.
For example, in the Survey/Measure points screen, you cannot
measure a point unless the Point name and Antenna height fields have
values in them. If you press ) before completing these fields, a
warning message appears.

Editing Details in a Field

When afield is highlighted, press & to access the beginning of the
field. Press @ to access the end of the field. If aready in the field,
press () @ to go to the beginning of it, (Fn) @ to go to the end.

Use the left and right arrow keys to move around inside the field. To
insert a character press(Fn) (sp). To delete a character press (Fn) (e

Note — Sometimes a field cannot be changed. When you try to access
it, the highlight remains on the field title. For example, when you
select Files/ Current job status, it is not possible to change the fields
in the screen that appears.

Using Quadrant Bearings
To enter quadrant bearings:

1. Make sure the system units are Quadrant bearings.
For more information, see System Units, page 101.

2. Enter the bearing in any Bearing field.
3. Press[me_J, W ] [SE ], or CSW ],

The quadrant bearing isinserted in the field.

Example

To enter the quadrant bearing N25° 30" 30"E in a bearing field:
 Keyin253030.
*  Press[me ],
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Using the In-Field Calculator

Use the Trimble Survey Controller software’sin-field calculator to
calculate valuesin the following fields:

*  Northing
* Easting
e Elevation

e Antennaheight

*  Azimuth
e Dist

e H.Dist

e V.Digt

If the [orerator] SOftkey appears when you access afield, thein-field
calculator is available.

In the Cogo / Intersections screen, for example, use it to sum two
distances or to calculate the distance between two pointsin aH.Dist
field.

\Q} Tip — When calculating a distance between two points, press to
= select the points from the Trimble Survey Controller software database.

Note — When keying in a point name that includes spaces, put double
guotes around it. To savetime, use the softkey to select the point.

The Trimble Survey Controller software checks the syntax of the
formulawhen you press .. If it isincorrect, the Trimble Survey
Controller software warns you and you can edit the formula.

Note — When you enter an equation with two or more operators, use
parentheses.
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When you enter addition and subtraction eguations in angle-,
azimuth-, or quadrant-bearing fields, use consistent units for all
values. Do not give units to some values but not others. For example,
with the system units set to Quadrant bearings, to add N40°20'20"E
and the angle 10°15'15", key in:

=N40°20'20"E+10°15'15"
or (even quicker):

=N40°20'20"E+N10.1515

For information about using different units, see Using different units,
page 53.

Table 3.7 shows operators for the in-field calculator.

Table 3.7 Symbols used by the in-field calculator

Symbol Alternate Function Example Result
keys
= (Q) Starting an equation ~ =3+4 7
+ Adding =3+2+5 10
- Subtracting =5-3 2
* Multiplying =2*4 8
/ (D) Dividing =10/2 5
( Inserting parentheses =2*(5+3) 16
) @0
@ Calculating the =1000("1001 Azimuth between Point 1000
i azimuth between two and Point 1001
points Note: The arrow symbol only
appears in the list for an
azimuth field.
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Table 3.7 Symbols used by the in-field calculator (Continued)
Symbol Alternate Function Example Result
keys

Calculating the slope  =1000 11001

distance between two
points

Slope distance between Point
1000 and Point 1001

Calculating the =1000< 1001

horizontal distance
between two points

Horizontal distance between
Point 1000 and Point 1001

Al

(9) Calculating the =1000<111001
vertical distance

between two points

Vertical distance between
Point 1000 and Point 1001

Note: The triangle symbols
only appear in the list for a
distance field.

Note — When you enter equations using the in-field calculator, enter

the ‘=" symbol first.

Using different units

You can use values with different unitsin the Trimble Survey
Controller software in-field calculator. For example, if the system
units are USfeet, it ispossibleto add avaluein metersto avaluein
feet. The answer will be in the system units.

For example, to add 20 m to 10 USft when the system unitsare US

survey feet:
1. Keyin=20

2. Do one of the following:

—  Press[tts ]. Then select Meters (m) and press ey -

—  Press(m).
3.  Keyin+10and press e

The value 75.617 USft isinserted in the field.
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TSC1 Controller Settings

To review the Trimble Survey Controller software settings at any time,
select Configuration/ Controller from the main menu. The Controller
Settings menu appears.

Time/Date

The Time/date screen displays the time and date settings for the
Trimble Survey Controller software. Useiit to set the following:

Timeout — after this fixed period of inactivity, the TSC1 data
collector turnsitself off.

Thefixed interval after which the Trimble Survey Controller
software automatically records the current time (set the
Timestamp field to the required interval between records) in the
current job.

Your offset from UTC — so that you can display local time.
When the TSC1 is not connected to a GPS receiver, edit the
Local time and Local time offset fields. Whenthe TSC1 is
connected to areceiver but no survey isrunning, you can only
edit the Local time offset field.

You can enter positive and negative valuesin the Local time
offset field.

Formats in which time and date are displayed.

The GPS time display. Set thisto Date/time if you want to
display the GPS time (in the QC records for example) asalocal
date and time instead of GPS weeks and seconds. The values
are always stored as GPS weeks and seconds—this setting only
configures the display.

Every time the TSC1 data collector is connected to a GPS receiver, the
UTC time is automatically updated.
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Language

The Language screen contains alist of the language files uploaded
into the Trimble Survey Controller. From the list, select alanguage.

If an online Help file in another language is present, the Trimble
Survey Controller software automatically uses that file when you
select the corresponding language in the Language screen. If not, the
online Helpisin English.

For information about transferring files, see Chapter 9, Data Transfer.

Hardware

The Hardware screen displays information about the Trimble Survey
Controller hardware. See Figure 3.9.

Hardware

Confrast level: S0 %
Backlight enabled: ENe
Beeper wolume; ELowe
Lowr voltage charging enablsd: EHo
Futomatic confrast adjustment:  (F:No
Internal battery (being usedk: 100%
Main memory free space: B52kh
PC eard fres space: SES2kb
Yersion: T.50

|

Upgmads |ﬂg|1'un||

Figure 3.9 Hardware screen

To turn the screen backlight on, set the Backlight enabled field to Yes.
Thisfield resets to No every time the TSC1 data collector is turned
off.

Set the Beeper volume field to Off, Low, or High.

For the Trimble Survey Controller software to automatically adjust the
screen contrast, set the Automatic contrast adjustment field to Yes.
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To charge the internal battery off alow-voltage (lessthan 15V)
external power source, set the Low voltage charging enabled field to
Yes. Then see Using a Low Voltage Power Supply, page 28.

Table 3.8 shows the options in the Internal battery field.

Table 3.8 Internal battery options
Option Description
Internal battery (being used) TSC1 data collector is using the internal
battery

Internal battery (not being used) TSC1 is using an external power source

Internal battery (charging) TSC1 is using an external power source
and being recharged from that source

The Memory freefield appearsif no PCMCIA (PC) card isinserted. It
shows the free space in the main memory. If a PC card isinserted, the
Main memory free space and the PC card free space fields appear.

The Version and Build number fields provide information about the
version of the software that is running.

The Serial number field displays the serial number of the TSC1 data
collector.

Press [oetions ] to display the Installed application options screen. This
screen shows what software options you can install in the TSC1, and
shows if they are enabled. It al'so shows the software support expiry
date.

Press to put the Trimble Survey Controller software into
Upgrade mode. For more information, see Upgrading the Trimble
Survey Controller Software, page 32.
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Reviewing the Database
From the main menu select Files/ Review current job.

Records are stored in chronological order. When you first access the
database, the last page is displayed first.

To move around the database, use one of the following:
. and softkeys
e arrow keys
»  second function keys ()0, (f) 0, () @, and () &
To search for a particular item:
1. Press[searh], and select an option:
—  Current record type
— Point by name—enter the point name to search for
—  Point by code—enter the code to search for
—  Point by class—enter the class to search for
2. To start the search, press [Searcht] Or [Searchi];

- causes the Trimble Survey Controller software to
search up the database from the current position.

- causes it to search downwards.

For more information about arecord, highlight the record and press
k- The and softkeys show the next record and the
previous record respectively. Press (&) to return to the database
listing.

Note — If point coordinates appear as‘?' see Coordinate View Setting,
page 58.

It is possible to edit certain records, for example Code and Antenna.
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Note — When you change an antenna height record in the database,
the coordinates of some offset points (those stored as coordinates) are
not updated.

Also, the change in antenna height does not affect any postprocessed
points that will be processed using the Trimble Geomatics Office™,
Trimble Survey Office™ or GPSurvey™ software. Verify the antenna
height information when you transfer the data to the office computer.
Do the same if you download postprocessed points directly from the
receiver to the office software.

You can store a hote at any position in the database. To do this:
1. Highlight arecord.
2. Press{ et ], The Note screen appears.

3. Enter the note and press ). The note is stored immediately
before the record you highlighted in step 1.

The Note screen remains open until you press K.
Alternatively, press when there is no text on the screen.

For details of the road information that is stored in ajob, see
Chapter 18, Roading.

Coordinate View Setting

The setting in the Coordinate view field (WGS-84, Local, Grid, or HA
VA SD, for example) determines what values are visible in the point
record. It is possible to change the coordinate view setting for the job
or just when viewing a point.

To change the coordinate view setting for the job see System Units,
page 101.
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To change the Coordinate view setting for a point that you want to

view:
1.

When reviewing the database, highlight the point record and
press &)

Press [oetions | and set the Coordinate view field as required.
The options are listed in Table 6.2 on page 101.

If the coordinate value for apointis‘?, the following situations may
have occurred:

The point may be stored as a GPS point but with the Coordinate
view fidld set to Local or Grid and a datum transformation and
proj ection not defined. Change the Coordinate view setting to
WGS-84, define a datum transformation and/or projection, or
calibrate the job.

The point may be stored as a polar vector from a point which
has been deleted. Undelete the point.

In a 2D survey, aprojection may have been defined with the
Default elevation at null. Set the default elevation to
approximate the elevation of the site.

Deleting and Undeleting Points, Lines, or Curves

To delete apoint, line, or curve in the Trimble Survey Controller
software database:

1.
2.
3.

From the main menu select Files/ Review current job.
Highlight the point/line/curve to be deleted and press £s)-
Press [Dekete |,

For points, the Search class changes to Deleted (normal),
Deleted (control), Deleted (staked), Deleted (backsight), or
Deleted (check), depending on the original search classification.

Press £ -
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The Trimble Survey Controller software records a note after the
original point/line/curve record, showing the time it was
deleted.

Note — When you del ete a point/line/curve, the point symbol changes.
For a topo point, for example, the iz symbol replacesthe : symbol.

Note — When you delete a Face 1 or Face 2 observation that
contributes to a matched pair record, the matched pair record is also
deleted. The same applies to mean turned angle records.

To undelete a point, line, or curve in the Trimble Survey Controller
software database:

1. From the main menu select Files/ Review current job.
2. Highlight the point/line/curve to be undeleted and press £
3. Press [Undelete],

Deleted points

A deleted point, line, or curve is not used in calculations, but it is still
in the database. Deleting points, lines, or curves does not make a job
file smaller.

When you download afile that contains deleted points, the deleted
points are not transferred to the office software. If you download afile
using Data Transfer, GPLoad™ or TRIMMAP™ software, however,
the deleted points are recorded in the Data Collector (.dc) file. They
have a classification of Deleted.

Some points, such as continuous offset points and some intersection
and offset points, are stored as vectors from a source point. If you
delete a source point, any point stored as a vector from that point has
null (?) coordinates when you review the database point record.

Tip — To see how a point is stored, select Files / Review current job. Then
highlight the point, press e, and view the Stored as field. For more
information, see Table 15.2 on page 375.
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Responding to Messages

If the Trimble Survey Controller software cannot operate normally, it
displays an error message or awarning at the top of the screen, or a
flashing message in the status line.

For alist of Trimble Survey Controller software messages, see
Appendix G, Messages, at the back of Volume 2.

Warnings and Error Messages

You can usually continue working after acknowledging awarning, but
you have to correct an error before normal operations can be resumed:

»  To acknowledge awarning, press \&] or [0k,

»  To continue after an error message, press K& or and
correct the mistake.

Status Line Messages

A status line message is generally displayed when the Trimble Survey
Controller software cannot start or continue with its present function
for some reason. For example, a message appearsif thereisno radio
link or if the battery islow.

A status line message generally remains on the screen until you (or the
Trimble Survey Controller software) resolve the situation.
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Auto-Connecting to an Instrument

Assoon asyou turn on the TSC1 data collector, it tries to auto-connect
to any device that it could be connected to. It first tries to connect to
the device specified in the last Survey Style used. If thisis
unsuccessful, it uses the information contained in all available Survey
Styles to determine what instrument it may be connected to. Working
through thelist, it checks its top and bottom ports for each instrument
specified in the Survey Styles. The more Survey Stylesthere are
stored, the longer this auto-connect process takes.

Note — If many Survey Syles are defined, the auto-connect process
may fail. When you start a survey, however, the Trimble Survey
Controller software will connect to the device specified in the Survey
Syle.

When connection is achieved, the appropriate icon appearsin the
statusline. Table 3.3 on page 42 lists the icons that can appear.

Note — If the TSC1 data collector is plugged into a GPS Total Sation
4800 or 4700 receiver, a 4600LS receiver, or a Trimble conventional
instrument and then turned on, the Trimble Survey Controller software
automatically turns on that receiver or instrument.
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Introduction

Before taking the equipment into the field, there are a number of
things to consider.

Coordinate Systems

GPS measurements are referenced to the 1984 World Geodetic System
reference ellipsoid, known as WGS-84. For most survey tasks,
however, results in terms of WGS-84 have little value.

It is best to display and store resultsin terms of alocal coordinate
system. Before starting a survey, choose a coordinate system.
Depending on the requirements of the survey, you can choose to give
the results in the national coordinate system, alocal coordinate grid
system, or aslocal geodetic coordinates.

When you have chosen a coordinate system, search your survey
archives for any horizontal and vertical control pointsin that
coordinate system that are in the area to be surveyed. You can use
these to calibrate a GPS survey. For more information, see Chapter 5,
Coordinate Systems.

Field Reconnaissance

Visit the region to be surveyed before starting the observations.
Record the location (azimuth and elevation) of any objects that may
obstruct the path of the GPS satellite signals to the pointsto be
measured. Be aware of objects that may reflect or distort the GPS
signas, an effect known as ‘ multipath’.

Identify a suitable location for the base station. This should be a
position that is free of multipath and that has a clear and uninterrupted
view of the sky. Accurate WGS-84 coordinates should be avail able for
the base station mark (see Base Station Coordinates, page 280).
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For all surveys, make sure the longest baseline does not exceed the
limit defined by the survey technique you are using. For rea-time
surveys, make sure all marks are within range of the baseradio. If they
are not, decide where to place radio repeatersto gain full site
coverage. Alternatively, use a sequence of multiple locations for the
base station or postprocessed infill survey techniques to survey in
areas where the radio does not provide coverage.

Choosing a GPS Survey Type

The Trimble Survey Controller software offers you a choice of
kinematic, differential, or FastStatic survey techniques (see page 7). It
lets you choose any one of nine different survey types based on these
three techniques.

Before starting a GPS survey, decide which survey typeis best suited
to the project:

*  What level of precision is required?

For centimeter-level precision, use kinematic or FastStatic
techniques. If submeter precision is sufficient, differential
methods are satisfactory.

* Do you require real-time results?

For real-time results, use aradio system and select the
appropriate real-time technigue (kinematic or differential,
depending on the precision required). Stakeout and
centimeter-level navigation are two activities that require
real-time solutions.

e Do you needto log raw data?

With the postprocessing techniques (FastStatic, PP kinematic,
PP infill, and PP differential), raw data must be logged at the
base and at the rover for the duration of the survey.
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To continue the real-time survey by using postprocessed techniques
during periods of radio failure, usethe RTK & infill or RT differential
& infill survey types. These survey types log data at the base for the
duration of the survey. Datais only logged at the rover when infill is
started.

Note — If your receiver supports the use of signals from the Wide Area
Augmentation System (WAAS), you can use these signalsto provide
differentially-corrected positions in a real-time survey when the radio
link is down.

For ‘pure’ real-time methods (RTK and RT differential) it is not
generally necessary to store raw data. However, some contracts may
include a quality control clause that stipulates that raw data be
collected for the entire survey period. If thisisthe case, create a new
Survey Style: set the survey typeto RTK & data logging or to RT
differential & data logging, depending on the precision required.

Raw data must be collected simultaneously at both the base and rover.
It is necessary to consider the memory capacity of both the base and
the rover receivers:

*  Trimble’'s4600L S receivers, GPS Total Station 4800 receivers,
and GPS Total Station 4700 receivers all have built-in memory.
You only need one TSC1 data collector.

»  Tocollect raw data using Trimble's Site Surveyor 4400
receivers, you need two TSCL1 data collectors—one at the rover
and one at the base.

e Itispossibleto buy a Trimble Series 4000 receiver with or
without memory. What you use determines how many TSC1s
are needed.
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Consider these points, then use the flow chart in Figure 4.1 to select an
appropriate survey type.

‘Real-time solutions? |
No

Yes

!4'

\i

Yes

r——| All the time?,—
Yes No
(When radio is down)

N Log raw data?
0

You need a radio

You need data storage capacity
and processing software

y

‘Centimeter-level? ‘

‘ Centimeter-level?|

‘ Centimeter-level?‘

| Centimeter-level?|

Yes

No Yes No Yes No Yes No
i ] i Y
| RT differential | | [RT diff & data logging | RT diff & infill | | PP differential |
| RT kinematic | [RTK & data logging] [ RTK & infil_|

PP kinematic
or FastStatic

Figure 4.1 Choosing an appropriate survey type
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Planning Field Observations

Planning isimportant to a successful survey.

Before conducting any field work, plan afield method that lets you
comfortably achieve the goals of the survey. Consider how
observations should be processed, and how results will be combined.

Start the base receiver before the rover receiver. If different field
parties set up the base and rover receivers, the rover party must be
satisfied that the base has been started before they start to measure,
because:

» theradio corrections needed during a real-time survey are not
available until the base is started

»  for postprocessed surveys, the base and rover receivers must
store data simultaneously

Schedul e the day’s work before leaving the office, and have the base
and rover parties communicate using walkie-talkie radios or mobile
phones.

Satellite Availability

To survey using GPS, the base and rover receivers must track a
minimum of four common satellites. For On-The-Fly (OTF)
initializations, five common satellites are required.

Plan the survey using a product such as Trimble's QuickPlan™
software. Specify the approximate | atitude and longitude of the project
site, the proposed survey date and time, the time zone, the elevation
mask, and the location of any obstructions that will reduce the view of
the satellites.

Obtain arecent satellite Ephemerisfile and place it in the appropriate
software directory. If using QuickPlan, overwrite the Current.eph file
in the ... Trimble Geomatics Office\Projects folder with the more
recent Ephemerisfile.
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& Warning — If you copy raw GPS data files from a receiver to the Trimble
Survey Controller software, you cannot use the Ephemeris file in
QuickPlan.

You can generate a graph that indicates the number of available
satellites and PDOP information. Use this information to determine
the best time to perform the survey. Trimble recommends that you
conduct surveys during periods when the PDOP is | ess than 6.

Figure 4.2 shows a sample graph generated by Trimble's QuickPlan
software. It shows satellite availability and PDOP values throughout
the day.

Humber 5%s and PO

1200 2000
Three: Majer tick marks =4 Hours, (Sampheg 2 Mawtes)

Figure 4.2 Graph showing satellite availability and PDOP values
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m Choosing a coordinate system for a GPS survey
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Introduction

Before starting a GPS survey, decide which coordinate system to use.
This chapter discusses some things to consider when making this
decision.

50/— Tip — For information about the GPS coordinate system, WGS-84, see
= page 64.

If you intend to combine conventional observations with GPS
measurements, read the whole of this chapter. To make only
conventional observations see Choosing a Coordinate System for a
Conventional Survey, page 85.

Local Coordinate Systems

A local coordinate system simply transforms measurements from a
curved surface (the earth) onto aflat surface (amap or plan). Four
important elements constitute aloca coordinate system:

* Loca datum

»  Datum transformation

*  Map projection

e Cadlibration (Horizontal and Vertical adjustments)

When you survey using GPS, consider each of these.

Local Datum

Because an exact model of the earth’s surface cannot be created
mathematically, localized ellipsoids (mathematical surfaces) have
been derived to best represent specific areas. These ellipsoids are
sometimes referred to as local datums. NAD83, GRS80, and AGD66
are examples of local datums.
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Datum Transformation

GPS is based on the WGS-84 ellipsoid. The WGS-84 €llipsoid has
been sized and positioned to best represent the entire earth.

To survey in alocal coordinate system, the WGS-84 GPS positions
must first be transformed onto the local ellipsoid using adatum
transformation. Four types of datum transformation are commonly
used:

*  Notransformation
e Three-parameter

e Seven-parameter

e Datum grid

A three-parameter datum transformation assumes that the rotational
axis of thelocal datum is parallel with the rotational axis of WGS-84.
The three-parameter transformation involves three simple translations
in X, Y, and Z. The three-parameter transformation that the Trimble
Survey Controller software uses is a Molodensky transformation, so
there may also be a change in ellipsoid radius and flattening.

Note — Positions on a local datum are commonly called ‘local
geodetic coordinates’. The Trimble Survey Controller software
abbreviates thisto ‘Local’.

A seven-parameter datum transformation is the most complex
transformation. It applies tranglations and rotationsin X, Y, and Z as
well as ascale factor.

A datum grid transformation uses a gridded data set of standard datum
shifts. By interpolation, it provides an estimated value for a datum
transformation at any point on that grid. The accuracy of adatum grid
depends on the accuracy of the gridded data set it uses. For more
information, see Using a Datum Grid File, page 79.
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Map Projection

L ocal geodetic coordinates are transformed into local grid coordinates
using a map projection (a mathematical model). Transverse Mercator,
and Lambert are examples of common map projections.

Note — Positions on a map projection are commonly called ‘local grid
coordinates’. The Trimble Survey Controller software abbreviates this
to ‘Grid'.

Horizontal and Vertical Adjustments

If published datum transformation parameters are used, slight
discrepancies can exist between local control and GPS-derived
coordinates. These discrepancies can be reduced using minor
adjustments. The Trimble Survey Controller software calculates these
adjustments when you use the Ste calibration function. They are
called horizontal and vertical adjustments.

Calibration

Cadlibration is the process of adjusting projected (grid) coordinates to
fit the loca control.

Key in acalibration, or let the Trimble Survey Controller software
caculateit.

You should calculate and apply a calibration before:
e staking out points
e computing offset or intersection points

The rest of this section describes how to perform a calibration using
the Trimble Survey Controller software. To key in a calibration see
Creating a Job, page 88.
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Calibration Calculations

Use the Trimble Survey Controller software system to perform a
calibration in one of two ways. Each method resultsin the
computation of different components, but the overall result isthe same
if enough reliable control points (coordinatesin your local system) are
used. The two methods are:

e If you use published datum transformation parameters and map
projection details when creating a job, and if you provide
enough control points, the Trimble Survey Controller software
performs a calibration that computes horizontal and vertical
adjustments. Horizontal control points allow scale error
anomaliesin the map projection to be removed. Vertical control
allowslocal ellipsoid heights to be transformed into useful
orthometric heights.

\Q} Tip — Always use published parameters if they exist.

e If you do not know the map projection and datum
transformation parameters when creating the job and defining
the local coordinate system, specify No projection/no datum.

Then specify whether Grid or Ground coordinates are required
after asite calibration. When ground coordinates are required,
you must specify the Reference elevation. In this case, the
Trimble Survey Controller software performs a calibration that
calculates a Transverse Mercator projection and a Molodensky
three-parameter datum transformation using the supplied
control points. The reference elevation is used to compute a
scal e factor for the projection so that ground coordinates are
computed at that elevation.

For information about the formulas used by the Trimble Survey
Controller software to calculate a calibration, see Appendix C,
Calculations and Search Rules.
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Table 5.1 shows the output of a calibration when various data is
supplied.

Table 5.1 Calibration output

Projection Datum Calibration output

transformation
Yes Yes Horizontal and vertical adjustment
Yes No Datum transformation, horizontal and

vertical adjustment

No Yes Transverse Mercator projection,
horizontal and vertical adjustment

No No Transverse Mercator projection, zero
datum transformation, horizontal and
vertical adjustment

Local Control for Calibration

Trimble recommends that you observe and use a minimum of four
local control points for the calibration calculation.

For best results, local control points should be evenly distributed over
the job area as well as extending beyond the perimeter of the site
(assuming that the control isfree of errors).

—\Q/— Tip — Apply the same rule of thumb as you would when placing control for
= photogrammetric jobs. Make sure that the local control points are evenly
distributed to the extent of the job area.

Why Calibrations Are Needed

If you calibrate a project and then survey in real time, the Trimble
Survey Controller software gives real-time solutions in terms of the
local coordinate system and control points.
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Operations That Require Calibration

/N

Warning — Perform a calibration at any time, but always complete the
calibration before staking out any points, or computing offset or
intersection points.

If no datum and no projection are defined, you can only stake out lines
and points that have WGS-84 coordinates. Displayed bearings and
distances are in terms of WGS-84.

Specify a projection before staking out curves, roads, and DTMs and
when computing intersections and offsets. The Trimble Survey
Controller software does not assume that WGS-84 is the local
ellipsoid, so you must aso define a datum.

Without a datum transformation, you can only start areal-time base
survey with aWGS-84 point.

For information on how to perform a calibration, see Chapter 13,
Calibration.

Figure 5.1 shows the order of calculations performed when a
calibration is calculated.
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Input GPS Measurements

Output grid coordinates (N' E' E)

WGS-84 LLH

User-supplied
Datum transformation

Local ellipsoid
L'L'H

User-supplied

Map projection
Unadjusted grid

NEH

User-supplied
Control (N E)control
Calculate

Horizontal adjustment
(N E)control and N E

Adjusted grid
N'E'H'

User-supplied
Control (h)control

YES

Geoid Model?2

Calculate
Vertical adjustment
(h)control and H'

User-supplied
Geoid model

| hgeoid

Calculate
Vertical adjustment
(h)control and hgeoid

Figure 5.1

Calibration calculation process
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Copying Calibrations

You can copy acalibration from aprevious job if the new jobis
completely encompassed by that initial calibration. If a portion of the
new job lies outside the initial project area, introduce additional
control to cover the unknown area. Survey these new points and
compute a new calibration. Use this as the calibration for the job.

Using a Datum Grid File

A datum grid transformation uses interpolative methods to estimate
the value of the datum transformation at any point in the area covered
by the datum grid files. Two gridded datum files are required for this
interpolation—a | atitude datum grid file and alongitude datum grid
file. When you export a datum grid using the Trimble Geomatics
Office or Trimble Survey Office software, the two datum grid files
associated with the current project are combined into asingle file for
use in the Trimble Survey Controller software.

Note — A datum grid transformation is only used to calculate the
horizontal datum shift. For a vertical adjustment, specify an inclined
plane or a geoid model.

Uploading a Datum Grid File

The Trimble Survey Controller software usesa Combined Datum Grid
(.cdg) file. Thisfileis created in the Trimble Geomatics Office or
Trimble Survey Office software. For more information, refer to the
section on exporting projectsin the office software documentation.

To upload a.cdg fileto a PCMCIA card or to the TSC1 data collector,
use Trimble's Data Transfer or GPLoad™ software. For more
information on transferring files, see Data Transfer Between the TSC1
and the Office Computer, page 156.
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Selecting a Datum Grid File When Creating a Job

When you create ajob, the Trimble Survey Controller software
prompts you to define a coordinate system.

Note — The U.S Sate Plane 1927 and the U.S. Sate Plane 1983
coordinate systemsin the Trimble Survey Controller software use
three-parameter transformations.

To select adatum grid file when creating ajob, do one of the
following:

e Select acoordinate system from the library provided in the
Trimble Survey Controller software. Set the Use datum grid
field to Yes. In the Datum grid field, select the file that you
want to use.

»  Key inthe coordinate system parameters. Select Datum
transformation and set the Type field to Datum grid. In the
Datum grid field, select the file that you want to use.

Selecting a Datum Grid File for the Current Job

First upload a datum grid file to the TSC1 data collector (see page 79)
then select it.

To select the datum grid file for use in the current job:

1.  From the main menu select Configuration / Job / Coordinate
system.

2. Do one of thefollowing:

— If the Key in parameters screen appears, select Datum
transformation.

—  If the Select coordinate system screen appears, press ey |,
From the Key in parameters screen, select Datum
transformation.

The Datum transfor mation screen appears.

3. Inthe Typefield, choose Datum grid.
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4. Inthe Datumgrid field, choose the name of the datum grid file.

The semi-major axis and flattening values for the selected
datum grid file are displayed. These details overwrite any
aready provided by a specified projection.

Using a Geoid Model

The geoid is a surface of constant gravitational potential that
approximates mean sealevel. A geoid model or Geoid Grid file (a.ggf
file) isatable of geoid-ellipsoid separations that is used with the GPS
ellipsoid height observations to provide an estimate of elevation.

The geoid-ellipsoid separation value (N) is obtained from the geoid
model and is subtracted from the ellipsoid height (H) for a particular
point. The elevation (h) of the point above mean sea level (the geoid)
istheresult. Thisisillustrated in Figure 5.2.

\
H h Ground

- - = = = - —

Ellipsoid

Figure 5.2 Geoid — ellipsoid separation

Note — For correct results, the ellipsoid height (H) must be based on
the WGS-84 llipsoid.

When you select Geoid model as the vertical adjustment type, the
Trimble Survey Controller software takes the geoid-ellipsoid
separations from the geoid file chosen, and uses them to display
elevations on the screen.
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The benefit of this function is that you can display elevations (which
are only as accurate as the geoid model) without having to calibrate on
elevation benchmarks. Thisis useful when local control or
benchmarks are not available, asit makesit possible to work ‘on the
ground’ rather than on the ellipsoid.

Note — Elevations derived from a geoid model are only as accurate as
the geoid model and ellipsoid height used to determine them.

For more information, see Geoid Model, page 197.

Note —If using a geoid model in a Trimble Geomatics Office project or
a Trimble Survey Office project, be sure to upload that geoid file (or
the relevant part of it) when uploading the job into the TSC1 data
collector.

Uploading a Geoid File

A folder containing geoid model filesis supplied as part of the
Trimble Geomatics Office or Trimble Survey Office software. You can
copy awholefile (approximately 8 MB) to a PC card and useit in the
TSC1 data collector. Alternatively, Trimble recommends that you
create a subgrid of the geoid file when you use the office software to
upload it to the TSC1 data collector. Thisgivesasmaller filefor usein
your local area. (A 20 KB geoid file, for example, can cover an area of
approximately 100 km by 100 km.) For instructions on subgridding a
geoid file, refer to the office software documentation.

To upload a geoid file to the TSC1 data collector use the Trimble
Geomatics Office, Trimble Survey Office, GPSurvey™, or
TRIMMAP™ software.

Note — If the geoid file that you upload has the same name as a geoid
file already in the TSC1 data collector, the uploaded file overwrites
the existing file.

For more information about transferring files from the office
computer, see Data Transfer Between the TSC1 and the Office
Computer, page 156.
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Selecting a Geoid File When Creating a Job

When creating a job, you are prompted to define a coordinate system.
Do one of the following:

Select a coordinate system from the library provided in the
Trimble Survey Controller software. Set the Use geoid model
field to Yes. In the Geoid model field, select the file to be used.

Key in the coordinate system parameters. Select Vertical
adjustment and set the Type field to Geoid modd or
Geoid/Inclined plane as required. (Select Geoid/Inclined plane
if you intend to key in the inclined plane adjustment
parameters.) For more information, see Geoid Model, page 197.

Selecting a Geoid File for the Current Job

When you upload ageoid file into the TSC1 data collector, select it for
use in the current job. To do this:

1.

From the main menu select Configuration / Job / Coordinate
system.

Do one of the following:

— IftheKeyin parametersscreenisdisplayed, select Vertical
adjustment and set the Type field to Geoid model or
Geoid/Inclined plane as required. (Select Geoid/Inclined
planeif you intend to key in theinclined plane adjustment
parameters.)

—  If the Select coordinate system screen is displayed, set the
Use geoid model field to Yes. In the Geoid model field,
select thefile to be used.
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Choosing a Coordinate System for a GPS Survey

When you create a new job, the Trimble Survey Controller software
prompts you to define what coordinate system you are using. The
Select coordinate system menu appears. Select a system from the
library, key in the parameters, select Scale factor only, copy a system
from another job, or select no projection and no datum transformation.
For more information, see Creating a Job, page 88.

The most rigorous coordinate system consists of four parts:
e Datum transformation
Map projection
e Horizonta adjustment
e Vertica adjustment

Note — To conduct a real-time survey in terms of local grid
coordinates, define the datum transfor mation and map projection
before starting the survey.

50/— Tip — In the Coordinate view field, select Local to display local geodetic
= coordinates. Select Grid to display local grid coordinates.

When WGS-84 coordinates are transformed onto the local ellipsoid
using adatum transformation, local geodetic coordinates result. Local
geodetic coordinates are transformed into local grid coordinates using
the map projection. The result is Northing and Easting coordinates on
theloca grid. If ahorizontal adjustment is defined, it is applied next,
followed by the vertical adjustment.
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Choosing a Coordinate System for a Conventional

Survey

O

When surveying using conventional equipment, it isimportant to
choose a suitable coordinate system.

If ajob isto combine GPS measurements with conventional
observations, for example, choose a coordinate system that lets you
view GPS observations as grid points. This means that you must
define aprojection and a datum transformation. For more information,
see Creating a Job, page 88.

Note — It is possible to complete the field work for a combined survey
without defining a projection and a datum transformation, but you will
not be able to view the GPS observations as grid coordinates.

If you want to combine GPS measurements with two-dimensional
conventional observations, specify a default elevation for the job. For
more information, see Default Elevation, page 109.

If ajobisto contain conventiona observations only, select one of the
following when you create the job:

» A typical coordinate system and zone that provide mapping
plane coordinates. For example, State Plane coordinates.

»  Scalefactor only.

In a conventional survey, measurements are made at ground
level. To compute coordinates for these measurements,
observations are reduced to grid level. The specified scale
factor is applied to measured distances to reduce them from
ground to grid.

The Scale factor only option is useful for areas that use alocal
scale factor to reduce distances to grid.

Tip — If you are not sure what coordinate system to use, select the Scale
factor only projection and enter a scale factor of 1.000.
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Introduction

Before starting a survey, select or create ajob. All subsequent settings
and data are stored in this job.

Note — In the Trimble Survey Controller software, GPS and
conventional data can be combined in a single job.

You can change certain settings (such as the units and distance
display) at any time. Trimble recommends that you set these before
creating ajab, as this reduces the number of records in the job
database. For more information, see System Settings and Corrections,
page 103.

Job Management

You can create, open, copy, delete, and close jobs in the Trimble
Survey Controller software database. The current job nameis
displayed at the top of the main menu.

Note—If ajob isstored on a PCMCIA (PC) card, always close thejob
before removing the PC card from the TSC1 data collector.

To perform most job operations, select Files from the main menu.
Then select Job management.

Creating a Job

To create ajob:
1. Press[ew ] and enter the job name. Press ) to accept the job
name.

2. Torecord data on a PC card, change the File location field to
PC card. Thisfield only appears if aPC card is inserted.

3. Press 4] again to create and open the job.
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4. The Select coordinate system menu appears. Do one of the
following:

Select a system from the list provided by the Trimble
Survey Controller software.

To do this, choose Select from library. Select a coordinate
system from the list, then select a zone for the area.

To use ageoid file from the database, set the Use geoid
model field to Yes and set the Geoid model field to the
geoid file name. For more information, see Using a Geoid
Model, page 81.

Key in the projection and datum transformation parameters
for the site.

To do this, select Key in parameters/ Projection. Enter the
details for the site. Select Datum transformation and enter
the details.

In the Datum transformation screen, the Scale field
displays a parts per million (ppm) value.

Note — When keying in the coordinate system parameters,
define the local dlipsoid in either the Projection screen or
the Datum transformation screen. If the values change in
one of these screens, the Trimble Survey Controller
software automatically changes themin the other.

The source ellipsoid is always WGS-84. The parametersdo
not appear here and there is no need to edit them.

Select Scalefactor only and enter avaluein the Scalefield.
All ground distances will be scaled by this value.

Copy acoordinate system from another job in the database.

To do this, select Copy from other job. Select the job name
that you want to copy from.

Select No projection/no datum.
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Set the Coordinates field to Ground and enter a value (average
site elevation) in the Reference elevation field to use ground
coordinates after a site calibration. Alternatively, set the
Coordinate field to Grid.

Set the Use geoid model field to Yes and select ageoid model to
calculate a Geoid/Inclined plane vertical adjustment after asite
calibration.

If asurvey isto contain conventional observations only, select
Scale factor only. If conventional observations are to be
combined with GPS measurements, choose a coordinate system
now. For more information, see Choosing a Coordinate System
for a Conventional Survey, page 85.

Note — If you are not sure of the coordinate system, select No
projection/no datum. Set the Coordinates field to Ground and
enter the average site elevation in the Reference elevation field.
Define the values later in the job and all pointswill be updated.
(To do this, select Configuration / Job / Coordinate system.
Press or and enter the parameters or select a
coordinate system.)

If no datum transformation and no projection are defined, any
points measured using GPS are displayed only as WGS-84
coordinates. Any points measured using a conventional
instrument are displayed with null (?) coordinates.

& Warning — If using GPS, define the coordinate system and/or calibration
for the job before computing offsets and/or intersection points, or staking
out points.

If you later change the coordinate system or calibration, any of the above
points already computed, measured, or staked out will not be in terms of
the new coordinate system. They will be inconsistent with points
computed or staked out after the change.

5.

Press[—®& ] or to create the job.
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Opening a Job
To open ajob, highlight the name of the required job and press ).

Copying a Job
To copy ajob:
1. Highlight the name of the job to be copied and press [Coy 1.

2. Enter aname for the new job in the To name field and press
el

The complete job is copied.

50/— Tip — Use this function to rename a file.

Deleting a Job
To delete ajob:
1. Makesurethejobis closed.
2. Highlight the name of the job to be deleted and press [ ekte |,

The Trimble Survey Controller software warnsyou if the job
has not yet been transferred to an office computer.

3. Press[¥s_]to continue the deletion process, or to keep the
job and download it later.

If you pressT¥%s ] to confirm the deletion, al raw files
associated with the job are also del eted.

If you make a mistake when deleting a job, undo the deletion. See
Undeleting a Job.
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Undeleting a Job

To see alist of recently deleted files, press [Undekte],

To undelete afile, highlight the name of the job to be undeleted and
press &ie).
A deleted file remains on the Undel ete list as long as there is memory

space. When the TSC1 memory startsto get full, the oldest deleted file
is purged from memory.

Copying Data Between Jobs

Use this option to copy data between jobs. You can copy the following

data:

Calibration

All control points

Calibration and control points
Roads

Points

To copy data from another job:

1.
2.

From the main menu select Files/ Copy data between jobs.

Highlight the Job to copy from field and press . Select the
name of the job that contains the data you want to copy and

Press ¢£e).
Highlight the Job to copy to field and press . Select the name
of the job that you want to copy the datainto and press .J-

In the Copy field, select the appropriate option according to the
data that you want to copy.

Set the Copy duplicate pointsfield to Yes if you want to copy a
point—even if it already existsin the job you are copying to.
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If you set the Copy duplicate pointsfield to Yes, the Overwrite
field appears. Set it to Yesif you want the duplicate points you
copy to overwrite (delete) the pointsin the job you are copying
to.

6. Press[ox ],
When copying points, the message:
Calibration differs from current job. Copy calibration also?

appears if the two jobs have different calibrations. Press
or as appropriate. If you press the calibration isalso
copied.

If duplicate points were copied, a warning message appears and
shows how many duplicates were copied.

Closing a Job

To close the current job press( tese |, Then delete or copy the job as
required.

If the job is stored on the PC card, close the job before removing the
PC card from the TSC1 data collector.

Reviewing the Job Database

To review the database for the current job, see Reviewing the
Database, page 57.

Trimble Survey Controller Reference Manual Volume 1 93



6

Job Operations

94

Status of Current Job

From the main menu select Files/ Satus of current job. A screen
appears, showing details of the job status. See Figure 6.1.

Status of current job -
Hame] Resection

Job space: 24kb
Logging time available: ThdZm
GPS file space: Tkb
Dovynloaded: No
System: New Zealand LC
Zone: Mt Pleasant
Calibrated: No
Vertical adjustment: No adjustment
Coordinate vievy: Grid

. &7 J (A=0.023m V=0.031m
E %ﬁmun RTK=Fixed RMS=35

Figure 6.1 Status of Current Job screen

If aPC card isinserted, an extrafield called File location appears. It
shows where the file is stored—on the PC card or in main memory.

The Job space field shows the memory taken up by data such asjob
records, RTK points, and coordinate system details. It does not include
the memory used by the raw GPSfiles.

The Logging time available field appears when the current survey is
logging data. It shows how much memory isleft in the receiver or
TSC1if logging continues at the current logging interval and with the
current number of satellites.

The GPSfile space field shows the memory taken up by the raw GPS
fileswhen GPS data is logged to the TSC1 data collector for
postprocessing.

The Downloaded field shows whether or not the job has been
downloaded.

The Projection field (or System or Zone field, depending on the
options set) shows the coordinate system for the current job.

The Calibrated field shows whether or not the job has been calibrated.
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The Vertical adjustment field shows the type of adjustment used for
the current job.

The Coordinate view and Distances fields show the settings for the
current job.

Presseesties| to see a list of the files containing the raw GPS data used
for postprocessing. A new fileis created each time you start a
datalogging or infill survey.

Map of Current Job

The Map of current job screen is agraphical representation of al grid
pointsin the job database. To display it, select Files/ Map of current
job. A screen similar to Figure 6.2 appears.

— 7

&
i

1E.0m

0+020.0rn

— o
Tli] %&g PDIIIIP=1.?r

4400 &='Mo survey
[ In ][ Out ]_Filter ][ Zoom» | Options]

Figure 6.2 Map of Current Job screen

Different symbolsidentify different point types. The current position
of the GPS antenna is shown as a vertical/horizontal cross (+).

Note — Only grid coordinates are displayed. If you have not defined a
projection, only points stored as grid coordinates appear.

Note — If the Grid coords field in the Cogo settings screen is set to
Increase South-West or Increase South-East, this screen is rotated by
180° N on the north arrow denotes Grid 0°.

Trimble Survey Controller Reference Manual Volume 1 95



6

Job Operations

96

Use the softkeys as described in Table 6.1.

Table 6.1

Softkeys in Map of Current Job screen

Softkey

Function

Zooms in

Zooms out

Al

Shows a legend for the point symbols and lets you choose
which points are displayed.

Place a check mark against the points you want displayed.

Displays a list of more advanced zooming features.
Choose from the following:

» Here — zooms to current position of GPS antenna (this
option only appears when the TSC1 data collector is
connected to a GPS receiver)

» Extents — shows all points on the screen
» Select — displays a zoom window that you can move
» Pan —displays crosshairs that you can move

» To point — displays the Zoom to point screen so enter a
point name and scale value

Changes the labels that are displayed next to the points. (The
names of continuous points are not displayed.) Choose from
Name, Code, or None.

You can also choose whether to display the point symbols
and coded features for each point. If Display coded features is
set to Yes, the Trimble Survey Controller software draws lines
between points if their feature codes have certain display
properties. When you create or edit a feature code, use the
softkey to specify the feature code’s display properties.
To display the points in the stakeout list, set the Display
stakeout list points field to Yes. The points are displayed with
a hollow flag icon next to them ( ).

Warning: If you set the Display stakeout list points field to
Yes, the map display takes longer to update.

Press ®, ®, , or @ to pan across the screen.
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Figure 6.3 shows the screens that appear when the (Fier ] softkey is
pressed. The screen that appears depends on your position in the list.
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Select filter elements
+ ¥ Resaction panis
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Figure 6.3  Point symbols
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File Manager

Use the Trimble Survey Controller file manager to manage the files
stored in the TSC1