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About this Manual

Welcome to the Trimble Survey Controller Field Guide. This manual
describes the operation of the Trimble Survey Controller™ software
version 7.7 running on aTSC1™ data collector.

Scope and Audience

The aim of thismanual isto have you surveying in the field as soon as
possible. To get the most from the new system, read this manual from
beginning to end. Even if familiar with the Trimble Survey Controller
software running on a TSC1™ data collector, there will be features
that are new to you.

Thismanual highlights some important features of the Trimble Survey
Controller software and guides you through the concepts and steps of
simple survey tasks. It shows how to:

. use the TSC1 data collector
* do areal-time kinematic (RTK) GPS survey

*  usethe Trimble Survey Controller software with aconventional
instrument

e doaFastStatic™ survey
*  download data
«  charge the battery of the TSC1 data collector

The following sections provide a guide to this manual and to the other
documentation that you received with this product.
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About this Manual

Related Information

Other documentation for the Trimble Survey Controller software
includes:

*  Trimble Survey Controller Reference Manual

For detailed information on any topic covered in this manual,
refer to the two-volume Trimble Survey Controller Reference
Manual.

Aswell asbeing supplied in hardcopy, the manuals are also
available in portable document format (PDF). These are
available on the Trimble Survey Controller CD.

*  Onlinehelp

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 (ed) button. For more information, see

page 22.
 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 release 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, access the FTP site from the
Trimble web site at www.trimble.com/support/support.htm.

X Trimble Survey Controller Field Guide



About this Manual

e 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.

Technical Assistance

Your Co

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:

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

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

mments

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

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

*  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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About this Manual

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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Surveying with GPS

In this chapter:

Introduction
Kinematic surveying
Differential surveying
FastStatic surveying

CHAPTER
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Surveying with GPS

2

Introduction

This chapter introduces you to the use of the Global Positioning
System (GPS) as asurvey tool. It provides an overview of some of the
concepts involved, and lists the different survey techniques that the
Trimble Survey Controller™ software supports. These concepts and
techniques are covered in more detail in the two-volume Trimble
Survey Controller Reference Manual.

High precision GPS surveying requires two or more GPS receivers.
Onereceiver islocated over aknown control point for the duration of
the survey. It is called the base receiver or base. The other receivers
are called roving receiversor rovers. They are moved to the pointsthat
you are to survey or stake out.

It is possible to use more than two GPS receivers for some surveys,
but this manual limits discussion to simple survey configurations that
use two GPS receivers. the base receiver and one roving receiver.

Conduct GPS surveysin real time, or postprocess them:

*  Real-time surveys use aradio system to transmit measurements
from the base receiver to each rover, where they are processed.
Results are available while surveying—'in real time'.

»  Postprocessed surveys use measurements that are stored in the
receiver or inthe TSC1™ data collector for processing at alater
time. Use Trimble's office computer software, such as Trimble
Geomatics Office™, Trimble Survey Office™ or GPSurvey ™
software, to process stored data.

Note — If you are using postprocessed techniques, make sure that you
have the appropriate modul e of the Trimble Geomatics Office software
to process the data.

The Trimble Survey Controller software controls three GPS survey
techniques:

e Kinematic
 Differentia
. FastStatic

Trimble Survey Controller Field Guide



Surveying with GPS 1

The Kinematic and Differential techniques are suitable for real-time or
postprocessed surveys. The FastStatic™ technique is suitable for
postprocessed surveys only.

Note — Use real-time techniques for stakeout operations.

Kinematic Surveying

Kinematic (Stop and Go) surveying uses GPS phase measurements
from four or more satellites common to both the base and rover
receivers. To achieve centimeter-level precision the survey must first
beinitialized. There are different ways to achieve initialization:

With single-frequency receivers, initialize real-time surveys by
setting the rover over aknown point or by using an initializer
bar. Initialize postprocessed surveys over anew point or a
known point.

With dual-frequency receivers, initialize real-time surveys by
setting the rover over anew or known point, or by using an
initializer bar. Initialize postprocessed surveys over anew point
or aknown point.

With dual-frequency receivers that have the On-The-Fly (OTF)
option installed, surveys areinitialized automatically while the
rover ismoving. You cannot initialize on anew point if the
receiver has OTF.

If the number of common satellites falls below four while you are
surveying, reinitialize the survey when four (or more) satellites are
again being tracked. If using OTF, wait until five satellites are being
tracked.

Trimble Survey Controller Field Guide 3



1  Surveying with GPS

Differential Surveying

Differential surveying calculates positions using GPS C/A-code
measurements. Differential surveys do not require initialization or
continuous tracking of satellites. Results typically achieve submeter
precision.

FastStatic Surveying

FastStatic surveying is a centimeter-level precise, postprocessed
method that uses GPS phase measurements to measure baselinesin as
little as eight minutes. The time required depends on the receiver type,
the baseline length, the number of satellites (SVs) 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
is derived from Static surveying, and is the result of advancesin both
hardware and software devel opment.

4  Trimble Survey Controller Field Guide



Surveying with GPS 1

Table 1.1 summarizes the different survey techniques.

Table 1.1 Characteristics of a GPS survey

Procedure Minimum  Minimum Typical horizontal Other characteristics
number of observation precisions
SVs time
Static 4 1 hour Single-frequency:  For single-frequency
+5 mm + 1 ppm receivers, best precision
Dual-frequency: is on baselines of <10 km.

+5mm +0.5 ppm  For QUaI-frequeqcy
receivers, there is no

maximum baseline length.

FastStatic 4 8-30 Varies between Procedure is the same as
minutes static and for Static, but observation
kinematic times are shorter.
precisions,

depending on
occupation time.

Postprocessed 4 2 epochs +1cm+ 1 ppm Baseline limit is
kinematic approximately 50 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 a GPS survey

Procedure Minimum  Minimum Typical horizontal Other characteristics
number of observation precisions
SVs time
Real-time 4 1 epoch +1cm+ 1 ppm Radio link is required.
kinematic (RTK) Baseline limit is

approximately 10 km.
Receiver needs

five satellites to initialize
on the fly.

Rover must be initialized
for centimeter-level

precisions.

Postprocessed 4 2 epochs Everest / Maxwell  Satellites do not have to
differential receivers: <0.5m  be 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+ gaiellites do not have to

1ppm RMS with  pe 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.

6  Trimble Survey Controller Field Guide
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The TSC1 Data Collector

8

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 makes surveying a
faster and more efficient process because it:

e storespoints
« simplifies stakeout tasks

«  performs numerous calculations, including calibration and
coordinate geometry (Cogo) functions

e permitstwo-way datatransfer operations
For GPS surveys, it also:

e configuresthe necessary receiver parameters

* monitors the receiver and radio status

This chapter introducesthe TSC1 data collector, and shows how to use
the keys and enter data. It gives an overview of the Trimble Survey
Controller software menu structure and shows some sample screens.

A good way to learn how to use the software isto take the TSC1 data
collector into the field. Become familiar with the keypad, press
various keys, look through the menus, and use the online help.

Before going into the field, make sure you have everything you need.
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The TSC1 Data Collector 2

Figure 2.1 and Figure 2.2 will help you to get started.

O

PC card
(optional)

Function keys

S
l@@@@@//

\ bo —— Multi-directional

(Z)(8)(9)
4 BH(®)
D 2®) .
Backspace key i @DW Second function key
Space key @ @ @ Caps lock key
EEGEOW
®OMMN©©P)
Q@QEROEOWM
On/Off key @@ Help key

To receiver |

Power/data cable

Figure 2.1 Front view of the TSC1 data collector
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The TSC1 Data Collector

Top port

PC card —
cover release
button

Y Y
Battery cover
N~ —@— — Battery cover
) ) screw
Trimiblle
Bottom port

Power/data cable

Figure 2.2 Back view of the TSC1 data collector
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The TSC1 Data Collector 2

Operating the TSC1 Data Collector

Make sure the battery is inserted. Press the green key to turn on
the TSC1 data collector. Hold down the same key for one second to
turn it off.

Keys

Hard keys are the physical keys on the TSC1 keypad. Exampl es of
theseare (1), (2), (3), (A), (B), (C), ). &9, @, 0, @, and 0.

Use these keys to enter data and to access different screens.

When using hard keys to enter data, press the & key to access the
beginning of a highlighted field, @ to access the end of it.

Alternate keys give some hard keys a second function. Some second
functions are displayed in yellow on the hard keys. To use a second
function, press the () key and then press the key that has the second
function you want.

For acomplete list of second functions, refer to the Trimble Survey
Controller Reference Manual.

Use second functions to move quickly around the TSC1 screen.
Table 2.1 lists some of them.

Table 2.1 Second function keys

Press ... To go ... Also called ...
D) down a page Page down
[_ up a page Page up

[* to the beginning of a list Home

[( to the end of a list End

[N to the previous screen Previous

Softkeys are displayed on the bottom line of the TSC1 screen. A
softkey corresponds to the function key adjacent to it: &, &, &, &,
or . To activate a softkey, press the relevant function key.

Trimble Survey Controller Field Guide 11
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The TSC1 Data Collector
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Note — The /= /softkey appearsif there are more than five softkeys
associated with a screen or field. Pressit to see the others.

For some operations, pressing the key has the same effect as
pressing a softkey. When measuring a point, for example, press the
key or the softkey to start measuring the point.

Some softkeys only appear when you access a particular field. In the
Antenna height field, for example, the[ tnits | softkey appears. It relates
only to thisfield and is no longer visible when you move to the next
field.

Menus

Menus list the Trimble Survey Controller software functions. When
the TSC1 data collector is turned on, the Trimble logo screen appears.
Thisisimmediately followed by the main menu.

Note — To return to the main menu at any time, press the fue.> key.

To select amenu item, use the arrow keys to move to the required
field: pressthe® or @ key to move up thelist and press the ) or ® key
to move down the list. Press to select the highlighted item.

Tip — To select an item quickly, type the first letter of its name.

If only one item in the menu starts with that letter, typing the letter takes
you to the field and displays the screen box for that field.

If more than one item starts with the same letter, type the letter once to go
to the first of these items, then press () or & to move down the list.
Alternatively, type the first letter twice to go directly to the second item.

See Table 2.1 on page 11 for more keypad shortcuts.
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The TSC1 Data Collector 2

Sample Screen Displays

To turn on the TSC1 data collector, pressthe green (@) key. The
Trimble logo screen appears, followed by the main menu.

The Trimble Survey Controller software is menu driven. This means
that you select an item from alist to perform afunction. The main
menu consists of six icons. All other menus appear aslists.

Most of the detailsin the status line only appear when the TSC1 data
collector is connected to either a GPS receiver or a conventiona
instrument.

Figure 2.3 shows the main menu screen that appears if the TSC1 is
connected to a GPS receiver.

Job: Rakaia Bridlge ————1—— Screen title
lcon __ _ _shows current
; job name
Files Keyin Configuration
. : N
TSC1 power @ $
level indicator - Survey Cogo Instrument
- 1 iPDOP=2.0 :
fm ﬁ?@;%] Nu survey :|— Status line
External power | | —— Softkey area
level indicator — Number of SVs tracked
—— PC card indicator

Figure 2.3 Main menu — TSC1 data collector connected to GPS receiver
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2  The TSC1 Data Collector

Figure 2.4 shows the screen that appearsif the TSC1 is connected to a
conventional instrument.

Job: NP 2-16-24-13-ws ——|— Screentitle
o shows
ek current job name
)
Files
TSC1 power 4
level indicator M Survey Cogo Instrument
. @' ﬁi Hﬂ=2?1°4|?'3§,“ Instrument circle
EIEI 1550 1.700 YV A=9045'48 readings

Indicates that ——— | Station setup icon

the TSClis Target icon
connected to a with height
conventional instrument

Figure 2.4  Main menu — TSC1 data collector connected to conventional instrument

Selecting a Menu Item

Use the arrow keys @, =, @, or 0 to move around a menu, then press
the key to complete the selection. The screen changes to display
the menu for the chosen item. If a screen has softkeys, these appear in
the area below the status line.
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The TSC1 Data Collector 2

Practice

To practice using the Trimble Survey Controller software, follow these
steps:
1. From the main menu, select Files, then Job management.

The Select job screen appears, as shown in Figure 2.5.

Select job
Christchurch
Dunedin motoryray
_ Fletcher Dam

Job list Gardner Bridge
Greenbery Road
Jacksons Project
Knight Farm
Rakaia Bridge
S.JE Network

fm %&g T PDOP=15

4400 =7 No survey
Softkey ———MNew ][ Copy ][ belete |[Undelete][ Close |

—— Scroll bar shows
position in list (top)
and list size

Figure 2.5  Job list and softkeys

2. Toselect ajob, highlight the required job and press ).

Thefirst time you use the Trimble Survey Controller software,
thislist of jobsis empty. To create a new job, see Creating a
New Job, page 26.

Press the (&) key to return to the main menu.
4, Select Survey.
A list of Survey Styles appears.

5. Highlight Trimble RTK and press the & key (this corresponds
to the softkey).

6. Highlight Rover options and press -

Trimble Survey Controller Field Guide 15



2  The TSC1 Data Collector
The Rover options screen appears, see Figure 2.6.
S Rover options :)RTIE Arrow shows
urvey type: 3
Bwrﬂil‘iscast format: ®CMR :Egtgr%lrjychose
INS positions: ®RTK only for this field from
Use station index: ny a list
Prompt for station index: cENo
Elevation mask: 13°00°'00"
PDOP mask: 6.0
Antenna height: ?
Tupe: Ql'l;lgcr]up-cﬂtered L1/L2
M ‘f@gf aﬁ No sur-vég
Figure 2.6 RTK Rover options screen
7. Press\E, then press the 0] softkey.
You return to the Survey Syle menu for the chosen Style.
8. If the TSC1 data collector is connected to areceiver, press -
The Survey menu appears.
9. Select Measure points and press el
If thisisthefirst time you have used this Survey Style, the Style
wizard prompts you to select the type of antenna and the type of
radio used.
10. From thelist that appears on the screen, highlight the type of
antenna you are using and press £aeJ-
11. From the next list that appears, highlight the type of radio you
are using and press ).
16  Trimble Survey Controller Field Guide



The TSC1 Data Collector 2

The Survey/Measure points screen appears, see Figure 2.7.

Screen title ——  Surveu/Measure points
) ) ) Point name: 158
Typical field title —| Code: MH
Method: Topo point
Antenna height (Uncor): 1.800m

Meas. to: »>Bottom of antenna mount

Time so far: Om3s
Time to go: Om2s

Radio icon L Horizontal and
| I_I_li vertical precisions
ﬂil ﬁy ﬂ % {tH=0.011m ¥=0.026m

F=PRTK=Fixed

|
Static icon ——— ' Survey method (RTK)
and mode (Fixed)

Figure 2.7  Survey/Measure points screen showing fields and status line

In area-time kinematic survey, an RMS indicator appears as
text above the softkey when the receiver is not static
(when you are not measuring a point). It disappears when the
receiver isin Coarse mode during stakeout.

{Q} Tip — If the TSC1 data collector is not connected to a receiver, use
= Figure 2.7 to familiarize yourself with the Survey/Measure points screen.

Trimble Survey Controller Software Menu Structure

For an overview of the entire Trimble Survey Controller software
menu structure, see Figure 2.8. Keep this figure handy as areference
until you are familiar with 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

Trimble PC communications

File manager

Key in

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

Swap base receiver
Site calibration

End survey

Points
Lines

Curves
—| DTMs
Roads

Figure 2.8

18

Trimble Survey Controller software menu structure

This figure continues on page 19.
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Configuration
Job Coordinate system
Controller Units
Feature & attribute libraries Cogo settings
Survey Styles
Time/date
Language
Hardware
Cogo
m Inverse Items depend on the
e 2 Intersections Survey Style selected
Traverse )
Subdivide a line Rover options
L Topo point
Subdivide a curve .
Rover radio
Compute area .
. Base options
Compute a_2|muth Base radio
Compute distance Laser rangefinder
FastStatic point
Instrument Obsgrveq control point
Rapid point
ltems depend on the type Continuous points
of instrument the TSC1 Stakeout
is connected to Target
Site calibration
Satellites PP initialization times
Position Duplicate point actions
Copy receiver files Instrument
Receiver status Corrections
Options Traverse options
Remote controller
Navigate to point
Station setup details
Target
Instrument controls
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Data Entry/Editing

Data must be entered before the Trimble Survey Controller software
can perform most of its functions. A typical screen has several fields
into which you can enter data. For some fields you select an option
from alist, while for others you key in aphanumeric details.

Choosing an Option

For some fields, you select a parameter setting from alist of options.
These fields have a® symbol on the left (see Figure 2.6 on page 16).

There are two ways to select an option;

* Pressthe® key when thefield is highlighted. The options
appear in a pop-up list box. Use the ® or () key to move to the
required setting and then press ). This accepts the setting and
moves the cursor to the next field.

* Pressthe = key when thefield is highlighted. The pop-up list
box does not appear. Instead, avalueisdisplayed inthefield. To
change this value, press @ again. Press it repeatedly until you
reach the option that you want. (When you use this method, the
Trimble Survey Controller software cycles through the options
for the current field, starting at the bottom of the list.) When you
reach the required option, press® to move to the next field, or 0
to move to the previous field.

Keying In Data

To enter data, highlight the field and press the ® key. This takesyou

to the beginning of the field. Key in the details. When the details are

complete, press ) or the 1) key to move to the next field. Press )
again to accept the screen.
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Editing Data

To edit detailsin afield, highlight the field and press the  key. Then
use the left and right arrow keys to move around inside the field. If
necessary, press to delete a character, and to create a
space.

Reviewing Data

You can review the datain the Trimble Survey Controller software
database at any time.

To review data, select Files from the main menu. Then select Review
current job.

Records are stored in chronological order. The last (most recent) page
of the database appears first when you access the database.

Press the [Paget ] and [Pased | softkeys to move up and down in the
database one page at atime. Press the ® and () keys to move up and
down onerecord at atime. Alternatively, use the second function keys.
For alist of these, see Table 2.1 on page 11.

Usethe softkey to find records elsewhere in the database. For
example, it is possible to search for points surveyed severa hours ago.
To access the Search menu, press [Search |, Select atype of search. You
can choose to repeat a previous search, or to search by name, code, or
current record type. If required, enter the point name or the code then
press the softkey to search up the database or to search
down the database.

For more information about a record, highlight it and press ). To
return to the database list, press K&).

It is possible to edit some of the fields, such as Code and Antenna
height.

Note — If point coordinates appear as‘?’, see the Note on the next
page.
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Coordinate View Setting

The setting in the Coordinate view field (WGS-84, Local, Grid, or HA
VA SD, for example) determines which values appear in the point
record. You can change the coordinate view setting for an entire job,
or just when viewing a point.
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 e

2. Press[otos] and set the Coordinate view field as required.
Note — If no datum transformation and no projection are defined and
the Coordinate view field isset to Local or Grid, the coordinate values

for GPS pointswill be ‘?". Change the Coordinate view setting to
WGS-84.

Online Help

To get more information about a topic, press the (e key at any time.
An aphabetic list of topics appears.

Pressthe® or () keys to move to atopic, or use the [Faget | or
softkeys. The structure of the Help list of topics reflects the structure
of the Trimble Survey Controller software menus. Information about
staking out a point, for example, is under Sakeout / Point.

Tip — To move quickly to a Help topic, type the first few letters of the topic.
Then use the arrow keys if necessary.
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Press 3] to access the information on the selected topic. A screen of
text appears. For some topics there is also a graphics screen. Press(0) to

seeit. See Figure 2.9.

-

Help/Cogo - Compute area - Help/Cogo - Compute area

Use this function to calculate the
area enclosed by points in the database.

Select Cogo/Compute area. A list of
points is displayed. Place a check mark
next to points that are to be included in
the calculation. Use the order that they
occur in on the perimeter of the area.
Press Enter to calculate the area (1) 2
and the perimeter (2.

% f

Figure 2.9  Online help screens

Some topics have more than one screen of information. Thisis
indicated by asmall arrow in the top right corner of the screen. For
these topics, press or () to see the next screen. Press S| to return to
the Help list of topics.

To exit the online help system, return to the Help list of topics and

press \&4).

Rebooting

If the Trimble Survey Controller software fails to respond to
keystrokes, it may be necessary to reboot the system. Turn off the
TSC1 data collector and turn it back on again.

If this does not work, hold down for five seconds, then releaseit.
Pressit again to turn on the TSC1 data collector.

If this does not work, perform a warm boot.

Note— If the software fails to respond to keystrokes, first check that the
TSC1 isreceiving power.
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Warm Boot

A warm boot shuts down the hardware and restarts the Trimble Survey
Controller software.
Note — No data is lost during a warm boot.
To perform awarm boot:
1. Turn off the TSC1 data collector. It may be necessary to hold
down the (@) key for five seconds.
2. Hold down (s while pressing and releasing the (@) key. This
turns on the TSC1 data collector.

3. When you hear three beeps, release [xsg. The TSC1 restarts and,
afew seconds later, runs the Trimble Survey Controller
software.

Note — A warm boot restores the Trimble default settings.
If the warm boot fails, perform acold boot.
Cold Boot

A cold boot erases the internal memory and restarts the Trimble
Survey Controller software. It does not affect the PCM CIA (PC) card.

ig} Warning — A cold boot loses all data in the internal memory. 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 the (@) key for five seconds.

2. Hold down the () and & keys together while pressing and
releasing (@). Thisturns on the TSC1 data collector.

After afew seconds a message appears.
Force Reformat Internal Media Please Wait......
3. Releasethe(m)and & keys.

After afew minutes, the Trimble Survey Controller software
starts.
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In this chapter:

Introduction

Creating a new job

Configuring the job

Setting up the base station

Setting up the rover using the internal radio
Auto calibrate

Stakeout

Ending the survey
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3 RTK Field Procedures

Introduction

This chapter guides you through a basic real-time kinematic (RTK)
field survey using the TSC1 data collector with a GPS Tota® Station
4800 or 4700 receiver. For information about using a Site
Surveyor™ 4400 receiver, a Series 4000 receiver, or a4600LS™
receiver refer to the Trimble Survey Controller Reference Manual.

This chapter shows how to:
* createanew job
» configure thejob
*  set up the base receiver

* setuparover receiver (select a Survey Style, and initialize a
kinematic survey)

*  measure apoint

* usethe Auto calibrate function

e stakeout apoint

e endthesurvey

* review thedatain the TSC1 data collector

To set up a survey using a conventional instrument, see Chapter 4,
Conventional Instrument Field Procedures.

Q Tip — For more information on any topic covered in this manual, refer to
= the Trimble Survey Controller Reference Manual.

Creating a New Job
To create ajob:
1. Turnonthe TSC1 data collector.

2.  From the main menu, select Files.
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Select Job management then press the [ New | softkey.

Type the job name. Press to accept the job name. If a
PCMCIA (PC) card isinserted and you want to record data on
it, change the File location field to PC card. Press ) again to
create thejob.

The Select coordinate system screen appears. Do one of the
following:

Select a system from the list.

To do this, choose Select from library and select a system
from the list. Select the zone for the system. Set the Use
geoid model field to No.

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

To do this, select Key in parameters then Datum
transformation and enter the details for the site. Press
then select Projection and enter the details. Press £
again to accept the details.

Copy acoordinate system from another job in the database.
To do this, select Copy from other job and select the job
name to copy from.

Select no projection and no datum transformation.
To do this, select No projection/no datum.

Set the Coordinatesfield to Ground and enter avaluein 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 vertica
adjustment after a site calibration.

For asurvey where GPS measurements are to be combined
with conventional observations later, choose a coordinate
system now. For more information, refer to the Trimble
Survey Controller Reference Manual.
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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 these parameters later in
the job and all points will be updated. (To do this, select
Configuration / Job / Coordinate system. Press the [ #eyin /
or [ sakct /softkey and enter the parameters or select a
coordinate system.)

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

6. After selecting or keying in a coordinate system, press the
softkey to create the job.

Configuring the Job
To configure the job that you just created:
1. Selectthejobif itisnot already selected.

To do this, select Files from the main menu, then select Job
management. Use the arrow keys to highlight the required job,

and press £ -

2. From the main menu, select Configuration / Job.

Setting the System Units

To set the unitsfor the system:
1. Select Units.

The Units screen appears.

2. Highlight afield, for example Angles, and press .

A list of formats for angle display appears.
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3. Toselect one, highlight it and press 4. Alternatively, press=
to cyclethrough the list of possible formats.

4. Change the other fields as required.

The setting selected for the Coordinate view field (WGS-84,
Local, or Grid, for example) determines what coordinates are
displayed. If no datum transformation and no projection are
defined and the Coordinate view field is set to Local or Grid, the
coordinate values for GPS points will be‘?.

5. Press to accept the settings and return to the Job menu.

Press (&) to return to the Configuration menu.

Setting the System Time and Date
To set the time and date for the system:
1. From the Configuration menu, select Controller then Time/date.

2. Highlight the Local time offset field and press the  key. Enter
the local offset from UTC/GMT and press ). This updates
thelocal time and the local date.

3. Press 4] again to accept the settings and return to the
Controller menu.

Note — The UTC value is updated by the GPS system every time you
connect the TSC1 data collector to a receiver and start a survey.

Setting up the Base Station

L ocate the base station where there is a clear and uninterrupted view
of the sky, for example on top of a hill or building. You should be able
to see the sky all around at an elevation angle of 13° abovethe
horizon.
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The WGS-84 coordinates for the base station should be known. Every
10 m error in these coordinates can cause an error of 1 ppmin the
length of the RTK baseline. Define the coordinates in one of the
following ways (the most accurate methods are listed first):

Key in published WGS-84 coordinates.

Key in WGS-84 coordinates derived from a previous control
survey.

Key in known grid coordinates, if a projection and datum
transformation are known.

Key inloca geodetic coordinates, if adatum transformation is
known.

Record GPS data at the base station over a number of hours.
Use Trimble’'s GPSurvey software to postprocess the data as a
point position. This yields approximate WGS-84 coordinates.
Key in or upload these WGS-84 coordinates to the TSC1 data
collector.

Usethe softkey to obtain a WAAS position generated by
the receiver—use this method if no control exists for the
location and you have areceiver that tracks WAAS satellites.

Usethe softkey to obtain the current approximate
(autonomous) position calculated by the receiver. This position
can bein error by up to 100 m, so you should perform a
calibration to reduce the effect of this process.

& Warning — Only use an autonomous position once for each job—to start
the first base receiver. (An autonomous position is equivalent to an
assumed coordinate in conventional surveying.) This ensures that all
surveys in the same job are in terms of each other.

Trimble Survey Controller Field Guide



RTK Field Procedures 3

To set up the base station for an RTK survey:

1. Set up the GPS antenna over the base station survey point. Use
atripod, tribrach, and tribrach adaptor.

2. Set up the radio antenna on a separate tripod next to the base
station.

Connect the radio hardware as shown in Figure 3.1.

4. Connect the receiver as shown in Figure 3.2 (or Figure 3.3,
depending on the receiver type).
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Figure 3.1 shows how to connect aradio at the base station.

Radio antenna

TRIMTALK 450S

]
_J
Il

To receiver

Figure 3.1 Radio connections (RTK survey)
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Figure 3.2 shows how to connect the base receiver for an RTK survey
using a GPS Total Station 4800 receiver.

Power supply

—)
Y

TSC1

GPS Total Station 4800 receiver

{

iliiimble

j z To radio

Figure 3.2 Base receiver configuration using a GPS Total Station 4800 receiver
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Figure 3.3 shows how to connect the base receiver for an RTK survey
using a GPS Total Station 4700 receiver.

Antenna

é Ground plane

TSC1

GPS Total Station
4700 receiver

To radio

Power supply

Figure 3.3 Base receiver configuration using a GPS Total Station 4700 receiver
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Starting the Base Survey

If you have not yet created and configured ajob, do so now. See
Creating a New Job, page 26.

Then do the following:

1. From the main menu, select Survey. The Select Survey Syle
menu appears.

Note— A Survey Syleisa set of configurationsthat apply to one
particular type of survey. Each Survey Syle provides a template
that you can use when you performa survey of that type. A GPS
Survey SQyle instructs the base and rover receiversto perform
compatible types of measurements. It also defines the
parameters needed for measuring and storing points.

2. Highlight Trimble RTK and pressthe[ tey | softkey. In the Syle
name field, type a name for the new Survey Style you are about
to create (for example, Test RTK). If aPC card isinserted, you
can choose to store the new Survey Style on the PC card or in
the main memory. Press 54 to add the new Style to the menu
of Survey Styles. Press again to return to the Select Survey
Syle menu.

3. Highlight the name of the new Survey Style and press ). The
Survey menu appears.

4. Select Sart base receiver. Then do the following:

a. Becausethisisthefirst timeyou have used this Survey
Style, the Style wizard prompts you to select the type of
antennayou are using. Select one from the list—Micro-
centered L1/L2 w Ground (with Ground plane), for

example—and press e

& Warning — Select the correct antenna type. The antenna selected here
determines which antenna phase center model the Trimble Survey
Controller software uses to process height information.
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b. Thewizard prompts you to select aradio type. Select one
from the list and press ).

The Survey/Sart base screen appears.

Highlight the Point name field and press the ® key. Enter the
point name and press the softkey to access the Key
in/Point screen. The current position is displayed. Press to
accept and storeit.

Note — When you press asinstructed above, the base
receiver starts using an autonomous position generated by the
receiver. Thisisthe least accurate method of establishing the
base station WGS-84 coordinates, but it does let you start
surveying immediately.

If you have a receiver that tracks WAAS satellites, press the
softkey to return a WAAS position generated by the
receiver. A WAAS position is better than an autonomous
position.

Highlight the Antenna height field and enter the base station
antenna height. Make sure the value in the Meas. to field is
correct.

ig} Warning — Measuring the height of the antenna is an important step in
any survey. There will be serious consequences if it is not measured
correctly.

7.

M ake sure the radio antennais connected to the radio then press
the softkey. A message appears:

Base started. Disconnect data collector from receiver.

Disconnect the TSC1 data collector but do not turn off the
receiver.
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Setting up the Rover Using the Internal Radio
To set up the rover receiver for an RTK survey:

1. Set up the GPS antenna on arange pole. The antenna must have
aclear view of the sky.

2. Connect the receiver hardware as shown in Figure 3.4 (or
Figure 3.5, depending on the receiver type).

3. Turnonthereceiver and the TSC1 data collector. From the
main menu, select Files, then select Job management. A list of
jobs appears. Highlight the required job and press 5] to open
it. Press (& to return to the main menu.

4. To start the rover survey see Starting the Rover Survey, page 40.
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Figure 3.4 shows how to connect therover receiver for an RTK survey
using a GPS Total Station 4800 receiver with an internal radio.

GPS Total Station 4800 receiver

LI L1 I

lijinable

Battery

Figure 3.4 Rover receiver configuration using a GPS Total Station 4800
receiver — internal radio
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Figure 3.5 shows how to connect therover receiver for an RTK survey
using a GPS Total Station 4700 receiver and an interna radio.

Antenna

GPS Total Station 4700 receiver

[%] (=]

2

_

Power supply

Figure 3.5 Rover receiver configuration using a GPS Total Station 4700 receiver — internal
radio
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Starting the Rover Survey

To start the survey:

1. From the main menu, select Survey. The Select Survey Syle
menu appears.

2. Select your new RTK Survey Style and press «£5=.For more
information, see Step 2 on page 35.

3.  Select Sart survey.
If thisisthefirst time you have used this Survey Style, the Style
wizard prompts you to select the type of antenna. From the list,
select the one you are using—4800 Internal or Micro-centered
L1/L2, for example—and press .-
The wizard then prompts you to select the type of radio in use.
From the list, select the one you are using—Trimble internal,
for example—and press ).

4. Initiaize the survey as described below.

Initializing the Survey

All RTK surveys must be initialized to obtain centimeter-level
positioning. Table 3.1 summarizes different waysto initialize a survey
using a dual-frequency receiver.

Table 3.1 Initializing an RTK survey

Initialization Time required for initialization Range
method
Known point ~15 s (5+ SVs)

~30 s (4 SVs) <10 km
OTF ~60 s (5+ SVs)

Note — Initiali zation must be maintained throughout the survey by
continuously tracking a minimum of four satellites. If initialization is
lost at any time, reinitialize and then continue the survey.
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If the system has On-The-Fly (OTF) capability, initialization is
automatic. Wait for the system to initialize (this can happen faster if
you move around). When the status line shows RTK=Fixed, the survey is
initialized and you can start to measure points. See Measuring a Point,

page 42.
For information about Trimble' s recommended RTK initialization

procedure and details of how to check an OTF initialization, refer to
the Trimble Survey Controller Reference Manual.

Tip — If there is a previously-measured point nearby and it is stored in the
Trimble Survey Controller software database, it is possible to do a Known
Point initialization. A Known Point initialization is quicker and more
reliable.

Known Point initialization (No OTF)
To perform aKnown Point initialization:
1. Position the rover antenna over a known point.
2. From the Survey menu, select Initialization.
3. Set the Method field to Known point and press ).
4

Enter avalue in the Point name field. This must be the name of
aknown point in the Trimble Survey Controller software
database. Alternatively, access the Point name field and press
the softkey. Select the point from the list of known
points.

Enter avalue in the Antenna height field.

When the antennais centered and vertical over the point, press
the [Weasre] softkey Or £l

The data collector starts to record data, and the static icon ()
appearsin the status line. Keep the antenna vertical and
stationary while data is recorded.
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When the survey isinitialized, the[ 9] softkey appears. Press
it to accept the initialization.

If the initialization fails, the results are displayed and you are
asked if you want to retry. Press[_Yes Jor [ Mo_],

If you press[Yes |, make sure you are on the correct point
beforeinitializing again.

The survey isnow initialized. Measure a point as described below.

Measuring a Point

To measure a point:

1.

Position the antenna on a range pole over the point.

Remember that results will be poor if the antenna’s view of the
sky is obstructed (by buildings or trees, for example).

From the main menu on the TSC1 data collector, select Survey.

From the Select Survey Syle menu, select your new RTK
Survey Style and press . For more information, see Step 2
on page 35.

Note —If a survey isrunning, the Select Survey Style menu does
not appear. If the current survey is not using the new RTK
Survey Syle, end it (see page 54) and returnto Sep 1.

From the Survey menu, select Measure points.

Set the Type field to Topo point. Enter valuesin the Point name,
Code, and Antenna height fields. When entering the antenna
height, make sure the value in the Meas. to field is correct.

Press the [0ptions ] softkey and set Auto end point to No. Thislets
you store the point manually.
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7.  When the antennais centered and vertical over the point, wait
until the status line shows RTK=Fixed. This indicates that the
survey isinitialized. Press the Measire] softkey or £5e). The data
collector startsto record data, and the static icon () appearsin
the statusline.

Keep the antenna vertical and stationary while datais recorded.

8. TheTrimble Survey Controller software has preset times for
recording a certain type of point. These times are related to the
number of satellites tracked, the Dilution of Precision (DOP),
and the precisions required. When the preset time has el apsed,
the softkey appears. Inspect the precisions:

— If they are satisfactory, pressthe softkey to store the
point.

— If they are not satisfactory, wait awhile for the precisions
to reduce. Otherwise press K& to abort the measurement.
Pressthe softkey when the Abandon point? message

appears.

9. Moveto another point. Measure it. Keep doing this until you
have measured the required points. End the survey (see
page 54).

Auto Calibrate

A calibration calculates the parameters needed to convert the GPS
measured coordinates to loca grid coordinates.

Trimble recommends you use a minimum of four three-dimensional
local grid coordinates (N, E, E) and four observed WGS-84
coordinates, combined with the local projection and datum
transformation parameters (the coordinate system). This should
provide adequate redundancy. If you do not specify a coordinate
system, the Trimble Survey Controller software calculates atransverse
mercator projection and a three-parameter datum transformation
between the WGS-84 system and the grid system.

Trimble Survey Controller Field Guide 43



3  RTK Field Procedures
When surveying in real time, you can use the Auto calibrate function.
When you do this, the Trimble Survey Controller software
automatically computes and stores a calibration every time a
calibration point is measured.
To use automatic calibration you need to:
«  key inor upload the grid coordinates of the local control points
* setthe Auto calibrate field in the Site calibration option to Yes
»  use GPS to measure the calibration points
ig} Warning — Perform a calibration at any time, but always complete the
calibration before staking out any points, or computing some types of
offset or intersection points.
Keying In the Grid Coordinates
To key in the grid coordinates:
1.  From the main menu, select Key in/ Points. The Key in/Point
screen appears.
Move the highlight to the Point namefield and press the  key.
Type the point name and enter acode if required.
4. Set the Method field to Keyed in coordinates.
Make sure the coordinate fields are North, East, and Elevation.
If they are not, press the [Ortions | softkey and change the
coordinate view to Grid. Key in the known grid coordinates,
then press ..
5. Set the Control point field to Yes. This ensures that the point is
not overwritten by a measured point of the same name.
6. Press £ to store the point.
7. Repeat Step 3 through Step 6 for each of the grid coordinate
points, then press \&] to return to the Key in screen.
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8.

Press K&] again to return to the main menu.

Note — To upload grid coordinates using the Trimble Geomatics
Office, Trimble Survey Office or TRIMMAP™ software, refer to the
Trimble Survey Controller Reference Manual.

Setting Auto Calibrate to Yes
To set the Auto calibrate field to Yes:

1.

End the current survey and return to the main menu. For more
information, see Ending the Survey, page 54.

From the main menu, Select Survey. The Select Survey Qyle
menu appears.

Highlight your new RTK Survey Style and press the [Eit_]
softkey. For more information, see Step 2 on page 35.

The menu that appears has the same name as the RTK Survey
Style that you added and contains all the options for an RTK
survey.

Highlight Site calibration and press ). The Ste calibration
screen appears.

Press () to move to the Auto calibrate field. Press @ to toggle
the setting to Yes, then press .

Press ) again to accept the screen. This takes you back to the
menu of Survey Styles.

Press the 0] softkey or KE=] to return to the Select Survey
Syle menu.

Press £ to return to the Survey menu.
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Using GPS to Measure Calibration Points

You have keyed in grid coordinates for the control points. For more
information see Keying In the Grid Coordinates, page 44. Now use
GPSto measure these control points as calibration points. The Trimble
Survey Controller software automatically matches the keyed-in grid
points to the measured WGS-84 values, calculates and stores the
calibration.

When you have calibrated one point or defined a projection and datum
transformation, the [Fnd_] softkey appears. Use it to navigate to the
next control point.

As you measure another calibration point, the new calibration is
calculated and stored.

To measure cdibration points:
1. From the main menu, Select Survey.

2. From the Select Survey Syle menu, select your new RTK
Survey Style. For more information, see page 35.

3.  Select Measure points. Press the () key to move to the Method
field. Change the setting to Calibration point.

4. Accessthe Grid point name field by pressing @. Then pressthe
softkey. A list of keyed in grid coordinates appears.

5. Highlight the point to be measured and press ). The point
name isinserted in the Grid point name field and the GPS point
name field is automatically filled.

{Q} Tip — If you have not yet keyed in the grid coordinates for this point, press

s the softkey in the Grid point name field. The Key in/Point screen
appears. Enter the coordinates and press -

6. Enter valuesfor the Code and Antenna height fields. Press
to accept the screen.
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7.  When the antennais centered and vertica over the control
point, press the softkey or ). The TSC1 data collector
starts to record data and the static icon (§]) appears.

Keep the antenna vertical and stationary while datais recorded.

8. When the preset required time has elapsed, the softkey
appears. Inspect the precisions. If they are satisfactory, press
to store the point.

The Trimble Survey Controller software automatically does the
calculations and stores the results. While this is happening, the
following messages appear:

Please wait. Storing point
Calculating calibration
Storing calibration

Note — If a calibration exceeds the tolerances set in the Site
calibration option for the Survey Syle, the residuals are
displayed. Select which points to use. For more information,
refer to the section on Auto calibrate in the Calibration chapter
of the Trimble Survey Controller Reference Manual.

9. Enter the next calibration point name in the Grid point name
field and press the [ Find ] softkey. The navigation screen
appears. The azimuth and distance to the next point appear on
the right of the screen.

To navigate using the arrow in the graphical display screen,
move forwards with the TSC1 data collector held in front of
you. The arrow points in the direction of the next calibration
point. Walk towards the point. When you are about 3 meters or
10 feet from the point, the display changes. Two concentric
circles (resembling a bull’s-eye) show the position of the point,
and a cross shows your position. Walk towards the point until
the crossis over the circles. Find the physical control point, and
place the range pole over it. Press (&) to return to Step 7.

10. Repeat these steps until all calibration points are measured.
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Stakeout

This section shows how to stake out apoint. To do this, set up the base
receiver (see page 29), then use the rover receiver to locate and stake
out points.

Always use areal-time survey for stakeout operations.

Trimble recommends that you carry out a complete calibration before
staking out any points.

Note — Before staking out grid coordinates, define a projection and
datum transformation.

General Procedure
To stake out a point:

1. Definethe point and storeit in the Trimble Survey Controller
software database.

To define the point, do one of the following:
— keyindata

— upload ajob from the Trimble Geomatics Office or
Trimble Survey Office software

— calculate coordinates using one of the Cogo functions
Initialize the survey.

Navigate to apoint.

Stake/mark the point.

Measure the as-staked point (thisis optional).

Repesat Step 3 through Step 5 until all points are staked out.

N o g M~ e D

End the survey.
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& Warning — Do not stake out points and then change the coordinate
system or perform a calibration. If you do, any points staked out after the
changes will not be in the same terms as the points already staked out.

The rest of this section shows how to key in apoint using the Key in
option, and then stake it out. For information on ather methods, refer
to the Trimble Survey Controller Reference Manual and the online
Help.

Keying In a Point
To key in apoint:

1. From the main menu, select Key in / Points. The Key in/Point
screen appears. Move the highlight to the Point name field and
press .

2. Type the point name and enter a codeif required.
3. Set the Method field to Keyed in coordinates.

You can key in grid, local, or WGS-84 coordinates. To change
the coordinate fields, press the [Ostions | softkey and change the
coordinate view.

Key in the coordinates and press .-
Press again to store the point.

Repeat Step 2 through Step 5 for each point, then press K& to
return to the Key in menu.

7. Press <& again to return to the main menu.
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Staking Out a Point
To stake out a point:

1.

From the main menu, select Survey. From the Select Survey
Syle menu, select your new RTK Survey Style. For more
information, see Step 2 on page 35.

Note — If a survey is already running, the Select Survey Syle
menu does not appear. If the current survey is not using your
new RTK Survey Qyle, end it (see page 54) and return to Sep 1.

Select Sakeout / Points. A screen similar to Figure 3.6 appears.

101
102
103
104
105
106

Stakeout/Puoints
CTL

CTL
CTL
CTL
CTL
CTL

~ &2 nitH=0.006m V=0.011m
£l {550 & Rikered RbisLT
[ Add | Delete ][ Del all || Closest || Dptions |

Figure 3.6 Stakeout/Points screen

If thisisthe first time you have used the Stakeout function in
thisjob, thislist is empty.
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Transfer points from the Trimble Survey Controller software
database to the Sakeout/Points list. To do this:

a.  Pressthe softkey. The Select point screen appears,
see Figure 3.7.

Select points
Select from list
All grid points
All keyed in points
Points within radius
All points
Points with same code
Puoints by name range
Section of job

m[ﬂ {%Lﬁ PDOP=2.1

No survey

Figure 3.7  Select points screen — Trimble Survey Controller
software database

b. From thislist, choose how points are to be selected.
Choose Select from list. The Select points screen appears,
see Figure 3.8. Thistime, it displays alist of pointsin the
Trimble Survey Controller software database.

Select points
¥ ® Naila control
¥ & NailB control
¥ & NailC control
¥ * NailD control
¥ ® NailE cohtrol
FE T cohtrol

~ ¢=7 il PDOP=19
*li] fﬁyunu == No survey

Figure 3.8 Select points screen — Trimble Survey Controller
software database

c. Toselect apoint from thelist, highlight it and pressthe
softkey. A check mark appears next to the selected
point name. Do this for each point to be staked out.
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d. After selecting the points, press . to return to the
Sakeout/Points screen. Select the next point to be staked
out. To do this, highlight the point and press /-

—\Q/— Tip — To practice before there are points in the database, measure a point
= and move away from it. Follow Step 1 through Step 3, using the point you
measured as the stakeout point. For more information see Measuring a
Point, page 42.

4. Makesurethe survey isinitialized (For more information, see
Initializing the Survey, page 40).

5. Inthe Survey/Sakeout/Point screen, enter avaluein the
Antenna height field and press the CStart ] softkey or ). The
azimuth and horizontal distance from the present position to the
point to be staked out appear, together with a graphical
representation of these values, as shown in Figure 3.9.

Point: MarkS_0002 |dzimuwth fgrid)
179°41'54"
HODizt farid}
9790.560m
¥zt
Fill 2675m
Elevation
7.325m
™, K
- BTBI].SBIJm_H 0.141m V=0.225m
| & J)(F=0.141Tm V=0.225m
I G mrkitied s

Figure 3.9 Stakeout/Point graphical display screen — arrow

6. Theazimuth and distance to the next point appear on the right
of the screen.
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7.

To navigate using the arrow in the graphical display screen,
move forwards with the TSC1 data collector held in front of
you. The arrow points in the direction of the point to be staked
out. Walk towards the point. When you are about three meters
or 10 feet from the point, the display changes. Two concentric
circles (resembling a bull’s-eye) show the position of the point,
and a cross shows your position, as shown in Figure 3.10.

Point: MS_000004  |Azimuth forid)]
233°36'40"
Hiist fgrng)
1.530m
V.ist
s o000k Fill 2594m
+ Elevation

6.730m

4

N

I 1.530m
M £7, S 1TH=0.159m V=0.245m

-~ 1.8007RTK=Fixed SHz
Measure| )Finel Ilptinnsl

Figure 3.10 Stakeout/Point graphical display screen — concentric
circles (bull's-eye)

When you get closer to the point, press[ >Fie ] to go into Fine
mode. The graphica display screen zooms in and magnifies the
display. Walk towards the point until the cross on the screenis
over the two concentric circles. Remember to keep the pole
vertical. Mark the point with a stake or nail as required, and
press (&] to return to the Sakeout/Points screen.

Do one of the following:

—  Torecord the as-staked point, place the range pole over it.
When the range pole is centered and vertical, press
to measure the point (see page 42). Press[Stre | to store the
point, then K& to return to the Select/Points screen.

— If you do not want to measure the as-staked point, press
(& to return to the list. Stake out more points.
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Ending the Survey

When you have measured or staked out al the points you need, end
the survey:

1. From the Survey menu, select End survey.

2. Press to confirm the instruction. The Trimble Survey
Controller software asksif you want to power down (turn off)
the receiver. Press again.

Note — Turn off the TSC1 data collector before disconnecting
the equipment.

3. Return to the base station and connect the TSC1 data collector
to the receiver. Once again, select Survey / End survey.

4. Press[Yes | to confirm the instruction.

The Trimble Survey Controller software asks if you want to
power down (turn off) the receiver.

5. Press[Yes ]again.
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Introduction

This chapter guides you through abasic field survey using the Trimble
Survey Controller software with a conventional instrument. It shows
how to:

e createajob

» configurethe job

e connect the equipment

» sdectaSurvey Style

e doastation setup

*  measureapoint

e measure rounds of observations
e stakeout apoint

* endthesurvey

{Q} Tip — For more information on any topic covered in this manual, refer to
= the Trimble Survey Controller Reference Manual.

Creating a New Job
To create ajob:
1. Turnonthe TSC1 data collector.
From the main menu, select Files/ Job management.
Press the[ New | softkey.
Type the job name and press 5] to accept it.

If aPCMCIA (PC) card isinserted and you want to record data
on it, set the File location field to PC card.

6. Pressthel 0K | softkey.

o > 0N
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7. The Select coordinate system screen appears.

Do one of the following:

Choose a coordinate system from the list.

To do this, choose Select from library and select a system
from the list. Select the zone for the system. Set the Use
geoid model field to No.

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

To do this, select Key in parameters then Datum
transformation and enter the details for the site. Press £,
then select Projection and enter the details. Press £
again to accept the details.

Select Scale factor only. Select this option if you are doing
asurvey that will contain only conventional instrument
observations.

Note — If you intend to combine the GPS measurements
with conventional observations |later, choose a coordinate
system now. Do not select Scale factor only.

Copy a coordinate system from another job in the database.
To do this, select Copy from other job and select the job
name to copy from.

8. Press[_K_]to create thejob.

Configuring the Job

Configure the job just created to display the correct units, and the
correct time and date. For more information, see Configuring the Job,

page 28.
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Connecting to a Conventional Instrument

A

This section shows how to assemble the equipment to do asurvey with
aconventional instrument.

The Trimble Survey Controller software interfaces with the following
brands of conventional instruments:

e Trimble
e Leica

»  Geotronics (Spectra Precision)

*  Nikon

*  Pentax

e SokkiaSET
* Topcon

e Zeiss

To assemble the equipment, see Figure 4.1 (or Figure 4.2, depending
on the equipment) then do the following:

1. Set up the conventional instrument on atripod.

2. Connect the TSC1 data collector to the instrument using the
0-shell Lemo to O-shell Lemo cable. If using athird-party
conventional instrument, connect the TSC1 data collector to the
instrument using the O-shell Lemo to DB9 cable connected to
the instrument download cable.

Warning — Do not force plugs into the ports. Align the red dot on the plug
with the red line on the socket and insert the plug carefully.

Warning — Before connecting the TSC1 data collector to a Leica or
Geodimeter instrument, select the appropriate Survey Style. This Survey
Style must specify the correct type of instrument. If you do not do this, the
Trimble Survey Controller will not connect to the instrument and the
instrument will have to be reset.
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3. Turnonthe TSC1 data collector and go to Selecting a Survey
Style, page 61.

Figure 4.1 shows the TSC1 data collector connected to a Trimble
conventional instrument.

Figure 4.1 TSC1 connected to a Trimble conventional instrument
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Figure 4.2 showsthe standard connection to athird-party conventional
instrument.

To conventional

ﬂ[@ instrument

OEO®@®

Figure 4.2 Standard connection to a third-party conventional instrument
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Selecting a Survey Style
To select a conventiona Survey Style, do the following:

1.

From the main menu, select Survey. The Select Survey Syle
menu appears.

Note— A Survey Syleisa set of configurationsthat apply to one
particular type of survey. Each Survey Syle provides a pattern
or template that you can use when performing a survey of that
type. For a conventional survey, the Survey Syle defines the
type of instrument used and the parameters needed for
measuring and storing points.

Highlight Trimble Conventional and press the [ Ce ] softkey.

In the To name field, type aname for the new Survey Style (for
example, Test conventional).

If aPCMCIA (PC) card isinserted, choose whether to store the
new Survey Style on the PC card or in the main memory.

Press o) to add the new Style to the menu of Survey Styles.

If you are using athird party instrument, press[_Eit ] and select
the Instrument option in the Survey Style. From the
Manufacturer and Model (optional) fields, select the instrument
you are using. Press then to return to the Select
Survey Syle menu.

For more information on configuring a conventional Survey
Style and your conventional instrument see Appendix E
Conventional Instrument Settings.

Highlight the name of your new Survey Style and press ).
The Survey menu appears.

Turn on the instrument.

Perform a station setup. For more information see the next
section.
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Performing a Station Setup

Before making any measurements or staking out any points, perform a
station setup.

Set up the equipment. If you have not yet created and configured ajab,
do so now. See Creating aNew Job, page 56, and Configuring the Job,
page 57. Select your new Survey Style, (for more information, see
Selecting a Survey Style, page 61), then do the following:

1.

From the Survey menu, select Sation setup. The Survey/Sation
setup screen appears.

Enter the station point name in the Instrument point name field.

Note — If you have not already keyed in or uploaded the
coordinates of the instrument point, pressthe softkey and
key themin now. If you do not know the coordinates of the
instrument point, press[Cancel | and key themin later.

Enter the height of the instrument in the Instrument height field.

Note — For a two-dimensional or planimetric survey, the
Instrument height field can beleft asnull (?). No elevations will
be calculated.

Enter the backsight point name in the Backsight point name
field.

Note — If the backsight point is not in the Trimble Survey
Controller software database, a message appears, asking if you
want to key in the point. Press[_Ys | or asrequired.

If the backsight coordinates are stored in the Trimble Survey
Controller software, the azimuth is automatically calculated and
inserted in the Azimuth field. The field name changes to
Azimuth (Computed).

If the backsight coordinates are not stored in the database, you
can key in avaluein the Azimuth field. The field name changes
to Azimuth (Keyed in).
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7.

Enter the height of the backsight target in the Backsight height
field.

Note — To enter a prism constant, pressthe softkey. Enter
a value in the Prism constant field.

Itis also possibleto enter values for various correctionsin the
Options screen.

Choose one of the following options from the Method field, :
— Angles only — measures the horizontal and vertical angles

— Angles and distance — measures the horizontal and vertical
angles and slope distance

Note — If you choose Angles only and the backsight point is not
yet stored in the database, no coordinates are calculated for it.

A screen similar to the one shown in Figure 4.3 appears.

Survey/Station setup

Instrument point name: 100
Instrument height: 1.595m
Backsight point name:

Backsight height: 1.700m
Azimuth (Computed): 10°00°00"
Method: (Angles and distance

)

S 1.700 WA=92°42'51"

Measure] [ Resect | [Dptions |

EIB F & HA=0"00"02"

Figure 4.3 Survey/Station setup screen

Sight the center of the backsight target and press [Measure],
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8. Thedistance deltas are displayed on the screen, as shownin
Figure4.4.

Survey/Station setup -
Instrument point name: R11
Instrument height: 1.595m
Backsight point name: 103
Backsight height: 0.000m
Azimuth (Computed): 186°30°47"
Method: Angles and distance

4 HDist: 0.006m
4V Dist: -0.001m

EI @ HA=0°00'00"
=% 0,000 1.700 VA=87°52'56"

Figure 4.4 Survey/Station setup screen — after measurement taken

9. A smadl arrow inthetop right corner of the screen indicates that
there is more information than can be shown in one screen.
Pressthe () key repeatedly to see the measurement information
in the next screen.

10. Do one of the following:

—  If the measurement information is correct, press the
softkey to accept the station setup. The station setup is
finished.

—  If you do not want to use the measurement, press K& then
the softkey to abandon it. Repeat Step 7 and Step 8
to take another measurement.
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Measuring a Point
Before measuring points, do a station setup.
To measure a point:

1. From the Survey menu, select Measure points. The
Survey/Measure points screen appears, as shown in Figure 4.5.

Survey/Measure points

Point name: Topo300
Code: Nail
Method: (&Angles and distance
Target height: 1.700m

I et

[Measure] Check | [Options |

Figure 4.5  Survey/Measure points screen

2. Press[ontions |,

3. Makesure that the View before storage field is set to Yes.
Change any other fields as required.

Enter avalue in the Point name field.
If applicable, enter afeature codein the Code field.

Set the measurement method to Angles and distance in the
Method field.

7. Enter avaueinthe Target height field.
8. Sight the center of the target and press Measure],

The measurement information appears on the screen.
9. Press[Swre ]to store the point.

The Trimble Survey Controller software stores the raw
observations (HA, VA, and SD).

10. Repeat Step 4 through Step 9 until al points are measured.
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Measuring Rounds of Observations

To measure multiple sets (rounds) of observations, complete a station
setup and do the following:

1.

From the Survey menu, select Measure rounds. The
Survey/Measure rounds screen appears, as shown in Figure 4.6.

Survey/Measure rounds - Face 1 E1|
Point name: -

Code: Spike
Method: v Angles and distance
Target height: 1.300m

5 HA=214°5925"
EEI l.;e;u l.ﬁ‘ls VA=80°36'43"
Heasurel End Ia:el Options |

Figure 4.6  Survey/Measure rounds screen

To change the settings for the survey, press [oitions |, Change the
fields as required.

Enter avaue in the Point name field.

If applicable, enter afeature code in the Code field.

Choose one of the following options from the Method field, :
—  Angles only—measures the horizontal and vertical angles

— Angles and distance-measures the horizontal and vertical
angles and slope distance

Enter avauein the Target height field.

Note — Press /artions /t0 enter a prism constant for the target.
Sight the center of the target and press [Measure],

The measurement information appears on the screen.

Press [Store ] to store the point.
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9. Repeat Step 4 through Step 8 until al pointsto be included in
the rounds of observations are measured.

10. Press [End face],

For subsegquent observations, the Trimble Survey Controller
software guides you through the specified number of rounds by:

— directing you to change face when required

— defaulting to the correct point details for each observed
station

11. Repeat Step 7 and Step 8 until all observations are completed in
the current round.

At the end of each round the Trimble Survey Controller
software displays the results for the survey in the Rounds
summary screen.

12. Do one of the following:
—  To continue and observe more rounds, press [Continue],

—  To end the rounds survey, press_End ],

Stakeout

A

This section shows how to stake out a point using a conventional
instrument. For information about staking out lines, curves, and
surfaces refer to the Trimble Survey Controller Reference Manual.

Warning — Do not stake out points and then change the coordinate
system or perform a calibration. If you do, these points will not be in terms
of the new coordinate system. They will also be inconsistent with points
staked out after the change.
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General Procedure

To stake out a point, set up the conventional instrument and do the
following:

1. Definethe point and store it in the Trimble Survey Controller
software database.

To define the point do one of the following:
— keyindata

— upload ajob from the Trimble Geomatics Office or
Trimble Survey Office software, or upload coordinates
from another device

—  caculate coordinates using a Cogo function

Complete a station setup.

Start a survey.

Select the point to stake out.

Direct the person with the target to the point.

Store the as-staked point (this step is optional).

Repeat Step 4 through Step 6 until all points are staked out.

N o o &~ w D

8. Endthesurvey.

The rest of this section shows how to key in apoint using the Key in
option, and then stake it out. For information on other methods, refer
to the Trimble Survey Controller Reference Manual or the online help.

Keying in a Point
To key in apoint:

1. From the main menu, select Key in/ Points. The Key in/Point
Screen appears.

Enter the point name, and a code if required.
Set the Method field to Keyed in coordinates.
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M ake sure the coordinate fields are North, East, and Elevation.
If not, pressthe softkey and change the coordinate view
to Grid.

Key in the coordinates.

Press to store the point.

Repeat Step 2 through Step 5 for each point, then press K] to
return to the Key in menu.

7. Press <& again to return to the main menu.

Staking Out a Point

To stake out a point:

1. From the main menu, select Survey. From the Select Survey
Syle menu, select your Conventional Survey Style.

2. Select Sation setup and perform a station setup.
Select Sakeout / Points. The Stakeout/Points list appears.

Pressthe softkey to transfer pointsin the Trimble Survey
Controller software database to the Sakeout/Pointslist. The
Select points screen appears, as shown in Figure 4.7.

Select points
Select from list
All grid points
All keyed in points
Puoints within radius
All points
Points with same code
Points by name range
Section of job

5 HA=742'10"
EIH ' 1.?;0 l.rs?l‘m VA=83°06"20"

Figure 4.7 Screen showing selection methods

5. Fromthelist, choose the method by which points are to be
selected.
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If you choose Select from list, for example, alist of pointsin the
Trimble Survey Controller software database appears as shown

in Figure 4.8.
Select points———
« 107 +
* RN
x R10
* N1/4 Fd. |
= Topo300 Nail
> Topo301 Tree 8
> Topo302 Bldg
* NPSM145
> GEQ1996 Hub

IS HA=283°02'09"
IEIE| ' l.?;l] l.éi}]ﬂ W A=89"17"46"
[ Filter ][ Review || Paget || Paged || ¥ |

Figure 4.8  Select points screen showing list of points

To select apoint from thelist, highlight it and pressthev_]
softkey. A check mark appears beside the selected point name.
Do thisfor each point that is to be added to the stakeout list.

Press to return to the Sakeout/Points screen.

Select the point to be staked out. (To do this, highlight the point
and press £5a).)

The stakeout graphical display screen appears. It displays the
horizontal angle to which you should turn the instrument and
the distance from the instrument to the point, together with a
graphical representation of this, as shown in Figure 4.9.

Point: GEQ1996 HDist regd.
42.145m
H.Arg regd.
283°02'09"
Datta HAng
. B1°1540"
Turn to 283°02°'09"
B HA=221°46"29"
IEIH 1.?80 1.%0 Y A=89"52'49"
Measure| [ Target | [Options |

Figure 4.9 Graphical display screen — initial screen
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Use the graphical display or the text display to navigate the
target to the point.

A solid/filled arrow in the graphical display usually means that
you must perform some action. Use the arrows to locate the
point. In Figure 4.9, the large arrow indicates the direction in
which the instrument must be turned. The value below the
arrow indicates the circle reading that the instrument must

display.

Tip —

Press to edit the tolerances used when locating a point.

10.

The graphical display operates in two modes: Distances, and
Angles and Distances. Both modes are shown in the following
figures. To choose a mode, press [Otions | and set the
Display/Deltasfield.

When the instrument is within the angular tolerance, the
graphical display shows two hollow/outline arrows.

Press Measure], \\/hen the distance measurement has been made, a
screen similar to those shown in Figure 4.10 appears.

o S

o St
5.948m
Go Right
0.002m
¥.Oisd
Fill 0.292m
H.Ang regd.
283°02'09"
Delta H.Ang
0°00'08”

Ho dut
5.948m
Sa Right
0°00'08"
¥.Digd
Fill 0.292m
H.Arg reqd.
283°02'09"
Datta H.Ang
0°00'08"

Point: GEO1996 Point: GEO1996

P —d———

5.948m 5.948m

I

[Measure][ Accept [ Target |

HA=283°02'01"
1.700 1.700 YA=89°52'49"
[Options |
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Measure][ Accept |[ Target | [ Dptions |

g

Figure 4.10 Graphical display screen — distance measurement made

In the left screen, the Display/Deltasfield is set to Angles and
distances. The arrows are curved. In the right screen, the
Display/Deltasfield is set to Distances. The arrows are straight.
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11.
12.

The left and right arrows are hollow because the instrument is
still on line. The up/down arrow is solid because the target must
move away from the instrument.

Instruct the person with the target to move.

Press again. If the instrument has turned off line, the two
outline arrows disappear and a solid one appears, as shown in
Figure4.11.

Puoint: GEQ 1996 Goin Puoint: GEQ1996 Gein
0.105m 0.105m
0.105m Go Laft 0.105m Go Lafi
:; 0°47°43" !; 0.585m
V.Digt V.V st
Fill 0.280m @ Fill 0.280m
Q@ o |HArg regd. Q 0.585m H.Ang regd.
0°47°43" | 2g3°0208" ' 283°02'03"
Detts HAng Delta H.Ang
-0°47'43" 0°47'43"
|l”i| . HA=283°4992" IEIB ' HA=283°49'92"
1.700 1. 7IIIII VA=89°02'49" 1.700 1. TIJIJ VA=89°52'49"
[Measure][ Accept | Target | [Options | [Measure][ Accept ][ Target | [ Options |

Figure 4.11  Graphical display screen — measurement made, instrument off

13.

14.

line

In the | eft screen, the instrument must be turned to the left by
the amount shown and the target must follow to stay on-line.
The down arrow indicates that the target must also move
towards the conventional instrument.

In the right screen, the target must move to the left. The
instrument must be turned to follow the target. When the
instrument is on-line, the two outline arrows reappear. The
down arrow indicates that the target must also move towardsthe
conventional instrument.

When the target has moved, press again.

If the instrument is on-line, two left/right outline arrows appear.
If the distance is not yet correct, a solid up/down arrow shows
the direction and amount that the target must move towards or
away from the instrument, as shown in Figure 4.10.

Instruct the person with the target to move.
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15. Press[Measwe] ggain.

If the measurement is within the set angular and distance
tolerances, four hollow/outline arrows appear and the center
point isfilled in, as shown in Figure 4.12.

Point: GEO 1936 Ga fut Point: GEO1996 Fo Lt

0.004m 0.004m
Sa Right Go Right

0°00'02" 0.000m
& Wizt & WDzt
s B | Fill 0.030m S Wi | Fill 0.030m

H.Arg reqd. H.Anrg reqd.
263°02'09" 283°02'09"
Detta HAng Dalts H.Ang

0°00°'02" o°0002"

g HA=283°02'07" g HA=283°02'07"

IEIH ' l.?;l] l.éil).lll W A=89"52'43" EIH 1:%0 1.!?!}0 YV A=89"52'49"
[Measure][ Accept | Target | [Options | [Measure][ Accept ][ Target | [ Dptions |

Figure 4.12  Graphical display screen — point located within tolerance

16. When al arrows are hollow, mark the point. Then do one of the
following:

—  Torecord the as-staked point, press the[ Stre ] softkey.

If the View deltas before storage option is set to Yes, press
[Becept | then [ Store ],

— If you do not want to record the as-staked point, press \&]
then[Yes ], You return to the list and can stake out more
points.

17. Repeat Step 7 through Step 16 until all points are staked out.

Ending the Survey

End the survey when you have finished measuring and staking out
points at the current station setup.

To end the survey:
1. From the Survey menu, select End survey.
2. Press to confirm the action.
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In this chapter:

Introduction

Creating a new job
Configuring the job

Setting up the base station
Setting up the rover
Reviewing data
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5 FastStatic Surveying

Introduction

Use a Trimble FastStatic survey to obtain results that are more
precise than those obtained from a real-time survey. As FastStatic
surveying is always a postprocessed operation, no radios are required.

Note — If you are using postprocessed techniques, make sure that you
have the appropriate module of the Trimble Geomatics Office software
to process the data.

To complete a FastStatic survey you need to:
e create anew job (see page 26)
«  configure the job (see page 28)
*  set up the base receiver
*  setuparover receiver and measure points
» endthe survey (see page 54)
* review the datain the TSC1 data collector (see page 21)

Most of these operations are common to al Survey Styles. For more
information see Chapter 3, RTK Field Procedures.

301 Tip — For more information on any topic covered in this chapter, refer to
= the Trimble Survey Controller Reference Manual.

Creating a New Job
To create anew job, see page 26.

Configuring the Job
To configure the job, see page 28.
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Setting up the Base Station

L ocate the base station where there is a clear and uninterrupted view
of the sky, for example on top of ahill or building. You should be able

to see the sky al around at an elevation angle of 13° above the
horizon.

To set up the base station for a FastStatic survey:

1. Set up the antenna over the base station survey point using a
tripod, tribrach, and tribrach adaptor.

2. Connect the receiver as shown in Figure 5.1 (or Figure 5.2,
depending on the receiver type).

Note — You do not need a radio connection for a FastSatic survey.
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Figure 5.1 shows how to connect a GPS Total Station 4800 receiver
for aFastStatic survey.

TSC1

GPS Total Station 4800 receiver

I
[ 1

= T
m $

liimble

Figure 5.1

JI

Power supply
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FastStatic Surveying 5

Figure 5.2 shows how to connect a GPS Total Station 4700 receiver
for aFastStatic survey.

TSC1

Antenna

GPS Total Station 4700 receiver

6 @@ e
@g Bodbdd (@

Power supply

N

Figure 5.2

TSC1 Connected to a GPS Total Station 4700 receiver (FastStatic Survey)
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Starting the Base Survey

To start the survey:

1.

From the main menu, select Survey. The Select Survey Syle
menu appears.

Note —If a survey isrunning, the Select Survey Style menu does
not appear. If the current survey is not FastSatic, end it (see
page 54) and return to Sep 1.

Do one of the following:

— If thisisthefirst FastStatic survey with the current
equipment:
Highlight Trimble FastSatic and press the [Copy ] softkey.
In the Syle namefield, type a name for the new FastStatic
Survey Style to be created (for example, Test FastStatic)

and press . Press again to return to the Select
Survey Syle menu.

With the new FastStatic Survey Style still highlighted,
press the [Eit_] softkey. Select Rover options and change
the Logging device field to Receiver or Handheld as
required. Select avaluein the Logging interval field and
set the Antenna type field to the type of antennayou are
using. Press and do the same for Base options.

Pressthe softkey, then 5] The Survey menu
appears.

— If thisisnot the first FastStatic survey with the current
equipment, highlight your FastStatic Survey Style and

press .
From the Survey menu, select Sart base receiver.
Enter the point name and press -

If the point does not yet exist in the database, a message

appears:
Point does not exist. Provide coordinates at processing time
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With FastStatic surveys you can use known, published, or
measured values to enter WGS-84 coordinates for the base
station into the TSC1 data collector. Alternatively, enter
coordinates for the base station when you postprocess the data.

Enter values in the Code and Antenna height fields.

Make sure the antennaiis centered and vertical over the control
point, then press the softkey or £ae). The TSC1 data
collector starts to record data. Do one of the following:

— If you arelogging datain the receiver a message appears.
Base started. Disconnect data collector from receiver.

Disconnect the TSC1 data collector but do not turn off the
receiver.

— If you arelogging datain the TSC1 data collector, the Base
screen appears. It shows what point is being surveyed and
the time elapsed since data logging started. Leave the
TSC1 connected to the base receiver, and set up the rover
using another TSC1.

Setting up the Rover

To set up the rover receiver for a FastStatic survey:

1.

Set up the antenna using atripod, tribrach, and tribrach adaptor.
The antenna must have a clear view of the sky.

Connect the hardware as shown in Figure 5.1 (see page 78) or
Figure 5.2 (see page 79), depending on the receiver type.

Note — You do not need a radio connection for a FastSatic survey.
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Starting the Rover Survey

To start the survey:

1.

From the main menu, select Survey. From the Select Survey
Syle menu, select your new FastStatic Survey Style.
Press . For more information, see page 80.

Note — If a survey isrunning, the Select Survey Style menu does
not appear. If the current survey is not FastSatic, end it (see
page 54) and return to Sep 1.

Select Measure points.

Enter values in the Point name, Code, and Antenna height
fields.

Make sure the antennais centered and vertical over the control
point, then press the softkey or ). The data collector
starts to record data.

Note — The antenna should be on a tripod to keep it vertical and
stationary while data is recorded.

The Trimble Survey Controller software has preset times for
recording a FastStatic point. These times are related to the
number of satellites tracked. When the preset time has elapsed,
the softkey appears. Pressit to store the point.

Move to another point. Repeat Step 3 through Step 5 until all
the points are measured.

Note — There is no need to maintain lock on satellites when
moving between points.

End the survey (see page 54).

Reviewing Data

To review the datain the Trimble Survey Controller software
database, see page 21.

Trimble Survey Controller Field Guide



CHAPTER

In the Office

In this chapter:

m Introduction
m Recharging the TSC1 battery
m Data transfer



6 In the Office

Introduction

This chapter describes operations normally performed in the office.
Thereis a section on charging batteries and a section on transferring
files to and from the office computer.

—\O/— Tip — For more information on any topic covered in this chapter, refer to
= the Trimble Survey Controller Reference Manual.

Recharging the TSC1 Battery

To recharge the Lithium-ion battery of the TSC1 data collector, do one
of the following:

*  Connect the TSC1 to the AC adaptor (the power supply for the
PowerLiTE™ battery charger).

*  Connect the TSC1 to an Office Support Module II™ (OSM 11)
charger.

*  Removethe battery and chargeit in the (optional) battery
charger.

»  Connect the TSC1 to areceiver that has an external power
source, or to a camcorder battery. Change the Low voltage
charging enabled setting to Yes.

The battery recharges fully in approximately three hours.

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

1. Connect the TSCL1 data collector to the AC adaptor using the
TSC1 to DB9/power supply Y -cable (part number 32345).

2. Insert the jack plug on the AC adaptor into the socket on the
Y -cable, and the Lemo connector into the TSC1 data collector.
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3.

Plug the AC adaptor into the main power.

Note — The AC adaptor can power the PowerLiTE battery charger
while recharging the TSC1 battery.

Using the Office Support Module Il (OSM II) Charger
To recharge the TSC1 battery using the OSM 1I:

1.

Connect the TSC1 data collector to the OSM |1 charger using
the TSC1 to 5-pin Lemo adaptor cable (part number 32959).
Connect this cable to the TSC1 and to the 5-pin Lemo cable
from the OSM 11.

Plug the OSM |1 charger into the main power.

Using the Battery Charger

To recharge the TSC1 battery using the optional battery charger:

1.
2.

Remove the battery from the TSC1 data collector.

Connect the battery charger to the main power using the AC
adaptor (part number 30413).

Insert the TSC1 battery in the battery charger. The orange
(Contact) status light indicates that a battery is correctly
inserted. When the green (Charge) status light is on
continuously, the battery is fully charged.
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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 that has an
external power source, or directly to a camcorder battery.

Make sure the TSC1 cannot turn itself off while the battery is
being charged. To do this:

a. Select Configuration/ Controller / Time/date.
b. Accessthe Timeout field and press the [ Never ] softkey.

Select Configuration / Controller / Hardware and set the Low
voltage charging enabled field to Yes. Thisfield defaults back
to No when the TSC1 data collector is turned off.

A Chargeicon appearsin the status line until the battery isfully
charged.

Note — Do not start a survey while charging the TSC1 battery in this

way.

Data Transfer

You can transfer various types of files between the TSC1 data
collector and the office computer, including .dc files, feature and
attribute libraries, DTMs, and languagefiles. The datatransfer process
on the TSC1 data collector is controlled by the office software when
you connect the TSC1 and select the appropriate options.

Use one of the following software packages to transfer data to and
from the TSC1 data collector:

Trimble Geomatics Office
Data Transfer

Trimble Survey Office
TRIMMAP

GPSurvey

For more information about the data transfer process, refer to the
documentation for the software you use.
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Connecting the TSC1 Data Collector

To transfer data between the TSC1 data collector and the office
computer, connect the equipment as shown in Figure 6.1 (or
Figure 6.2, depending on the equipment).

C:o the office computer
To the battery charger (optional)
To main power

Figure 6.1 Download connection

TSC1

Connect the TSC1 data collector to the office computer, the battery
charger, and the AC adaptor using the TSC1 to DB9/power supply
Y -cable (part number 32345).
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Alternative connection

If using an Office Support Module (OSM, part number 20669-40),
connect the TSC1 data collector to the office computer using the cable
attached to the OSM |1 charger. With some equipment, you may need
to use the adaptor cable, part number 32959, to do this:

1. Connect the TSCL1 data collector to the OSM |1 using the cable
attached to the OSM.

2. Connect the OSM |1 to the office computer using the RS232
cable. Insert oneend in the OSM 11 DATA 1/O port, the other in
the office computer.

Figure 6.2 shows how to connect the equipment using this method.

To the office computer

TSC1

=
::]: OSM Il charger
==
==

To main power

Figure 6.2  Alternative download connection
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Transferring the Data

You can download files from the TSCldata collector to the office
computer or upload files from the office computer to the TSCL1.:

e Onthe TSC1 data collector select Files/ Import/Export. Then
select Trimble PC communications.

The following message appears:
Data transfer. Waiting for PC connection.

Therest of the procedure is controlled by the office computer. To
continue, refer to the documentation for the software you use.

Note — There are no communication parameters to set up, asthe
Trimble Survey Controller software and the office software negotiate
the maximum speed at which they can work together.

To abandon the data transfer at any time, press the K& key on the
TSC1 data collector or the key on the office compuiter.

When a.dc fileistransferred to Trimble Geomatics Office, Trimble
Survey Office, TRIMMAP, or GPSurvey software, any GPS

data files associated with that file are also transferred. You cannot
transfer these GPS data files separately.

Note — If you use a geoid model in a Trimble Geomatics Office or
Trimble Survey Office project and you upload the job into the Trimble
Survey Controller software, remember to upload the geoid file (or the
relevant part of the geoid file) as well.
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Serial Number Form

Introduction

This appendix provides a serial number form that you can use to
record the part numbers, serial numbers, and version numbers of the
Trimble Survey Controller equipment.

Use Table A.1 to record these details.

APPENDIX

Table A.1 Equipment Details
Type Part number |Serial number Software |Firmware
version version
Receiver
Antenna
(optional)

TSC1




A  Serial Number Form

—\O/— Tip — There is a copy of this form in Appendix A of the Trimble Survey
= Controller Reference Manual. Store one of them in a safe place. You will
need it if the equipment is ever lost, stolen, or damaged.
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Add softkey 51
aternate keys 11
arrows on screen 17
as-staked point
recording, conventional survey 73
recording, RTK survey 53
automatic calibration 43, 44
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B

backsight point 62
base receiver 2
base station
FastStatic survey 77
locating 29
RTK survey 31
base survey
starting, FastStatic 80
starting, RTK survey 35
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C
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automatic 43

notes and recommendations 44
when to perform one 49
calibration points 44
using GPS to measure 46
caution
changing coordinate system or
calibration 49
inserting plugs 58
measuring antenna height 36
selecting antennatype 35
using autonomous positions 30
when to calibrate 44
Check mark softkey 51
Cogo menu 19
cold boot 24
Configuration menu 19
Controller menu 19
Job menu 19
Survey Stylesmenu 19
configuring ajob 28
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OSM 11 for download 87
Trimble conventional instrument to
TSC1 58
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control points 44
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conventional survey 57

if unknown 28
coordinate view

changing for apoint 22
Coordinate view setting 22
Copy softkey 35
creating

anew job 26

aSurvey Style 35
current survey, changing some settings

for 65

D

datatransfer 86
aborting 89
data, entering and editing 20
database, reviewing 21
date, setting 29
datum transformation, when to define 48
DC files, transferring 89
default settings, restoring 24
defining WGS-84 coordinates for base
station 30
differential survey, characteristics of 4
download connection 87
dual-frequency receivers, initializing with 3

E

Edit softkey 15
editing data 20
ending asurvey 54
conventional instrument 73
entering data 20
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procedure 76
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files, downloading and uploading 87

Find softkey 46

FTPsite x

G

genera procedure
stakeout, conventional survey 68
stakeout, RTK survey 48
GPS datafiles, transferring with DC files 89
GPS survey
requirements 2
GPS Tota Station 4700 receiver
base receiver, RTK 34
FastStatic 79
rover (interna radio), RTK 39
GPS Tota Station 4800 receiver
base receiver, RTK 33
FastStatic 78
rover (interna radio), RTK 38
GPSurvey software 86
graphical display screen
conventional survey 71
navigating using 52
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H

hard keys 11

Help, context-sensitive x
Help, online 22

Here softkey 30, 36

I
initialization
if it fails 42
Known Point 41
loss of 40
On-The-Fly (OTF) 41
summary of methods 40
Instrument menu 19
instrument point, coordinates of 62

K

Key in Point 49
Key in softkey 46
keying in

grid coordinates, conventional

survey 68

grid coordinates, RTK survey 44
Kinematic survey, characteristics of 3
Known Point initialization 41

L

List softkey 41
locating the base station 29
loss of initialization 40

M
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if connected to a conventional
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returningto 12
Measure softkey 12
measuring a point
FastStatic survey 82
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RTK survey 42
using conventional instrument 65
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menu structure 18
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Office Support Module Il (OSM 1) charger
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using 22
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Page up softkey 21
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precision
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R
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Real-time differential technique 6

Real-time kinematic survey
configuring ajob 28
creating anew job 26
setting up the rover 37

Real-time kinematic technique 6

real-time survey requirements 2
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rover survey
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shutting down and restarting 23
single-frequency receiver, initializing with 3
softkeys 11
if morethan five 12
screen showing 15
See also individual softkey entries
software
for transferring files 86
what the Trimble Survey Controller
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calibrating before 44
conventional instrument 67
RTK survey 48
staking out a point
conventional survey 69
RTK survey 50
Start softkey 36
starting
base survey, FastStatic 80
base survey, RTK survey 35
rover survey, FastStatic 82
rover survey, RTK survey 40
Static technique 5
station setup
conventional survey 62
FastStatic survey 77
RTK survey 29
statusline
screen showing 17
survey icon 43
Store softkey 43
Stylewizard 16
Survey Style
creating 35
selecting 61
survey techniques, whichto use 3
survey, ending 54
SVs See satellites
system units, setting 28

T

target, navigating to point 71
time/date, setting 29
timeout, when charging TSCL1 battery 85
tip
accessing aHelp topic 22
editing tolerances 71
finding information 26
keeping serial numbers safe 92
keying in grid coordinates 46
Known Point initialization 41
learning the screens 17
practising 52
second function keys 21
selecting amenu item 12
tolerances, if exceeded 47
Trimble Geomatics Office software 86
Trimble Survey Controller Reference
Manual x
Trimble Survey Office software 86
TRIMMAP software 86
TSC1 data collector
accessing afield 11
connecting to office computer 87
connecting to Trimble conventional
instrument 58
entering and editing data 20
recharging the battery 84
turning on/off 11
using second functions 11
turning the conventional instrument 70

U

Units softkey 12
units, setting 28
upload connection 87
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for

Please circle a response for each of the statements below:
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Please answer the following questions:
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