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this Trimble Software product will substantialy
conform to Trimble's applicable published
specifications for the Software for a period of
ninety (90) days, starting from the date of
delivery.

Warranty Remedies

Trimble's sole liability and your exclusive remedy
under the warranties set forth above shall be, at
Trimble's option, to repair or replace any Product
or Software that fails to conform to such warranty
(“Nonconforming Product”), or refund the
purchase price paid by you for any such
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or performance problems resulting from (i) the
combination or utilization of the Product or
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systems or devices not made, supplied or specified
by Trimble; (ii) the operation of the Product or
Software under any specification other than, or in
addition to, Trimbl€'s standard specifications for
its products; (iii) the unauthorized modification or
use of the Product or Software; (iv) damage
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TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A
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OF TRIMBLE ARISING OUT OF, OR IN
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IMPLIED WARRANTY, SO THE ABOVE
LIMITATION MAY NOT APPLY TO YOU.

TRIMBLE NAVIGATION LIMITED ISNOT
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OR THE AVAILABILITY OF GPS SATELLITE
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PROVISION HEREIN SHALL BE LIMITED TO
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PERMITTED BY APPLICABLE LAW, IN NO
EVENT SHALL TRIMBLE OR ITS SUPPLIERS BE
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THE PRODUCTS, SOFTWARE, AND
ACCOMPANYING DOCUMENTATION AND
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LOSS OF BUSINESS INFORMATION, OR ANY
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STATES AND JURISDICTIONS DO NOT ALLOW
THE EXCLUSION ORLIMITATION OF LIABILITY
FOR CONSEQUENTIAL OR INCIDENTAL
DAMAGES, THE ABOVE LIMITATION MAY NOT
APPLY TO YOU.



Notices

Class B Statement — Notice to Users. This
equipment has been tested and found to comply
with the limits for a Class B digital device,
pursuant to Part 15 of the FCC rules. These limits
are designed to provide reasonabl e protection
against harmful interferencein aresidential
installation. This equipment generates, uses, and
can radiate radio frequency energy and, if not
installed and used in accordance with the
instructions, may cause harmful interference to
radio communication. However, thereisno
guarantee that interference will not occur in a
particular installation. If this equipment does
cause harmful interference to radio or television
reception, which can be determined by turning the
equipment off and on, the user is encouraged to
try to correct the interference by one or more of
the following measures:

— Reorient or relocate the receiving antenna.

— Increase the separation between the equipment
and the receiver.

— Connect the equipment into an outlet on a
circuit different from that to which the receiver
is connected.

— Consult the dealer or an experienced radio/TV
technician for help.

Changes and modifications not expressly
approved by the manufacturer or registrant of this
equipment can void your authority to operate this
equipment under Federal Communications
Commission rules.
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About This Manual

Welcome to the world of surveying with the Trimble Survey
Controller™ system. This system is aresult of Trimble's continued
commitment to manufacturing the very best survey products. The
Trimble Survey Controller version 10.0 software operates on the
Trimble System Controller platform, the TSCe™ data collector.
Together they make it possible for you to survey more efficiently than
ever before.

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

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

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

Even if you have used other Global Positioning System (GPS)
products before, we recommend that you spend some time reading this
manual to learn about the special features of this product.

If you are not familiar with GPS, visit our website at
www.trimble.com for an interactive look at Trimble and GPS.
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Related Information

Aswell asbeing supplied in hardcopy, this manual is availablein
portable document format (PDF) on the Trimble Survey Controller
CD-ROM.

Other sources of related information are:

»  The TSCe data collector has an online Help system that makes
it easy to find the information you need. To accessthe Help
system, press(Alt] + (H) or tap st and select Help. If you are
running the Trimble Survey Controller software, tap (?) or press
+ H) to access the Trimble Survey Controller Help.

* Release notes — the rel ease notes describe new features of the
product, information not included in the manuals, and any
changes to the manuals. They are provided as a .pdf file on the
CD

»  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
website at www.trimble.com/support/support.htm.

e Trimbletraining courses — consider atraining courseto help
you use your GPS system to its fullest potential. For more
information, visit the Trimble website at
www.trimble.com/support.

Technical Assistance

If you have a problem and cannot find the information you need in the
product documentation, contact your local Distributor. Alternatively,
request technical support using the Trimble website at
www.trimble.com/support/support.htm
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Your Comments

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

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

*  Complete the 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
them Attention: Technical Publications Group.

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.

Is an example of a hardware key (hard key) that you
must press on the TSCe keypad.

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).

Is an example of a softkey. The operation of softkeys is
explained in the Trimble Survey Controller User Guide.
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CHAPTER

General Operation

In this chapter:

Introduction

Starting the Trimble Survey Controller software
The Trimble Survey controller screen

Entering data

Reviewing the database

File management



1 General Operation

Introduction

This chapter describes how to operate the Trimble Survey
Controller™ software.

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

e Storespoints.
e Controls stakeout tasks.
»  Performs numerous calculations, including Cogo functions.
»  Permits two-way data transfer operations.
For GPS surveysit also:
»  Configuresthe necessary receiver parameters.
*  Monitors receiver and radio status.

The Trimble Survey Controller software makes surveying faster and
more efficient. The best way to learn it isto take it out into the field

and become familiar with the screen and keypad by pressing various
keys, looking through the menus, and using the online help.

Starting the Trimble Survey Controller software

To start the Trimble Survey Controller software, do one of the
following:

«  Press|ci\+Esc) or tap @Astat| on the Windows task bar, then
select Programs/ Survey Controller.

*  From the desktop, double-tap on the Survey Controller shortcut.
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The Trimble Survey Controller Screen

This section describes the features of the Trimble Survey Controller
screen and how to use them to operate the software. Figure 1.1 shows
the parts of the screen.

Screen title Help

About
button/icon

Status bar

& 6

Menu icons Eiles Key in Configuration ?1_550
g A
[, .‘..
‘1
il L @
> Favarites Buttons
Survey Coqgo Instrument :
Switch to
Statusline —_— pTK:Fixed H:0.006m %0.011m RMS:8
Softkey area Enter

Figure 1.1  Typical Survey Controller screen

{O} Tip — To view the description of a button/icon, tap and hold over the
= button/icon to display a ToolTip.

Menus

Menus list the Trimble Survey Controller software functions. When
you turn on the TSCe data collector, the main menu appears after the
Trimble logo screen.

To select amenu item, tap the required option.

Other menus, such as the Files menu or the Instrument menu, appear
when you select these items from the main menu.

To return to the main menu at any time, tap Memw |,
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Figure 1.2 shows a two-page summary of the Trimble Survey
Controller menu structure.

Files

Job management

Review current job
ﬁ Map of current job
Status of current job

Copy data between jobs

Send ASCII data

Import/ Export Receive ASCII data
Windows Explorer

Comma separated files

Key in

Points
Lines
Arcs
Boundary
Roads
Templates
Notes

Survey — ltems 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 Points
Measure laser points Lines
Stakeout... Arcs
Initialization DTMs
Site calibration Roads

Swap base receiver
End survey

4

Figure 1.2 Trimble Survey Controller menu structure (continues next page)
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Configuration
Job... Coordinate system
Controller... Units .
Feature & attribute libraries Cogo settings
Survey Styles...
Time/date
Language
Sound events
Cogo

Compute inverse
Compute intersections
Compute area
Compute azimuth
Compute distance
Subdivide a line
Subdivide an arc
Traverse

Instrument

Items depend on the type
of instrument the TSCe data
collector is connected to

Items depend on the
Survey Style selected

Satellites

Receiver files
Position

Receiver status
Options

Navigate to point
Station setup details
Target details
Instrument controls

Rover options

Topo point

Rover radio

Base options

Base radio

Laser rangefinder
FastStatic point
Observed control point
Rapid point
Continuous points
Stakeout

Instrument

Target

Rounds

Site calibration

PP initialization times
Duplicate point actions
Corrections

Traverse options

Trimble Survey Controller User Guide
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Status Bar

The status bar is located on the right side of the Trimble Survey
Controller screen. It displays various icons depending on the
equipment that is connected to the TSCe data collector. Tap on anicon
to view more information about the equipment. Table 1.1 listsand
explains these icons.

Table 1.1 Status bar icons

Icon What it shows
Data collector is connected to and drawing power from an external
—— supply.
Data collector is connected to an external power supply and is
o recharging the internal battery.
=) Ik Power level is 100%.
or or
E:I SDF Power level is 50%.
-

If this icon is on the top right, it refers to the TSCe internal battery.
If it is below the internal battery, it refers to the power level of an external
device.

F—
==

A GPS Total Station® 5700 receiver is in use.

A GPS Total Station 4800 receiver is in use.

=
&’

A GPS Total Station 4700 receiver is in use.

=

A GPS Total Station 4800 receiver is in use. The antenna height is
shown to the right of the icon.
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Table 1.1 Status bar icons (Continued)

Icon What it shows

An external antenna is in use. The antenna height is shown to the right
of the icon.

A conventional instrument is in use. If a station setup is completed, the
instrument height is shown to the right of the icon.

A conventional instrument is being used to measure a point.

|22 e

A robotic instrument is locked on to the target (prism).

A robotic instrument is being used to measure a point.

+

23 | =D

The height of a conventional target is shown to the right of the icon.

The prism is locked by the Robotic instrument. The target height is
shown to the right of the icon.

A static point is being measured.

> | <@ | =@

Radio signals are being received.

|3.";'.'-
—

Cellular modem signals are being received.

s

=

P
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Table 1.1 Status bar icons (Continued)

Icon What it shows

&
&

WAAS signals are being received.

Continuous points are being measured.

K

If no survey is running, the number of satellites being tracked is shown
to the right of the icon.

If a survey is running, the number of satellites in the solution is shown to
the right of the icon.

Map button

Tap to display the map of the current job. For more information,
see Map of Current Job, page 48.

Favorites menu

The Favorites menu provides quick access to commonly used screens
(windows). You can access a screen from the Favorites list or use
switeh o] t0 SWitch between active screens.

To access a screen from the Favorites list, tap and select the
screen that you want to access.

To add a screen to the Favorites list, view the screen you want to add
and select Favorites/ Add to favorites. To remove a screen, view the
screen and select Favorites/ Remove from favorites.
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Enter button

The button performs the same action as pressing on
the TSCe keypad. The action of the button relates to particular
screens, and in some screens, the caption on the button changesto
describe the action for that screen. For example, changesto
when you are in the Measure points screen.

Softkeys

Softkeys (software keys) are displayed on the bottom line of the
Trimble Survey Controller screen. Softkeysrelate to particular screens
and only appear when these screens are accessed. For example, the
softkey appears when the Antenna height field is accessed, asit
relates to thisfield.

Tap asoftkey to accessit, or use the shortcut key combinations with a
designated key from the keypad. For example, in the Map of current

ob screen, to zoom in on an area, tap or the key combination,
E¥ea)

Note — The [t softkey appears if there are more than four softkeys
associated with a screen. Tap it to see the others. Alternatively, press
the (A ] (Shift) key to access the other softkeys.

Shortcut keys

Shortcut keys (also known as access keys or hotkeys) provide a quick
way of using the keypad to access menus and commonly used options.
They appear as an underlined letter in the menu or option description.
Hold down the key and press the appropriate letter key to use
them.
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Table 1.2 shows the shortcut keys that are commonly used in the
Trimble Survey Controller software.

Table 1.2

Survey Controller shortcut keys

Use plus this key...

to access the...

Files menu

Key in menu

Survey menu

Cogo menu

Configuration menu

Instrument menu

Map of current job

Main menu

Favorites menu

Switch to list

=|E|6||E|0|0|6)|E|E|H

Online Help

For information on the shortcut keys you can use to carry out
commands in the TSCe data collector and Windows CE, see A ppendix

A, page 412.
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Online Help

Online help for the Trimble Survey Controller software isdisplayed in
Hyper-text Markup Language (HTML) pages. You can click on any
underlined text (link) to move to the page it describes.

There are several ways to obtain help while you are using the Trimble
Survey Controller software:

»  To access help within the Trimble Survey Controller software,
tap [ or press (At J+(H).

Anindex of al the topics appears, with the default topic for the
current screen highlighted. Do one of the following:

Entering Data

To view thistopic, tap the topic.

To search for adifferent topic, enter a new keyword or
scroll through the list.

To enter data:

1. Whenafieldishighlighted, tap thefield again to accessit. Then
do one of the following:

Type the numeric or alphanumeric details, depending on
thefield.

Select an item from alist of options. To do this, highlight
the required option and tap [_Enter ],

Select anitem from alist of relevant recordsin the
database. To seethelist of available records, tap T Tst |,
then select the required item(s) and tap [-Eter |, (The
softkey only appears when you edit certain fields.)

Select an item from the map. For more information, see
Selecting Features, page 51.
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— Toenter avaluein different units, typein the value and tap
[uits ], Select the unitsto be used. The valueis converted to
the system units and the result isinserted in the field. For
more information, see System Units, page 58.

When the field is complete, tap to save any changes and
move to the next field.

When all fields are complete, tap to accept the screen.
Some screens cannot be accepted unless certain fiel ds have been
completed. For example, in the Measure points screen, you
cannot measure a point unless the Point name and Antenna
height fields have valuesin them. If you tap before
completing these fields, a warning message appears.

Using Quadrant Bearings

To enter quadrant bearings:

1.

Make sure the system units are quadrant bearings.
For more information, see System Units, page 58

Enter the bearing in any Bearing field.

Tap e ), (WwW ], [SE J, or [SW ],
The quadrant bearing isinserted in the field.

Example
To enter the quadrant bearing N25° 30' 30"E in a bearing field:

Key in 25.3030.
Tap e,
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Using the In-Field Calculator

The TSCe in-field calculator lets you calculate values for the
following fields:

*  Northing
» Easting
* Elevation

* Antennaheight

e Azimuth
« Dist

+ H.Digt

« VDist

When you access one of these fields, the softkey appears,
indicating that the calculator is available. Use the calculator to find
values such as the total of two distances, or the distance between two
points.

Tip — When calculating a distance between two points, tap to select
the points from the Trimble Survey Controller database.

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

Table 1.3 shows the operators for the in-field cal cul ator.

Table 1.3 Symbols used by the in-field calculator

Symbol Function Example Result
= Starting an equation =3+4 7

+ Adding =3+2+5 10

- Subtracting =5-3 2

* Multiplying =2*4 8
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Table 1.3 Symbols used by the in-field calculator (Continued)

Symbol Function Example Result

/ Dividing =10/2 5

( Inserting parentheses =2*(5+3) 16

)

ba Calculating the gzimuth =1000}" 1001 Azimuth between Point 1000
between two points and Point 1001

Note: The arrow symbol only
appears in the list for an

azimuth field.
Calculating the slope distance  =1000 11001 Slope distance between Point
4 between two points 1000 and Point 1001
Calculating the horizontal =1000211001 Horizontal distance between
| distance between two points Point 1000 and Point 1001
Calculating the vertical =100041001 \Vertical distance between
al distance between two points Point 1000 and Point 1001

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

5@} Tip — When you enter equations using the in-field calculator, enter the

“_n

= symbol first.

Time/date options

To find out how to set the time and date on the TSCe data collector, see
Appendix A, page 415. To specify other time and date options in the
Trimble Survey Controller job, select Configuration / Controller /
Time/date and do the following:

»  Setthefixed interval after which the Trimble Survey Controller
software automatically records the current time in the current
job. Enter the required interval in the Time stamp field.
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*  Setthe GPStimedisplay to Local date/time if you want to
display the GPStime (for example, in the QC records) as alocal
date and timeinstead of GPS weeks and seconds. Thevaluesare
always stored as GPS weeks and seconds—this setting only
configures the display.

Reviewing the Database

To view the records stored in the job database, do one of the following:
*  From the main menu, select Files/ Review current job.
e Tap and select Review current job.

Records are stored in chronological order.

To move around the database, use one of the following:
*  Thescroll bar.
* The and softkeys.
e Thearrow keys.

To search for aparticular item:
e Tap(sarh], and select an option to search for.

To move to the end of the database quickly:
»  Highlight the first record then press( ¢ ) on the keypad.

For more information about a record, highlight the record and tap

Enter ), The [Wext ] and [Prev_] softkeys show the next record and the
previous record respectively. Tap [Ese_] to return to the database
listing.

Note — If point coordinates appear as“ ?" see Coordinate View
Setting, page 16.

You can edit certain records, for example, Code and Antenna.
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Note — When you change an antenna height record in the database,
any offset points that are stored as coordinates are not updated.

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

Tip — To review features from the Map of current job screen, select the
required feature(s), tap and hold on the screen and choose Review from
the shortcut menu.

You can store a note at any position in the database. To do this:
1. Highlight arecord.
2. Tap Wt . The Note screen appears.

3. Enter the note and tap [Eter ], The note is stored immediately
before the record you highlighted in step 1.

The Note screen remains open until you tap CEsc_1. Alternatively,
tap when there is no text on the screen.

For details of the road information that is stored in ajob, see
Chapter 6, Roading.

Coordinate View Setting

The setting in the Coordinate view field (for example, WGS-84, Locdl,
Grid, or HA VA SD) determines which values are visible in the point

record. You can change the coordinate view setting for the job or just

for viewing a point.

To change the coordinate view setting for the job, see System Units,
page 58.
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To change the Coordinate view setting for a point that you want to
view:

1.  When reviewing the database, highlight the point record and tap
[Enter |

2. Tap and set the Coordinate view field as required.
The options are listed in Table 3-4 on page 58.

If the coordinate value for apoint is ?, one of the following situations
may have occurred:

*  Thepoint may be stored asa GPS point but with the Coordinate
view field set to Local or Grid and a datum transformation and
projection not defined. To correct this, change the Coordinate
view setting to WGS-84, define a datum transformation and/or
projection, or calibrate the job.

*  Thepoint may be stored as a polar vector from a point which
has been deleted. To correct this, restore the point.

* Ina2D survey, aprojection may have been defined with the
project height at null. To correct this, set the project height to
approximate the site elevation.

Deleting and Restoring Points, Lines, or Arcs

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

1. From the main menu, select Files/ Review current job.
2. Highlight the point, line, or arc to be deleted and tap [_Enter |,

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

4. Tap e, The Trimble Survey Controller software records a
note after the origina point, line, or arc record, showing the
time it was del eted.
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When you delete a point, line, or arc, the point symbol changes. For
example, for atopo point, the » symbol replacesthe = symbol.

When you delete aface 1 or face 2 observation that contributesto a
matched pair record, the matched pair record is also deleted. The same
appliesto mean turned angle records.

Tip — To delete features from the Map of current job screen, select the
required feature(s), tap and hold on the screen and choose Delete from
the shortcut menu. Select the features you want to delete and tap [Enter ],

To restore a point, line, or arc in the Trimble Survey Controller
software database:

1. From the main menu select Files/ Review current job.
2. Highlight the point, line, or arc to be restore and tap [Enter ],
3. Tap ufeets,

Deleted points

A deleted point, line, or arc is not used in calculations, but it is still in
the database. Deleting points, lines, or arcs does not make ajob file
smaller.

When you transfer afile that contains deleted points, the deleted
points are not transferred to the office software. If you transfer afile
using the Trimble™ Data Transfer utility, however, the deleted points
arerecorded in the Data Collector (.dc) file. They have aclassification
of Deleted.

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

Tip — To see how a point is stored, select Files / Review current job. Then
highlight the point, tap i’ and view the Stored as field. For more
information, see Table 16.2 on page 301.
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File Management

Use Microsoft Windows CE Explorer to view and manage (copy,
delete/restore) files stored in the TSCe data collector. You can access
Windows Explorer from the Trimble Survey Controller software. To
do this, select Files/ Windows Explorer from the main menu. The
Windows Explorer screen opens at the \Trimble Data folder. This
folder stores all job data used in Trimble software. The \Survey
Controller folder stores the Trimble Survey Controller program and
Help files.

Figure 1.3 shows the Trimble Survey Controller folder structure and
the types of files located in each folder.

Program Files
e

Survey Controller | ——> | = Application file

K e
m Language file
m Audio file
m Help HTML file
u Help GIF image

< o—

= Job file

m GPS data file

m Grid DTM file

Trimble Data = TIN DTM file
m Geoid file

m Feature and
attribute library

m Survey Style file

m Combined datum
grid file

m CSV file

m Background map file

= DC file

m UK National Grid file

Figure 1.3 Trimble Survey Controller folder structure
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For more information on using Windows Explorer, refer to the
Windows CE Help provided on the data collector.

Tip — Use Files / Job management to copy and delete job files. If you
delete job files, any associated GPS files associated are automatically
deleted.

Messages

If the Trimble Survey Controller software cannot operate normally, it
displays a message on the screen, or aflashing message in the status
line. With some messages, the Trimble Survey Controller software
makes an audible sound alerting you to the event that has occurred.
For more information, see Sound Events, bel ow.

Sound Events

Sound events are prerecorded messages that notify you about an event
or action that has occurred. They correspond with status line
messages, and common error and warning messages.

Sound events are stored as .wav files. You can customize your own
sound events by replacing or deleting the existing .wav fileslocated in
the \Survey Controller\L anguages\<L anguage>\ folder.

Tip — Use the Recorder application provided on the TSCe data collector to
record your own sound events. Alternatively, transfer .wav files from the
office computer to the TSCe data collector using Trimble's Data Transfer
utility.

To turn sound events on or off:

1. From the main menu, select Configuration / Controller / Sound
events.

2. Select the Play sound events check box to turn sound events on,
or clear the check box to turn sound events off.
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Status Line Messages

A status line message is usually displayed when the Trimble Survey
Controller software cannot start or continue with its present function
for some reason. For example, a message appears if thereis no radio
link or if the battery islow.

A status line message usually remains on the screen until you (or the
Trimble Survey Controller software) resolve the situation.

When the TSCe data collector is connected to areceiver, the statusline
displays the current survey mode. Table 1.4 explains these modes.

Table 1.4 GPS status line mode display

Survey mode

Explanation

No Survey The receiver is connected but a survey has not been started.

RTK:Fixed The current RTK survey is initialized, and the solution type is L1 fixed—
centimeter-level.

RTK:Float The current RTK survey is not initialized, and the solution type is L1 float.

RTK:Check The current RTK survey is verifying the initialization.

RTK:Auto The radio link is down in the current RTK survey, and the solution is an
autonomous position.

RTK:WAAS The radio link is down in the current RTK survey, and the solution is a
WAAS position

FastStatic The current survey type is FastStatic.

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

PPK:Float The current postprocessed kinematic survey is not initialized and, when

postprocessed, should yield an L1 float solution.

RT differential

The current survey type is real-time differential.

Infill:Fixed

The current kinematic infill survey is initialized and, when postprocessed,
should yield an L1 fixed or an iono-free (centimeter-level) solution.
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Table 1.4 GPS status line mode display (Continued)

Survey mode Explanation

Infill:Float The current kinematic infill survey is not initialized and, when
postprocessed, should yield an L1 float solution.

Infill The current survey type is differential, and you are doing an infill session.

WAAS The current survey type is differential, and using signals from the WAAS
satellites.

The root mean square (RMYS) indicator is displayed when you arein
Fine mode in a real-time kinematic survey. It shows the RMS of the
current position, expressed in millicycles.
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Introduction

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

If you intend to combine conventional observations with GPS
measurements, read the whole of this chapter. To make only
conventional observations, see Choosing a Coordinate System for a
Conventional Survey, page 39.

GPS Coordinate System

GPS measurements are referenced to the 1984 World Geodetic System
reference ellipsoid, known as WGS-84. However, for most survey
tasks, results in terms of WGS-84 have little value. It is better to
display and store results in terms of alocal coordinate system. Before
you start a survey, choose a coordinate system. Depending on the
reguirements of the survey, you can choose to give the resultsin the
national coordinate system, alocal coordinate grid system, or aslocal
geodetic coordinates.

When you have chosen a coordinate system, search your survey
archives for any horizontal and vertical control pointsin that
coordinate system that are in the area to be surveyed. You can use
theseto calibrate a GPS survey. For moreinformation, see Calibration,
page 271.
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Local Coordinate Systems

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

* local datum

*  datum transformation

*  map projection

« cdibration (horizontal and vertical adjustments)

When you survey using GPS, consider each of these.

Local Datum

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

Datum Transformation

GPS is based on the WGS-84 dllipsoid, which is sized and positioned
to best represent the entire earth.

To survey in alocal coordinate system, the WGS-84 GPS positions
must first be transformed onto the local ellipsoid using a datum
transformation. Three types of datum transformation are commonly
used. Alternatively, you can choose not to use atransformation at al.
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The datum transformations are as follows:

three-parameter — This assumes that the rotational axis of the
local datum is parallel with the rotational axis of WGS-84. The
three-parameter transformation involves three simple
trandationsin X, Y, and Z. The three-parameter transformation
that the Trimble Survey Controller software usesisa
Molodensky transformation, so there may also be achangein
ellipsoid radius and flattening.

Note — Positions on a local datum are commonly called * local
geodetic coordinates’ . The Trimble Survey Controller software
abbreviatesthisto* Local” .

seven-parameter — This is the most complex transformation. It
appliestrandations and rotationsin X, Y, and Z aswell asa
scale factor.

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

page 32.

Map Projection

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

Note — Positions on a map projection are commonly called “ local grid
coordinates’ . The Trimble Survey Controller software abbreviatesthis
to* Grid” .
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Horizontal and Vertical Adjustments

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

Calibration

Calibration is the process of adjusting projected (grid) coordinates to
fit the local control. You can key in acalibration, or let the Trimble
Survey Controller software calculate it. You should calculate and
apply acalibration before:

«  staking out points

e computing offset or intersection points
The rest of this section describes how to perform acalibration using

the Trimble Survey Controller software. To key in a calibration, see
Creating a Job, page 42.
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Calibration Calculations

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

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

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

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

Then specify whether grid or ground coordinates are required
after asite calibration. When ground coordinates are required,
you must specify the project height. In this case, the Trimble
Survey Controller software performs a calibration that
calculates a Transverse Mercator projection and a Molodensky
three-parameter datum transformation using the supplied
control points. The project height is used to compute a ground
scale factor for the projection so that ground coordinates are
computed at that height.
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Table 2.1 shows the output of a calibration when various datais
supplied.

Table 2.1 Calibration output

Projection Datum Calibration output

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

vertical adjustment

No Yes Transverse Mercator projection,
horizontal and vertical adjustment

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

Local Control for Calibration

Trimble recommends that you observe and use a minimum of four
local control points for the calibration calculation. For best results,
local control points should be evenly distributed over the job area as
well as extending beyond the perimeter of the site (assuming that the
control isfree of errors).

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

Why Calibrations Are Needed

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

Note — Perform a calibration at any time, but always complete the
calibration before staking out any points, or computing offset or
intersection points.
If no datum and no projection are defined, you can only stake out lines
and points that have WGS-84 coordinates. Displayed bearings and
distances are in terms of WGS-84.
Specify a projection before staking out arcs, roads, and DTMs. The
Trimble Survey Controller software does not assume that WGS-84 is
the local elipsoid, so you must also define a datum.
Without a datum transformation, you can only start areal-time base
survey with aWGS-84 point.
For information on how to perform a calibration, see Calibration,
page 271.
Figure 2.1 shows the order of calculations performed when a
calibration is calculated.
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Input GPS Measurements WGS-84 LLH
User-supplied
Datum transformation

Local ellipsoid (intermediate)
L'L'H

User-supplied

Map projection
Unadjusted grid

NEH

User-supplied
Control (N E)control
Calculate

Horizontal adjustment
(N E)control and N E

User-supplied
map projectio
P Pro) Output

Local ellipsoid
L'L'H'

Adjusted grid
N'E'H'

User-supplied
Control (h)control

YES

Geoid Model?2

User-supplied
Geoid model
| hgeoid

Calculate
Vertical adjustment
(h)control and hgeoid

Calculate
Vertical adjustment
(h)control and H'

Output grid coordinates (N' E' E)

Figure 2.1 Calibration calculation process
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Copying Calibrations

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

Using a Datum Grid File

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

Selecting a Datum Grid File

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

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

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

Note — The U.S. Sate Plane 1927 and the U.S. Sate Plane 1983
coordinate systems in the Trimble Survey Controller software use
three-parameter transformations.
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To select adatum grid file for usein the current job:

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

2. Do one of thefollowing:

— If the Key in parameters screen appears, select Datum
transformation and set the Type field to Datum grid. In the
Datum grid field, select the file that you want to use.

—  If the Select coordinate system screen appears, select the
Use datum grid check box. In the Datumgrid field, select
the file that you want to use.

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

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

The geoid-ellipsoid separation value (N) is obtained from the geoid
model and is subtracted from the ellipsoid height (H) for a particular
point. The elevation (h) of the point above mean sealevel (the geoid)
istheresult. Thisisillustrated in Figure 2.2.

h Ground

- - = = = - —

Ellipsoid

Figure 2.2  Geoid — ellipsoid separation

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

When you select geoid model as the vertical adjustment type, the
Trimble Survey Controller software takes the geoid-ellipsoid
separations from the geoid file chosen, and uses them to display
elevations on the screen.

The benefit of this function is that you can display elevations without
having to calibrate on e evation benchmarks. Thisis useful when local
control or benchmarks are not available, asit makesit possible to work
“on the ground” rather than on the ellipsoid.
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Note — If you are using a geoid model in a Trimble Geomatics Office
project, make sure you transfer that geoid file (or the relevant part of
it) when transferring the job into the TSCe data collector.

Selecting a Geoid File

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

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

Key in the coordinate system parameters. Select Vertical
adjustment and set the Type field to Geoid model or
Geoid/Inclined plane as required. (Select Geoid/Inclined plane
if you intend to key in the inclined plane adjustment
parameters.)

To select ageoid file for the current job:

1.

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

Do one of the following:

— If theKey in parameters screen is displayed, select Vertical
adjustment and set the Type field to Geoid model or
Geoid/Inclined plane as required. (Select Geoid/Inclined
plane, if you intend to key in the inclined plane adjustment
parameters.)

— If the Sdlect coordinate system screen is displayed, select
the Use geoid model check box. In the Geoid model field,
select thefile to be used.
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Working with Ground Coordinates

If you need coordinates to be at ground level instead of projection
level (for example, in areas of high elevation), use a ground coordinate
system.

When you select a ground coordinate system, grid distances equal
ground distances.

Setting up a Ground Coordinate System

When you set up aground coordinate system in a Trimble Survey
Controller job, the software applies a ground scale factor to the
coordinate system projection definition.

To set up aground coordinate system when creating ajob:

1.

Define the coordinate system for the job. Do one of the
following:

—  Choosethe Select fromlibrary option to select a coordinate
system from the library provided in the Trimble Survey
Controller software. Tap [Eater ],

—  Choose the Key in parameters option to key in the
coordinate system parameters. Tap and select
Projection.

In the Coordinates field, choose an option to define the ground
scale factor.

Additional fields appear below the Coordinates field.

If you select the Ground (keyed in scal e factor) option, enter a
value in the Ground scale factor field.

In the Project location group, enter valuesin the fields as
required. Tap to enter the current autonomous position
derived by the GPS receiver. The autonomous position is
displayed in terms of WGS-84.
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The project height is used with 2D points to reduce ground
distances in Cogo ca culations. For more information, see
Project Height, page 66.

If you select the Ground (cal culated scale factor) option, the
fields are used to calculate the ground scal e factor. When the
fields are completed, the computed ground scal e factor is
displayed in the Ground scale factor field.

To add offsets to the coordinates, enter avaluein the False
northing offset and False easting offset field, as required.

Note — Use offsets to differentiate ground coordinates from
unmodified grid coordinates.

To configure a ground coordinate system for the current job:

1.

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

Do one of the following:

— If the Key in parameters screen is displayed, select
Projection and select an option from the Coordinatesfield.
Complete the fields below as required.

—  If the Select coordinate system screen is displayed, select
an option from the Coordinates field and complete the
fields below as required.
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Choosing a Coordinate System for a GPS Survey

When you create a new job, the Trimble Survey Controller software
prompts you to define the coordinate system you are using. You can
select a system from the library, key in the parameters, select Scale
factor only, copy asystem from another job, or select no projection
and no datum transformation. For more information, see Creating a
Job, page 42.

The most rigorous coordinate system consists of four parts:
»  datum transformation
*  map projection
*  horizontal adjustment
»  vertical adjustment

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

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

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

Survey

O

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

For example, if ajob isto combine GPS measurements with
conventional observations, choose a coordinate system that lets you
view GPS observations as grid points. This means that you must
define a projection and a datum transformation. For more information,
see Creating a Job, page 42.

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

If you want to combine GPS measurements with two-dimensional
conventional observations, specify a project height for the job. For
more information, see Project Height, page 66.

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

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

e Scaefactor only.

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

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

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

Reviewing the job database

Map of current job

Status of current job

Selecting comma delimited (.csv) files
System units

System settings and corrections
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Introduction

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

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

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

page 60.

Job Management

You can create, open, copy, delete, and close jobsin the Trimble
Survey Controller database. The current job nameis displayed at the
top of the main menu. In addition, tap and hold on the title bar in the
current screen to display a Tool Tip of the job name.

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

Creating a Job
To create ajob:
1. TapNew ]
The New job screen appears.
2. Enter thejob name in the Name field.

3. Inthe Sdect coordinate systemfield, select a coordinate system
option. See Selecting a Coordinate System, below. Tap [Enter ],

Trimble Survey Controller User Guide



Job Operations 3

Selecting a Coordinate System

When you create ajob, select a coordinate system using one of the
following options:

e Select from library

* Key in parameters

»  Scalefactor only

»  Copy from other job

*  No projection/no datum

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

page 38.

If you are not sure of the coordinate system, select No projection/no
datum. You can define the values later in the job and then all points
will be updated. (To do this, select Configuration / Job / Coordinate
system. Tap or and enter the parameters or select a
coordinate system.)

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

If you later change the coordinate system or calibration, any of the
above points that are already computed, measured, or staked out will
be inconsistent with the new coordinate system, and any points
computed or staked out after the change.

Select from library

To select a coordinate system and zone from the list provided by the
Trimble Survey Controller software:

1. Inthe New job dialog, choose the Select from library option.
2. Tap Bt The Select coordinate system screen appears.
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Select the appropriate coordinate system and zone for the area.

To use ageoid file from the database, select the Use geoid
model check box and set the Geoid model field to the geoid file
name. For more information, see Using a Geoid Moddl,

page 34.

To use adatum grid file from the database, select the Use datum
grid check box and set the Datum grid field to the datum grid
file name. For more information, see Using a Datum Grid File,

page 32.

To use ground coordinates for the job, select an option from the
Coordinatesfield and complete the fields below as required. For
more information, see Working with Ground Coordinates,

page 36.
The project height is used with 2D points to reduce ground

distances in Cogo cal culations. For more information, see
Project Height, page 66.

Key in parameters

To key in the projection and datum transformation parameters for the

site:
1.

In the New job screen, choose Key in parameters. Tap [Enter ],
The Key in parameters screen appears.
Select Projection, and enter the details for the site.

To use ground coordinates for the job, select an option from the
Coordinates field and compl ete the fields as required. For more
information, see Working with Ground Coordinates, page 36.

The project height is used with 2D points to reduce ground
distances in Cogo calculations. For more information, see
Project Height, page 66.

Select Datum transformation, and enter the appropriate
parameters.
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Note — When keying in the coordinate system parameters, define the
local ellipsoid in either the Projection screen or the Datum
transformation screen. If the values change in one of these screens, the
Trimble Survey Controller software automatically changesthemin the
other.

The source éllipsoid is always WGS-84. The parameters do not appear
here and there is no need to edit them.

Scale factor only
To select a Scale factor only coordinate system:
1. Inthe New job screen, choose Scale factor only. Tap [Enter .
The Projection screen appears.
2. Enter avaluein the Scale factor field.

All distances measured with a conventional instrument are scaled by
thisvalue.

Copy from other job

To copy a coordinate system from another job in the database:
1. Inthe New job screen, choose Copy from other job. Tap Eter ],
2. Select the job name that you want to copy from.

No projection/no datum
To select a coordinate system with an undefined projection and datum:

1. Inthe New job screen, choose No projection/no datum. Tap
Eter ] The No projection/no datum screen appears.

2. Set the Coordinates field to Ground, and enter avalue (average
site height) in the Project height field to use ground coordinates
after asite calibration. Alternatively, set the Coordinatesfield to
Grid.
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3. Select the Use geoid mode check box, and select a geoid model
to calculate a Geoid/Inclined plane vertical adjustment after a
site calibration.

Any points measured using GPS are displayed only as WGS-84
coordinates. Any points measured using a conventional instrument are
displayed with null (?) coordinates.

Opening a Job
To open ajob, highlight the name of the required job and tap [_Enter ],

Copying a Job
To copy ajob, highlight the name of the job to be copied and tap
[ Copy |,

Enter a name for the new job in the To name field and tap [_Exte ], The
complete job is copied.

—Q’— Tip — Use Windows Explorer to rename a file.

Copying between Jobs

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

e Cdlibration

e All control points

e Cdlibration and control points

* Roads

e Points
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To copy data from another job:
1. From the main menu, select Files/ Copy between jobs.

2. Inthe Job to copy fromfield, select the name of the job that
contains the data you want to copy.

3. IntheJob to copy to field, select the name of the job that you
want to copy the data into.

4. Inthe Copy field, select the appropriate option for the data that
you want to copy.

5. If you want to copy a point, select the Copy duplicate points
check box, even if the point aready existsin the job that you are
copying to.

If you select the Copy duplicate points check box, the
Overwrite check box appears. Select thisif you want the
duplicate points you copy to overwrite (delete) the pointsin the
job you are copying to. Tap [_Eter |

When copying points, if the two jobs have different calibrations,
the following message appears.

Calibrations differ. Copy calibration?

6. Tap or as appropriate. If you tap the
cdibration is also copied.

If duplicate points were copied, awarning message appears to
show how many duplicates were copied.

Reviewing the Job Database

To review the database for the current jab, see Reviewing the
Database, page 15.
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Map of Current Job

The Map of current job screen is agraphical representation of the
features (points, lines, arcs) in the job database. You can move around
the map, hide or display different parts of the map, and select features
for common tasks. You can also display a background map.

To access the Map of current job screen, do one of the following:
o Tap[We |
e From the main menu, select Files/ Map of current job.

A screen, similar to the following one, appears.

Line0001 ail B

K
100

Arc000z
161

Nail F

. .
A Favarites

& Switch to

RTK:Fixed H:0.006m :0.011m RM5:§

Esc @\ | @\ lT @\ |'| Meazure

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

The current orientation of a conventional instrument is shown by a
dotted line extending from the instrument to the end of the screen, or
to the prism when a distance is measured. The location of the prismis
shown as across (+).

If thereis a point with the same name as another point in the database,
the point with the higher search class is displayed. For more
information about how the Trimble Survey Controller software uses
search classes, see Appendix B, Database Search Rules.

Note — Only grid coordinates are displayed. If you have not defined a
projection, only points stored as grid coordinates appear.
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Note — If the Grid coords field in the Cogo settings screen is set to
Increase South—West or Increase South—East, this screen is rotated by
180°. The letter N on the north arrow denotes Grid 0°.

Table 3.1 describes the map softkeys that you can use to navigate
around the map or to change the map display options. The effect on
tapping on the map depends on the active softkey selected. When no
softkey is selected, the map isin Select mode. For more information
on selecting features from the map, see Selecting Features, page 51.

Table 3.1 Softkeys in map of current job screen

Softkey Function

Tap the softkey to zoom in to the center of the map area.
Tap and hold on the softkey to make it active. Tap on an area of the map to
zoom in to, or drag a box around the area you want to view. Tap the softkey
again to deselect it.

Tap the softkey to zoom out from the center of the map area.
Tap and hold on the softkey to make it active. Tap on area of the map to zoom
out from. Tap the softkey again to deselect it.

[ o ] Shifts the center of the map area to another part of the map.
Tap on a part of the map to center the area, or tap and drag the map area to
where you want to pan.

Zooms to extents—shows all features on the screen.

i Displays the other softkeys (see below).

Shows a legend for the feature symbols and lets you choose which features to

display.
Place a check mark against the features you want displayed.
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Table 3.1 Softkeys in map of current job screen (Continued)
Softkey Function
Displays the Pan to point screen. Enter a point name and scale value.
Selects a background map. For more information, see Background Map,
page 54.
Changes the labels that are displayed next to the points. (The names of
continuous points are not displayed.) Choose from By name, By code, or None.
You can also choose whether to display the point symbols and coded features
for each point. If the Display coded features check box is selected, the Trimble
Survey Controller software draws lines between points if their feature codes
have certain display properties. When you create or edit a feature code, use the
softkey to specify the feature code’s display properties.
To display the points in the stakeout list, select the Display stakeout list points
check box. The points are displayed with a hollow flag icon next to them ( F ).
Warning: If you select the Display stakeout list points check box, the map
display takes longer to update.
Table 3.2 shows the symbols that appear when you tap the
softkey.
Table 3.2 Feature symbols
Symbol Filter element Symbol Filter element
= Topo points (GPS) 3 As-staked points
v Face 1 Topo points y Face 2 Topo points
(Conventional) (Conventional)
® Keyed in points (normal) .& Keyed in points (control)
M Face 1/ Face 2 el Calibration points
Matched pair
o Mean turned angle 0 Cogo points (computed)
Observed control points 6 Rapid points
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Table 3.2 Feature symbols (Continued)
Symbol Filter element Symbol Filter element
_.-i"-., FastStatic points % Laser points
- Base points . Resection points
- Check points . Continuous points
) Offset points & Copied control points
& Intersection points - Copied normal points
o Copied as staked points Traverse points
Lines . Roads
o i
- Arcs - Comma-delimited file points

Selecting Features

You can use the Map of current job screen to select features (points,

lines, curves) for various tasks.

To select afeature on the screen, tap the required feature.

The selected feature is highlighted and displayed in reverse video
(white on black). If there is more than one feature within the
highlighted area, alist of the features within this area appears. Select

the features as required. Tap or tap somewhere away from the

list to return to the map.

To select multiple features, do one of the following:

*  Drag abox around the points that you want to select.

»  Tap each feature that you want to select.
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To deselect a feature from the map, do one of the following:

»  Tapthe selected feature to deselect it. If there is more than one
feature within the highlighted area, alist of features within this
area appears. Deselect the features as required.

e Tap and hold on the map and select List selection from the
shortcut menu. A list of the selected features appears. Deselect
the features as required.

*  Toclear the entire selection, double-tap somewhere avay from
the selected features. Alternatively, tap and hold on the map and
select Clear selection from the shortcut menu.

Using the Map for Common Tasks

The following sections describe the ways you can use the map to
perform functions on the selected features.

Measuring from the map

When you have no features selected, tap to measure your current
position.

Staking out from the map

When you select features from the map, the button becomes
available. Tap it to stake out the selected features.

If more than one point is selected, the points are added to the Sake out
points list where they can be selected for stakeout.

If the selection contains different feature types (points, lines, arcs),
only features of the first type selected can be staked out from the map.
To stake out the other feature types, clear the selection then reselect
the other features.

Alternatively, double-tap afeature to stake out. If there is more than
one feature within the highlighted area, alist of features within this
area appears. Select the feature that you want to stake out.
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You can also use the map shortcut menus to stake out features. For

more information, see the following section.

Accessing tasks from the shortcut menu

The Map of current job screen shortcut menus provide quick accessto
common tasks. The available tasks depend on the number and type of
features selected.

To access the shortcut menu, tap and hold on the screen. Alternatively,
tap and hold on the feature when making a selection. Table 3.3 shows
the options available from the shortcut menu. The v" symbol against a

task shows that you can access it through the shortcut menu for the

feature at the top of that column.

Table 3.3 Shortcut menu options

Task

Feature

No
features

One
point

Two Threeor Line Arc
points more
points

Review

List selection
Clear selection
Delete

Stakeout
Navigate to point
Turn to point

ANANANEENANAY

ANIENENENEN
ANIENENENEN
NIENENENAN
NNIENENENRN

Compute inverse
Compute area
Subdivide a line
Subdivide an arc

Key in point
Key in line
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Note — If you select a point with the same name as another point in the
database, then select the Review or Delete option from the shortcut
menu, a list of the duplicate points appears. Select the point you want
to review or delete.

Using field fill-in
Field fill-in allows you to enter feature names into fields by selecting
from the map.
To enter afeature using field fill-in:
1. From the Map of current job screen, select the required
feature(s).
2. Accessthe screen into which you are entering features.
The selected feature(s) are automatically entered into the appropriate

fields. When more than one feature is selected, the fields arefilled in
the order that the features were selected.

To enter another feature into the field, using the map, tap then
select the required feature. Tap [Esc ] to return to the previous screen.

Using the Map Selection list

If you selected features from the Map of current job screen, the map
selection button B becomes available on the right side of the feature
namefield. Tap it to access alist of the selected features. Only feature
types (points, lines, arcs) that are specific to the field are shown.

Background Map

Usethe softkey to select amap to be displayed in the
background layer of the Map of current job screen. You can display
more than one background map at onetime. The features are visible
but cannot be selected, edited, or deleted.

Usethe Trimble Data Transfer utility to transfer background map files
to the Trimble Survey Controller software.
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The Trimble Survey Controller software supports AutoCAD (ASCII)
files (*.dxf). The following entities are supported:

* 3D FACE, ARC, CIRCLE, INSERT, LINE, LWPOLY LINE,
POINT, POLY LINE, TEXT

The following screen shows atypical map of a current job:

D 6
?1_350

Map

tenu

L
| Favoiites

Switch to

RTK:Fized H:0.006m V¥:0.012m RM5:8

Esc @\ |m @\ |ﬂ Measure-

Status of Current Job

From the main menu select Files/ Status of current job. The following
Screen appears:

Status of current job
Iaime: Job space:
resect 49kh
GPS file space: Dovvrlosced:
Okb No
System: Zone: K
New Zealand LC Mt Pleasant Map
Calibrated: \ertical adjustment:
No Ho adjustment Men
Coordinate view: Distances; Favaiites
Grid Ground Switch to
RTK:Fixed H:0.006m ¥:0.012m RM5:8
Eax Enter
(PS5 files
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Selecting Comma Delimited (.csv) Files

Use acomma delimited (.csv, or Comma Separated Values) fileto
access points that do not exist in the current job, or that you do not
want to import into the job.

You can use pointsin a.csv file for:
e staking out without having the design pointsin the job
* entering into Point name fields, such as for Cogo functions

*  navigating to control or check shots from previous surveys

Transferring .csv Files

Before you transfer a .csv file, make sure the datain the fileisin the
format: Point name, First ordinate (Northing or Easting), Second
ordinate (Northing or Easting), Elevation, Point code.

Note — The coordinate order (Northing and Easting ordinates) in the
.csv file must be the same as the setting in the Coordinate order field in
the Units screen.

To transfer a.csv file to the Trimble Survey Controller software:

1. Usethe Data Transfer utility or Microsoft ActiveSync to
transfer the file from the office computer to the \Trimble Data
folder on the TSCe data collector. For more information, see
Chapter 4, Data Transfer.

2.  From the main menu, select Files/ Comma delimited files. The
Comma delimited files screen appears.

3. Tapthefile(s) that you want to use for the current job or tap
to select all files. You can access points from more than
onefile.

4, TapEw],

The next section describes how to access the pointsin a.csv file.
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Note — To import pointsfroma .csv file to the current job, select Files/
Import/Export / Receive data. For more information, see Receiving
ASCII Data from an External Device, page 77.

Accessing Points in .csv Files
To access pointsin a.csv file, use one of the following methods:
»  Select from the map
*  Key in the point name
*  Usethe Stake out points list

When you access a.csv point for atask other than for stakeout, it is
copied to the job database.

Note— If two pointsin one or more .csv files have the same name, only
thefirst point is used. If there is a point with the same name in the
database, the point in a .csv fileis not used.

Selecting from the map
Pointsin a.csv file appear as comma ( +) symbolsin the map.

You can select them for various tasks, such as staking out, as you
would with points stored in the job database. For more information,
see Map of Current Job, page 48.

Note — You can only review pointsin a .csv file from the map.

Keying in a point

To enter apoint from a.csv file into a Point name field, access a Point
name field and key in the point name.

Note — You cannot use the softkey to select pointsfroma .csv file.
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Adding points to the Stake Out Points list
Add a point to the Stake out points list using the Select from files
option. For more information, see Points, page 311 and Staking Out a
Point, page 385.
System Units
Set the units and the preferred format of the units at any time; the job
databaseisimmediately updated. A job retains the settings assigned to
it, even if the units or format change in a subsequent job.
To change the units or format:
1. Select Configuration/ Job / Units.
2. Highlight afield, for example Angles, and select a format from
thelist.
3. Change the other fields as required:
—  Thesetting for the Coordinate view field determines what
is displayed when you review the database. See Table 3-4.
Table 3-4 Coordinate view options
Option Description
WGS84 View as WGS-84 Latitude, Longitude, and
Height
Local View as local ellipsoidal Latitude, Longitude, and
Height
Grid View as Northing, Easting, and Elevation
ECEF (WGS84) View as Earth-Centered-Earth-Fixed WGS-84 X,
Y, Z coordinates
Az VA SD View as azimuth, vertical angle, and slope
distance
HA VA SD (raw)  View as horizontal angle, vertical angle, and
slope distance
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Table 3-4 Coordinate view options (Continued)

Option Description

Az HD VD View as azimuth, horizontal distance, and
vertical distance

HA HD VD View as horizontal angle, horizontal distance,
and vertical distance

A Grid View as differences in Northing, Easting, and
Elevation from the instrument point

Note — If the coordinate value for apointis“ ?”, itis
possible that the point is stored as a GPS point but the
Coordinate view field is set to Local or Grid, and you have
not defined a datum transfor mation and projection.
Change the Coordinate view setting to WGS-84, define a
datum transformation and/or projection, or calibrate the
job.

Alternatively, it is possible that the point is stored as a
polar vector from another point but that source point is
deleted. Undeleteit.

— Thegrade of aslope can be displayed in one of the
following formats: angle, percent, or ratio.

The ratio can be displayed as Rise: Run or Run: Rise.
Figure 3.1 illustrates these.

6\098

Rise

Run

Figure 3.1 Rise and run in the grade display
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The setting in the Laser VA display field determines
whether the laser measurements are displayed as vertical
angles measured from the zenith, or inclinations measured
from horizontal.

Use the HA VA angle display field to specify how
horizontal and vertical angles are displayed.

4. Tap to accept the settings and return to the Job menu.

System Settings and Corrections

Various settings and corrections affect how data and results are
displayed on the TSCe data collector. It isimportant to understand the
effects of the settings used.

Note — If you change the settings in a subsequent job, the original job
retains its settings.

When you change a setting, a note is recorded in the job database.
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Cogo Settings Screen

To access the list of settings and corrections, select Configuration

from the main menu. Then select Job / Cogo settings. The following
screen appears.

W 56 - Cogo settings ? ﬂi
Distances: South azimuth (grid): Do 100
= r = 00

Grie coords: i
Increase North-East ﬂ M
Magnetic declinstion: Subdivide points code: ?1 _B50
[0°000.00000E |  [Name]~|

Map

tenu

Favorites

Switch to

RTK:Fixed H:0.006m V:0.011m RM5:8
Esc

Erter

Change these settings as required. They are applied to the current job
(if oneis open) or to the next job that you create.

Options Softkey

When you select Cogo from the main menu, an softkey appears

in some of the screens. This softkey lets you change certain settings or
corrections.

Note — Parameters that are set in the Options screen only apply to the
current job. Different jobs can have different settings.

Distance Display

The Distances field defines how distances are displayed and which
distances are used for calculations in the Trimble Survey Controller
software. Select one of the following options:

*  Ground (the default setting)
* Ellipsoid
« Grid
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Figure 3.2 shows the options between points A and B.

Ground distance

Grid distance
-

\
/ﬂpsmd diStanCN\

| /

Ellipsoid

Figure 3.2 Distances used by the Trimble Survey Controller software
between points A and B

Note — Distance and height/elevation fields have the suffix (grnd),
(ell), or (grid), depending on the value in the Distancesfield.

Ground distance

A ground distance is the horizontal distance calculated between the
two points at the mean elevation parallel to the chosen ellipsoid.

If an ellipsoid has been defined in the job and the Distancesfield is set
to Ground, the distanceis calculated parallel to that. If no ellipsoid has
been defined, the WGS-84 ellipsoid is used.

Ellipsoid distance

If the Distancesfield is set to Ellipsoid then acorrection is applied and
all distances are calculated as if on the local ellipsoid, which usualy
approximates to sealevel. If no ellipsoid has been specified, the
WGS-84 ellipsoid is used.

Note — If the coordinate system for a job is defined as Scale factor
only, ellipsoid distances cannot be displayed.
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Grid distance

If the Distancesfield is set to Grid, the grid distance between two
pointsis displayed. Thisis the simple trigonometrical distance
between the two sets of two-dimensional coordinates. If the coordinate
system for the job is defined as Scale factor only, and the Distances
field is set to Grid, the Trimble Survey Controller software displays
ground distances multiplied by the scale factor.

Note — A grid distance between two measured GPS points cannot be
displayed unless you have specified a datum transformation and a
projection, or performed a site calibration.

Curvature Correction

In the Trimble Survey Controller system, all ellipsoid and ground
distances are parallel to the ellipsoid.

Azimuth Display

The azimuth displayed and used by the Trimble Survey Controller
software depends on the coordinate system that you defined for the
current job:

» If you defined both a datum transformation and a projection, or
if you selected Scale factor only, the grid azimuth is displayed.

*  If you defined no datum transformation and/or no projection,
the best available azimuth is displayed. A grid azimuth isthe
first choice, then alocal ellipsoidal azimuth, then the WGS-84
ellipsoid azimuth.

* If youare using alaser rangefinder, the magnetic azimuth is
displayed.
In the Survey / Offsets screen you can select which azimuth is used.
For more information, see Azimuth plus angle, page 165.

The azimuth that the Trimble Survey Controller software usesis
identified by the suffix (grid), (loca), (WGS84), or (mag).
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South Azimuth

If a south azimuth display is required, set the South azimuth field to
Yes. All azimuths still increase clockwise. Figure 3.3 shows the effect
of setting the South azimuth fieldsto No or Yes.

N N
0 180
270 90 90 270
180 0
S S
South azimuth = No South azimuth = Yes

Figure 3.3 South azimuth setting

Grid Coordinates

Use the Grid coords field to set the grid coordinatesto increasein one
of the following sets of directions:

e north and east
*  south and west
e  north and west
*  south and east
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Figure 3.4 shows the effect of each setting.

N N
(50,50) (-50,-50)
(-50,-50) s (50,50)
Increase North-East Increase South-West
N N
(50,50) (-50,-50)
(-50,-50) (50,50)
S S
Increase North-West Increase South-East

Figure 3.4 Grid coordinates setting

Magnetic Declination

Set the magnetic declination for the local areaif magnetic bearings are
being used in the Trimble Survey Controller software. You can use
magnetic bearingsif you choose the Brng-dist from a point method in
the Survey/Offsets screen.
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Enter a negative value if magnetic north is west of true north. Enter a
positive value if magnetic north is east of true north. For example, if
the compass needle points 7° to the east of grid north, the declination
is+7° or 7°E.

Note — Use the published declination valuesif available.

Subdivide Pts Code

When you subdivide aline or arc, anumber of points are created. Use
the Subdivide pts code field to specify the code that the new pointswill
be allocated. Choose from the name or the code of the line or arc that

is to be subdivided.

Project Height

The project height can be defined as part of the coordinate system
definition. Tofind it, select Configuration / Job / Coordinate Systemin
either the Library or Key in / Projection dial ogs.

If apoint has no e evation, the Trimble Survey Controller software
uses the project height for Cogo calculations. If you combine GPS and
2D conventional observations, set the Project height field to
approximate the height of the site. This height is used with 2D points
to caculate grid and elipsoid distances from measured ground
distances.

If you have defined a projection and you intend to do a 2D survey, you
must enter avalue for the project height. This reduces measured
ground distances to €llipsoid distances.

If you edit the project height (or any other local site parameter) after
calibrating, the calibration becomes invalid and must be reapplied.
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In this chapter:

= Introduction

m Data transfer between the TSCe data collector and the office computer

m Data transfer between the Trimble Survey Controller software and
another device
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Introduction

This chapter describes how to transfer data between the TSCe data
collector and an office computer. It lists the types of files that can be
transferred, and shows how to connect the equipment for transfer. It
then shows how to transfer point names, point codes, and grid
coordinates in ASCII format between the TSCe data collector and a
variety of conventional instruments, data collectors, and office
computers.

Data Transfer between the TSCe Data Collector and
the Office Computer

You can transfer various types of files between the TSCe data collector
and the office computer, including data collector (.dc) files, feature
code files, digital terrain models (DTM), and language files. The data
transfer process on the data collector is controlled by the office
computer software when you connect the data collector to the office
computer and select the appropriate options.

You can transfer files using:
e TheTrimble Data Transfer utility

*  TheTrimble Data Transfer utility with Microsoft ActiveSync
software enabled

*  Microsoft Explorer with the Microsoft ActiveSync software
enabled

You can aso transfer data to and from the TSCe data collector using
other Trimble software packages. For more information, refer to the
help provided with the Trimble office software.

Note — To transfer ASCII data between the TSCe data collector and
other devices, see Data Transfer between the Trimble Survey
Controller Software and Another Device, page 72.
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Using the Trimble Data Transfer Utility

Use the Trimble Data Transfer utility to transfer files between the
Trimble Survey Controller software and the office computer.

For more information on using Trimble's Data Transfer utility, see the
Trimble Data Transfer Help and the Trimble Survey Controller
Release Notes.

Using the Trimble Data Transfer Utility with the Microsoft
ActiveSync Software Enabled

To transfer files between the Trimble Survey Controller software and
the office computer:

1. Make surethat the TSCe data collector and office computer are
switched on.

Disconnect any devices that are communicating with the data
collector, and close down any applications to ensure that the
communications ports are available.

2. Connect the TSCe data collector to the office computer. Use one
of the following methods:

Serial cable

USB cable

Infrared

Network (Ethernet) card.

3. TheMicrosoft ActiveSync icon on your Windows taskbar will
start spinning and the TSCe data collector will prompt you with
the message, Connect to desktop. Tap [ ¥es 1.
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4. |If the message does hot appear on the TSCe data collector and
the Microsoft ActiveSync icon does not spin, thereisa
connection problem. Check that the connection settings in the
Microsoft ActiveSync software are correct and that there are no
applications using the COM port on the TSCe data collector. If
necessary, perform a soft reset (warm boot). For more
information, see Rebooting, page 416.

Note— Always connect the TSCe data collector to the Microsoft
ActiveSync software with the Guest connection. Partnership
connections between the data collector and your office
computer are not supported. For more information about Guest
connections, see the Microsoft ActiveSync Help.

5. Onthe office computer, start the Data Transfer utility. The rest
of the procedure is controlled by this software.

Note — To transfer filesto and from earlier versions of the Trimble
Survey Controller software or Trimble GPSreceivers, turn off the
Microsoft ActiveSync software and use the Trimble Data Transfer
utility directly.
Using Microsoft Explorer with the Microsoft ActiveSync
Software Enabled
You can use Microsoft’s Explorer and ActiveSync software to move or
copy filesto or from the TSCe data collector. Use the software to
transfer filesthat do not require conversion by the Data Transfer utility
(for example, comma delimited (.csv) files). See Table 4.1.
From the Microsoft ActiveSync window:

1. Click Explore to move or copy files between the office
computer and the TSCe data collector for sharing information.
Alternatively, use Windows Explorer to move or copy files.

2. Click Tools to backup and restore files.

For more information on using Microsoft ActiveSync software to
transfer files, refer to the Microsoft ActiveSync Help.
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File Conversion

When datais transferred to and from the Trimble Survey Controller
software, some files are converted for use in the Trimble software.

Table 4.1 lists the files that are used in the Trimble Survey Controller
software and the file types they are converted to when transferred to

and from Trimbl e office software.

Table 4.1 Trimble Survey Controller files

PC TSCe Description Trimble Microsoft
Data Explorer
Transfer using
ActiveSync
.dc .job Survey Controller job files Y
.csv .csv  Comma Delimited (CSV) files Y Y
.dtx .dtm  Digital Terrain Model files Y N
.ttm .ttm Triangulated Terrain Model files Y Y
fel fal Feature and Attribute Library files Y N
.ddf fal Data Dictionary files Y N
.gof .gof Geoid Grid files Y Y
.cdg .cdg  Combined Datum Grid files Y Y
.pgf .pgf UK National Grid files Y Y
.dxf .axf Background Map files Y Y
.ini .dat Antenna files Y N
.Ing .Ing Language files Y Y
.wav .wav  Sound files Y Y
.dat .dat GPS data files Y Y
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When a.dc fileistransferred to the Trimble Geomatics Office
software, any GPS data files associated with that file are also
transferred. Information about the .dc file format is available from the
Trimble website (www.trimble.com). For more information, contact
your local Trimble deder.

Note — If a Trimble Geomatics Office project uses a geoid model,
remember to also transfer the geoid file (or the subgridded part of it)
when transferring the job into the Trimble Survey Controller software.

AutoCAD Land Development Desktop software

Usethe Trimble Link™ software to transfer data between the Trimble
Survey Controller software and Autodesk’s AutoCAD Land
Development Desktop software.

When job datais transferred from the Trimble Survey Controller
software to the AutoCAD Land Devel opment Desktop software, a .tic
fileis created.

Data Transfer between the Trimble Survey
Controller Software and Another Device

This section shows you how to use the ASCII datatransfer functionin
the Trimble Survey Controller software. Use this function to transfer
point names, point codes, and grid coordinatesin ASCII format
between the TSCe data collector and a variety of conventional
instruments, data collectors, and office computers.

In addition, you can transfer ASCII files directly to the office
computer using third-party download software, such as
HyperTerminal.

Note— Only pointswith grid coordinates are transferred when you use
the ASCII data transfer function. If the job does not have a projection
and datum transformation specified, GPS points cannot be
transferred. Furthermore, deleted points, and any points stored as
polar vectors from a deleted point, cannot be transferred.

Trimble Survey Controller User Guide



Data Transfer 4

Transferring ASCII Data to and from an External Device

You can transfer ASCI| datato and from an external device or office
computer in the following formats:

Geodimeter® (Area)
Comma delimited (*.csv)
SDR33 coordinates
SDR33DC

SC Exchange

TDS

Topcon (GTS-7)
Topcon (FC-5)
Trimble DC v10.0
Zeiss (R5)

Zeiss (Rec E/M5)
Zeiss (Rec500)

In an SC Exchange .dc file, all observations are reduced to WGS-84
positions and grid positions (coordinates). Use this file format to
transfer .dc files between different versions of the Trimble Survey
Controller software running on the TSCe and TSC1 data collectors.

The next sections describe how to connect the TSCe data collector,
and how to send and receive datato and from the Trimble Survey
Controller software.
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Sending ASCII Data to an external device

A Warning — When sending data to a device that does not include a units
setting as part of its file, make sure that the Trimble Survey Controller file
uses the units setting of that device.

If you are not sure whether the device file includes a units setting, set the
Trimble Survey Controller file to the same units as the device.

To send ASCII datato an external device:
1. Select thefilesto transfer:

a.  Select Files/ Import/Export / Send ASCII data. The
following screen appears:

@ 5C - Send ASCI data 2| = x|
File format: | o 10122
SDR33 coordinates v
Port details
Controller port: Baud rate:
Cot] 1
Diata bits: Parity: "
g
Stop bits: Flovw contral: Favarites
1 Xon/Xoff J Switch to
Ho survey PDOP:2.3
Ezt Send
R |

b. UsetheFileformat field to specify the type of file that you
want to send.

If the File format field is set to CommaDelimited (*.CSV),
SC Exchange or SDR33 DC, the Send to field appears. Set
the field to External device.
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2. Setthetransfer parameters:

a

Set the Controller port field to the TSCe data collector port
you are using for the transfer.

Set the Baud rate and Parity fields to match the
corresponding parameters on the device that you are
communicating with.

Note— If the File format field is set to Comma Delimited
(*.CYV), set the baud rate correctly on the external device.
If appropriate, also set the flow control (xon/xoff).

If you are transferring a .dc file, and you want the Trimble
Survey Controller software to include a checksum when
thefileistransferred, select On in the Checksum field.

Note — For the Geodimeter (Area), SDR33, TDS, Topcon
(GTS7), Topcon (FC-5), Zeiss (R5), Zeiss (Rec E/M5), and
Zeiss (Rec500) output options, the format is controlled by
the external device.

3. Setthefile parameters:

a

If the Fileformat field is set to SDR33 coordinatesor TDS,
the Job name field appears. Enter aname for thefilethat is
created when the datais transferred.

Set the Point name field to Unchanged or Auto-generate.
Unchanged sends the point names as they appear on the
TSCe data collector. Auto-generate adds two extrafields:

— Use the Sart point namefield to specify the name of the
first point to be transferred.

— Usethe Auto point step size field to define the amount by
which the Sart point value isincremented or
decremented when the Trimble Survey Controller
software generates point names for subsequently
transferred points.
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Note — If the File format field is set to TDS and the Point
name field is set to Unchanged, a point will only be
transferred if the point name is less than eight characters
long and contains numeric characters only.

Use the Point code field to specify what is sent to the
external device selected in the Code field:

— Select Use point code to send the point code.
— Select Use point name to send the point name.

Note — If you have used long codes (up to 42 characters)
in the Trimble Survey Controller software, and thefile
format you are transferring to does not support long codes,
the codes will be shortened.

If the File format field is set to SDR33 coordinates, thereis
an Output notes check box. Select thisto output all user-
entered notes with the point data. The notes are output in
SDR33 record 13NM format.

If the File format field is set to Comma Delimited (*.CSV),
you can specify the format of the data to be output. Five
fields appear: Point name, Point code, Northing, Easting,
and Elevation. Using the options provided, select aposition
for each field. Select Unused if you do not want to send a
particular value. For example:

Point name Field 1
Point code  Unused
Northing Field 3
Easting Field 2
Elevation Field 4

4. Transfer thefiles:
a. When the format details are complete, tap [ Send ],

If you are sending points (not a .dc file), the Select points
screen appears. Select the points to send.
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The procedure is similar to that used to create a Stake out
points list. For more information, see Points, page 311.

c. TheTrimble Survey Controller software prompts you to
initiate receiving on the instrument that you are sending
datato. For more information about receiving data, refer to
the manual for the receiving device.

When the other deviceisready to receive, tap to send
the data. The dataiis transferred.

Receiving ASCII Data from an External Device

Warning — When receiving data from a device that does not include a
units setting as part of its file, make sure that the Trimble Survey
Controller file uses the units setting of that device. If you are not sure
whether the device file includes a units setting, set the Trimble Survey
Controller file to the same units as the device.

To receive ASCII datafrom an external device:
1. Select thefilesto send:

a  Select Files/ Import/Export / Receive ASCII data. The
following screen appears:

W S0 - Receve ASCH data 7 X
Fille farmat: | > 101
SDR33 coordinates i
Port details
Controller port: Baud rate;
COM1]»| B600 || e
Diata bits: Parity: =
8 =
Stop bits: Flowy cantral: Fawotites
1 Xon/Xoff J Syitch to
Esc Receive
pR— |
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In the File format field, specify the device that you want to
receive data from.

If the File format field is set to Comma Delimited (*.CSV),
SC Exchange, or SDR33 DC, the Receive from field
appears. Set thisfield to External device.

2. Setthetransfer parameters.

a

In the Port details/Controller port field, select the TSCe
data collector port used for the transfer.

Set the Baud rate and Parity fields to match the
corresponding parameters on the device that the Trimble
Survey Controller software is communicating with.

Note — If the File format field is set to Comma Delimited
(*.CYV), set the baud rate correctly on the external device.
If appropriate, also set the flow control (xon/xoff).

If you are transferring a .dc file, and you want the Trimble
Survey Controller software to validate the checksum when
thefileistransferred, select On in the Checksum field.

3. Theoptioninthe File format field determines what you do next:

If one of the following options is selected, the format is
controlled by the external device:

Geodimeter (Area) SDR33
TDS

Topcon (GTS-7)

Topcon (FC-5)

Zeiss (R5)

Zeiss (Rec E/M5)

Zeiss (Rec500)

Use the Point name field to define how the point namesin
the data are received.
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Note — Trimble Survey Controller point names have a
maximum of 16 characters, but some points received from
other devices can exceed this. If point names have 16
charactersor more, choose either Truncateleft or Truncate
right.

—  If the Comma Delimited (*.CSV) option is selected, you
can specify the format of the data that is received. Five
fields appear: Point name, Point code, Northing, Easting,
and Elevation.

Using the options provided, select a position for each field.
Select Unused if aparticular value is not present in thefile
being received. For example:

Point name Field 1
Point code  Unused
Northing Field 2
Easting Field 3
Elevation Field 4
4. Storethefiles:
a. When the format details are complete, tap :

b. The Trimble Survey Controller software prompts you to
initiate sending on the external device. For more
information about sending data, refer to the manual for the
sending device.

When sending isinitiated, the Trimble Survey Controller
software starts to receive data, and a progress bar appears.

When the transfer is complete, the Trimble Survey
Controller software automatically terminates the operation
and saves the received data.
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c. Ifitisclear that the transfer is complete but the operation
has not been terminated, tap [ &:_1. The following message

appears:
Transmission interrupted. What would you like to do now?

Do one of the following:

- Tap to return the Trimble Survey Controller software
to receive mode.

- Tap to terminate the operation and save any received
data to the current job.

- Tap to terminate the operation and discard any
received data.

80  Trimble Survey Controller User Guide



CHAPTER

Using Feature and Attribute
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Introduction

Feature coding is a method of describing each point using an
alphanumeric code. These codes are later processed by the office
software to generate plans.

Some feature codes also have attributes. An attribute is an extra piece
of descriptive information about a point.

Note — You can use attribute information in the Trimble Geomatics
Office software. You do not need to process the feature codes.

Attributes and feature codes are combined in a feature and attribute
library that can be transferred to the TSCe data collector. During a
survey, you can extract feature codes from this library quickly and
easily. Feature codes that have associated attributes prompt you to
enter the necessary attribute information, so that the appropriate data
is always collected.

To use an existing feature and attribute library, transfer it to the TSCe
data collector. You can then use the Trimble Survey Controller
software to add, modify, or delete feature codes from that library or
you can create anew library.

Asyou work, assign afeature code to each point and enter any
corresponding attribute data. L ater, use the office software to:

e transfer the points
»  process the feature codes and attribute data
e automatically generate aplan

*  export the attributes in arange of GIS export formats
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Transferring a Feature and Attribute Library

To transfer afeature and attribute library file from the office computer
to the TSCe data collector, use a package such as the Trimble
Geomatics Office software or Data Transfer utility.

Thefiletransfer is controlled by the office software. For more
information, see Data Transfer between the TSCe Data Collector and
the Office Computer, page 68.

Creating a Feature and Attribute Library

Create afeature and attribute library, using the Trimble Geomatics
Office Feature and Attribute Editor, or GPS Pathfinder® Office Data
Dictionary Editor. Alternatively, use the Trimble Survey Controller
software. Libraries created using software such as these can contain
feature codes with attributes that automatically prompt you for
attribute entry. Features codes created using the Trimble Survey
Controller software, however, do not have attributes associated with
them.

To create afeature and attribute library in the Trimble Survey
Controller software:

1. Select Configuration / Feature & attribute libraries. Tap [few ],

2. Typethe name of the new feature and attribute library and tap
Eter | Tgp again to accept the screen.

Note — To copy or delete a feature an attribute library, use Windows
Explorer. For more information, see File Management, page 19.
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Adding, Deleting, and Editing Feature Codes

If afeature and attribute library is transferred to the Trimble Survey
Controller software, some of the feature codes can contain attribute
subrecords. Feature codes with attributes have an attribute icon ( &)
next to the code in the library.

Note — If the library being used contains attributes, but no attributes
have been stored, the checkmarkicon ( v ) replacesthe attributeicon

(@)

Once a feature code has attributes, that feature code cannot be added,
deleted, or edited using the Trimble Survey Controller software. To
change it, use the office software.

To add a feature code to a feature and attribute library:

1. Fromthe main menu, select Configuration / Feature & attribute
libraries.

2. Highlight the library name and tap [_Eit_]. If the library has no
features, the following message appears.

No features exist
3. Tap and enter the new feature code. Tap [Enter ],

The Trimble Survey Controller software limits the name of each
feature code to 20 characters.

4. To set the display properties for the feature code, tap [y . |f
the Display coded features optionsis selected in the map
options, the Trimble Survey Controller software draws lines
between points based on the specified display properties.

5 Tap to accept the new feature code.
6. To add another feature code to the library, tap [ew ],
To delete afeature code from afeature and attribute library:

1. From the main menu, select Configuration / Feature & attribute
libraries.

2. Highlight the library name and tap [_Edt_J,
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3.
4,

Highlight the feature code to be removed and tap "Deete |,
Repeat Step 3 for each feature code to be deleted.

To edit afeature code in afeature and attribute library:

1.

From the main menu, select Configuration / Feature & attribute
libraries.

Highlight the library name and tap [_Edit ],
Tap and edit the feature code.

The Trimble Survey Controller software limits each feature
code to 20 characters.

Tap to accept the edits to the feature code.
Repeat steps 3 and 4 for each feature code to be edited.

Collecting Feature and Attribute Information

You can enter one or more feature codes in any Code field in the
Trimble Survey Controller software. The maximum number of
charactersin these fieldsis 42. To enter acode, key it in or select it
from a predefined library.

To select afeature code from afeature and attribute library:

1.

Make sure the appropriate library is selected. (To do this, access
the Code field and tap [ty ], Highlight the required library
name and tap [Ee], The current library has a check mark next
toit.)

To select afeature code from the library, do one of the
following:

—  Typethefirst letter(s) of the feature code required. This
highlights afeature code in the library that starts with the
letters you typed. Tap toinsert it in the Code field.

—  Press(—]. When the library of codes appears, tap the
required code to insert it in the Code field.
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3. To select another feature code, repest step 2.
4.  When al codes are entered, tap again.

Note — You cannot select a different feature and attribute library for
the current job once a point with attributesis stored.

Names and Symbols

Feature code names that contain spaces appear in the Trimble Survey
Controller software with a small dot between the words, for example,
FiresHydrant. These dots do not appear in the office software.

Some symbols are not supported in feature and attribute libraries, for
example! and [ ]. If you use unsupported symbols when creating a
library in the office software, the Trimble Survey Controller software
converts them to the underscore symbol “_" when they are transferred.

Using Feature Codes with Predefined Attributes

You can use feature and attribute libraries that were created using the
Trimble Geomatics Office or Trimble Survey Office software, the
Feature and Attribute Editor or Data Dictionary Editor utilities, to
store additional attribute information for feature codes. In the Trimble
Survey Controller software, these feature codes have an attribute icon
(@) next to the feature code in the library.

When entering attribute information, key in values or select them from
alist, depending on the library you created in the office software.

Note — Feature classifications defined in feature and attribute libraries
as Point, Line, or Area in the office software all appear as Point
featuresin the Trimble Survey Controller software.

You can enter attribute data before measuring a point or while
measuring it. The softkey appears when feature codes with
attributes are used.
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Tip — To capture attribute data more efficiently, use the office software to
predefine default values, minimum and maximum ranges, auto-generated
times and dates, and well-structured menu options. If you use auto-
generated times, make sure that the time is set correctly on your TSCe
data collector. For information on setting the TSCe time and data, see
Setting the Clock, page 415.

Note — If you specify in the office software that field entry is not
permitted for an attribute, you cannot use the Trimble Survey
Controller software to enter that attribute data.

To enter attributes before measuring a point:

1. Enter thefeature code and tap A ], A screen with the feature
code and attribute fields appears.

2. Enter valuesin the attribute fields.

The maximum number of charactersin text attribute fieldsis
usually 100. Your definition of afeature and attribute library
can specify fewer.

Tip — Use the softkey to repeat the last stored set of attributes for
the current feature.

The P ] and softkeys appear when there are multiple feature
codes with attributes in the Code field. Use them to swap between
attributes.

To enter attributes while measuring a point:
1. Enter thefeature code. The softkey appears.
2. Tap to start measuring the point.

A screen with the feature code and attribute fields is displayed.

3. Enter valuesin the attribute fields. Tap to accept the
attributes.

4. Tap to store the point and the associated attributes.
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Attributes are stored after the point is stored.

{Q} Tip — The Trimble Survey Controller software can automatically store the
= point while you are still entering attribute data. To enable this, select the
Auto store point check box in the survey style.

Resurveying Points that Already Have Attributes

To stake out and re-measure points for which you already have
attribute data:

1. If thejobisnot yet in the Trimble Survey Controller software,
transfer it from the Trimble Geomatics Office software.

Note — Transfer relevant features and attributes as well as the
points.

2. Fromthe Survey Style / Survey menu, choose Stakeout.
3. Set the as-staked point details:

—  Set the As-staked name field to Design name

—  Set the As-staked code field to Design code

Stake out the points.

Measure the as-staked point.

The attribute data displayed for the point is the attribute data
that you entered previously. The defaultsin the feature and
attribute library are not used. Update the values as required.
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Entering Attributes for a Point Using Feature Codes
Without Predefined Attributes

Another way to enter attributesis through note, records using the( =)
key.

You can enter severa attributes for one point. For a point that has a
feature code of Tree, for example, you can enter itstype, height, girth,
and spread as attributes.

To enter attributes for a point using the (= ) key:
1. Measure, key in, or compute the point.
2. Tap and select Key in note.

3. Enter thefirst attribute and press(_: ). Enter the data and press
(:]agan.
If afeature code and attribute library is selected for the job, it

appears when you type the first letter of a code that isin the
library.

4. Enter the next attribute and press(: ). The attributes for atree,
for example, could be:

Type:Oak:Girth:1.0:Height:15:Spread:12
5. Repeat step 4 until all attributes are entered, then tap [_Enter |,

\Q} Tip — Use Bwitth o] to return to the screen where you stored the point without
closing this window.

Note — Attributes collected using note recordswith “ :” separatorsare
processed as note records in the Trimble Geomatics Office software.
For more flexibility in the office software, collect attributes using
attribute subrecords or featuresfromthe feature and attribute libraries
created in the office software.
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Control Commands

With feature codes, points that have the same code can be joined by
lines or represented by symbols on a plan. In atopographical survey,
for example, survey the center line of aroad and giveit the code CL.
Then set up the office software that processes the feature codes so that
all pointswith the code CL are joined together.

However, if you survey the centerline of two different roads, and the
points all use the code CL, the two centerlines will be joined together.
To prevent this, use the code CL START for the first point on the first
center line. Observe a succession of points with the code CL, then use
the code CL END for the final point on the first center line.

Set up the feature code library for the office software to recognize
these start and end codes as control commands.
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In this chapter:

Introduction

Transferring or keying in road information
Reviewing the road information

Staking out points on the road by station and offset
Measuring positions on the road
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Introduction

This chapter shows you how to stake out roads and determine your
position relative to aroad design. It explains how to review roading
information and select a point to stake out on aroad. It shows how to
navigate to a non-side-slope point and a side-sl ope point, and measure
an as-staked point.

Warning — Do not stake out points and then change the coordinate
system or perform a calibration. If you do, these points will be inconsistent
with the new coordinate system and any points computed or staked out
after the change.

Transferring or Keying in Road Information

Before staking out aroad or determining your position relative to a
road, key in or transfer aroad definition.

For information on how to do this, see Roads, page 134, and
Templates, page 144.

To transfer aroad definition, use Trimble's RoadLink™ software,
which is amodule of the Trimble Geomatics Office software. For
more information about how to transfer files see, Chapter 4, Data
Transfer.

Each road istransferred as ajob. To open ajob, select Files/ Job
management.

Note — Once the files are transferred, you can copy several roads into
a single job. For more information, see Copying between Jobs,
page 46.

Each road transferred using the RoadLink software contains the
coordinate system for the road. Roads always have grid coordinates.
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Note — The Trimble Survey Controller software treats all road
distances, including stationing and offset values, as grid distances.
The value in the Distances field (accessed by selecting
Configuration / Job / Cogo settings) has no effect on the road
definition or the way road distances are displayed.

If a ground coordinate systemis defined in either the Trimble
Geomatics or Survey Controller software, then the grid coordinates
are, in effect, also ground coordinates.

Reviewing the Road Information

To review road information in the Trimble Survey Controller software:

1.
2.

Open the job.

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

The following section describes the roading records that appear.

Roading Records

Information about a road appears in the following order:

1.

The name of the road. This record includes:

Horizontal alignment elements — These records appear in order
of increasing stationing. Thereisarecord for each alignment
element.

Vertical alignment elements — These records appear in order of
increasing stationing. There isarecord for each alignment
element.

Template records — Templates define the cross-sections used
along the road. Template records show what templates are used
at the various stations along the road. Thereis arecord each
time the template changes. These records appear in order of
increasing stationing.
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Superelevation and/or widening records— Thereisarecord each
time the superel evation and/or widening changes. These records
appear in order of increasing stationing.

The name of the template(s).

This record includes the templ ate €l ements that define the
cross-section of the road, starting from the centerline. Each
record defines an element in the templ ate.

Note — If aroad has a horizontal and vertical alignment but no
templates, all offset points display a null (?) value in the V.Dist
field during stakeout. If a road definition isdefined only asa
horizontal alignment, you can only stake it out in two
dimensions. The horizontal and vertical alignments of a road do
not necessarily start and end at the same stationing. When they
do not, you can only stake out pointsin three dimensionsif their
stations lie within the horizontal alignment.
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Staking out Points on the Road by Station and

Offset

Before staking out a point on the road, read General Procedure,
page 308 and page 378, and Stakeout Settings, page 379.

Select a Point on a Road
To do this;

1.

From the main menu, select Survey / Stakeout/Roads. A screen,
similar to the following one, appears:

Cade:
?

<2
2
= 0
= M
s B
3
o !:':I

Stake:

[Station and offset|¥

Antenna height (Uncar):

Measured ta:

Bottom of antenna mount i

Station: Offzet (left):

| o= 102
| o= 102

| Map

2| =| X

& 8
0
?1 650

henu

Favorites

[0+000.000m

[0.000m |

Switch to

RTHK:Fixed H:0.009m £0.015m RMS:12

B2l Sia | star | oOffss | Options

Start
I |

In the Road name field, select the road to be staked out. To
select aroad, access the Road namefield and tap toview a
list of available roads, and highlight the required road.

{Q} Tip — To review the selected road, tap now. To edit the road, tap

[Keyin ], Use the Key in / Road screen that appears to edit the road.

3.

Tap to enter the name in the Road name field.

The Code field displays the code of the offset to be staked out.
The Trimble Survey Controller software uses the code from the
template definition for the selected offset. When the offset is
0.000 m, the code defaultsto CL.
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301 Tip — If you stake out a point and then measure it, you can edit the code in
= the Confirm staked deltas screen. Alternatively, store the point and then

select Files / Review current job to edit the code. To change the default

code for the template element, select either Key In / Templates or

Files / Review current job.

In the Sake field, select Sation and offset.

Enter avalue in the Antenna/Target height field and make sure
that the Measured to field is set correctly. Thisis especially
important when staking out a catch point. The Trimble Survey
Controller software can accurately locate the point only if this
setting is correct.

Select the Station to be Staked Out
To do this;
1. Do one of the following:

— Select it from alist. To do this, highlight the Station field
and tap to display alist of stations. The following
Screen appears:

7| =| %
= {11
! [ 0017

[10+120.000m (XS)
0+140.000m (XS)
[I+1ﬁ|].|]l]l]m XS)
J0+180.000m (XS}
0+200.000m (XS)
[+220,000m {(XS)

RTK:Fixed H:0.013m V:0.024m RMS:18
Esc Enter
pI—|

Menu

Favorites

 JI| Switch to

The list contains the stations defined by the section
interval, and the stations where the horizontal or vertical
alignment changes.
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Table 6.1 lists the abbreviations that the Trimble Survey
Controller software uses.

Table 6.1 Stationing abbreviations

Abbreviation Meaning Abbreviation Meaning

Cs Curve to spiral SS Spiral to spiral

PC Point of curvature ST Spiral to tangent
(Tangent to curve)

PI Point of intersection TS Tangent to spiral

PT Point of tangent VCE Vertical curve end
(Curve to tangent)

RE Road end VCS Vertical curve start

RS Road start VPI Vertical point of

intersection
SC Spiral to curve XS Cross-section

— Enter avalue. The value must be between the Start station
and the End station for the road.

—  Tap[ser ]to select the next station in the list. Tap Cse-1to
select the previous station in the list.
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Select the Offset to be Staked Out

To do this;

1. Do one of the following:

Select a specific offset from alist. To do this, access the
Offset field and tap CTst_1. The following screen appears
with alist of al offsets and their codes (if assigned):

elect an offset

: (Side slope) catch
[51-13.000m Offset {left) Ditch
&r(-5.000mOffset (left) shoulder
[1]0.000mOffset {righty CL

g 3.000mOffset {right) shoulder
[B{13.000mOffset (right) Ditch
o] (Side slope) catch

Construction H.Offzet applied
hd J Switch to

RTK:Fixed H:0.097m V:0.032m RMS:21
Esc Eriter
PR |

Favorites

In Key in/ Template, these codes are assigned as part of the
template element.

In the RoadLink software, you assign a code in the
template definition.

Enter avalue. A negative value for an offset to the left of
the centerline; a positive value for an offset to the right.

If you enter avalue greater than the maximum offset in the
template, a message appears. It warns that the offset is
outside the range, and asks if you want to use the left side-
slope, or right, depending on the value entered.

If you tap another message appears. It warns that
point positions will be in two dimensions, and asks
whether you want to continue. This option isuseful if you
need to stake out the 2D position of afeature not defined in
the template (the position of alamppost, for example).
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- Tap and select an option from the Offset menu, which
appears in the following screen:

B{Next left
T
D{Rightmost

S 6

Construction H.Offset (left)
Construction ¥ Offset:

?1 650

Map

tenu

Favorites

: Switch to

Esc

RTK:Fixed H:0.007m V:0.012m RMS:3

Enter

Table 6-2 describes these options.

Table 6-2 Offset menu options

Option Description
Leftmost Selects the leftmost template element
Next left Decrements the offset (selects the previous record

in the list of offsets)

Next right Increments the offset (selects the next record in the
list of offsets)

Rightmost Selects the rightmost template element

Tip — Select an offset from the list, or by using the [offs> . For all
subsequent station values, the offset value will be updated to reflect any

widening or interpolation.

If you enter an offset value, that value will be maintained for all
subsequent station values, even when the entered value corresponds to a

value in the list.
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Consider Figure 6.1. If you select offset 5 m at station O m, the
offset value will update to follow the solid line for subseguent
stations, moving from offset 5 m to offset 8 m.

If you enter 5 m for the offset, the offset will follow the dashed
line, maintaining offset 5 m for subsequent stations.

Figure 6.1 Offset Selection

If thereis avaluein the Construction H.Offset field, the
Construction H.Offset applied field specifies how it is applied.
Do one of the following:

—  To apply the offset horizontally, select Horizontal.

—  To apply the offset at the dope value of the previous
template element, select Sope.

You cannot apply construction horizontal offsets at the slope
value of the previous template element for points with zero
offset.
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Figure 6.2 shows how the Horizontal and S ope options are used
in the Congtruction H.Offset applied field. The construction
V.Offset value in the diagram is 0.000.

Previous template

Stake

— Construction H.Offset
applied field set to Slope

Point selected
for stakeout

Construction H.Offset
/ applied field set to

Horizontal
element -
Construction
H.Offset
Figure 6.2  Options in the Construction H.Offset applied field

3.

If thereis avalue in the Construction H.offset field, the Trimble
Survey Controller software directs you to a point that is offset
from the design point.

A negative value offsets the point towards the centerline (in).
A positive value off sets the point away from the centerline
(out).

Note — If you enter a value for the Construction H.Offset on the
centerline (at offset 0.00 m), a negative value offset isto the | eft.

If thereisavauein the Construction V.Offset field, the Trimble
Survey Controller software directs you to a point that is offset
vertically from the design point, as follows:

— A negative value offsets the point vertically down.
— A positive value offsets the point vertically up.

Trimble Survey Controller User Guide 101



6

102

Note — Construction offsets are not automatically applied to a
side-slope offset. For more information, see page 110. Construction
offset values specified here are not applied to a DTM surface.

Navigating to a Point on the Road

The navigation process that the Trimble Survey Controller software
uses depends on whether you are staking out a non-side-slope point or
aside-slope point.

Note — Before navigating to the point in a GPS survey, make sure that
the survey isinitialized. For more information, see RTK Initialization
Methods, page 264.

Icons in the graphical display screen

Table 6.3 lists the icons that appear in the top right of the graphical
display screen when you stake out a point on aroad. (The graphical
display screen is shown in the next section.)

Table 6.3 Icons in the graphical display screen

Icon Information about the point staked out
= The point is on the left side of the road and is in cut.t
w@ The point is on the left side of the road and is in fill.2
e The point is on the right side of the road and is in cut.
iﬁm The point is on the right side of the road and is in fill.

1 cut means that the elevation of the design point is lower than the current
position.

2 Fill means that the elevation of the design point is higher than the current
position
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Note — In addition, for side-slope positions the Sope valueis
displayed below the icon. For non-side-slope positions the code (or
offset value if no code is assigned) is displayed below the icon.

Navigating to a non-side-slope point
To navigate to a non-side-slope point:

1. Select apoint and tap (St ], The Stakeout graphical display
screen appears. If you are using a conventional instrument,
refer to the screen on the right:

S keout 2| =] x| & 3C - Stakeout 7] =] %
0+020.000m =~} |szimuth (grid] (o= (0% 0+160.000m =~ [HDist reqql (o= (0%
cL 205?443-45-- [ {00 cC 4q5.?39m (o1 1005
H Dist (grrch) & 6 H.Ang red.
. 4.553m ik 311°24°02"| 1 1.680
: I Dist @ Dets H.AnNg @
§ Cut 8.916m | T1.850 @Q 162°2711"| 1 1.620
. Foad Map Map
. I(Go Backward Menu Menu
Y 1.155m| 2 Turn to 311°2402" -
R‘Y\ “amooadn IGo Left Favorites Favorites
\ A 4.404m Switch to Switch to
RTK:Fixed H:0.245m V:0.406m 5Hz HA:148°56'51" VA10T59'55"
Esc : 5 Enter Esc 5 Measure
} Fine | Options | I | Target | Options |

The station value for the point appears at the top of the screen.
Anicon to theright indicates:

— theside of the road on which the point lies
—  whether the point isin cut or fill

— thecode (or offset value, if no code is assigned) for the
point

For more information, see Table 6.3.
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The left side of the screen shows the compass arrow, and the
right side of the screen displays values in the following fields.
Table 6-4 shows these fields and the equivalent field in a
conventional survey.

Table 6-4 Non-side-slope point fields

Field What it shows In a conventional
survey, this field is
replaced by ...

Azimuth Azimuth to the point. Go In (or Go Out).

Horizontal Horizontal distance to the Go Left (or Go Right).

Distance point. This value is also

shown at the bottom of
the graphical display
screen.

Vertical Distance Distance between the

(cutsill) present position and the
design position being
staked out.

Road: Go Distance from the current

Forward (or Go  position to the point,

Backward) relative to the road.

Forward is towards the
end station, backward is
towards the start station.

Road: Go Left (or Distance from the current

Go Right) position to the point,
relative to the road. If you
are facing the end
station, “Left” is on your
left.t

! The forward/backward and right/left values are relative to the
cross-section of the point being staked out (seeFigure 6.3). They
are not relative to the current direction of travel or to the current
stationing and they do not represent delta stationing and offset
valuesfor points on curved sections of theroad. If you are using
aconventional instrument, the road val ues only appear after you
take a distance measurement.
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Figure 6.3 shows an example of the forwards direction and the
right direction when staking out a point.

// Direction of
increasing stationing

/

/

[

/ é
/Forwards
)

/ + —  Right
/

Figure 6.3  Forwards direction and right direction

Use the graphical display or the text display to navigate to the
point. Do one of the following:

— If you areusing a conventional instrument, see Using the
Graphical Display During Stakeout, page 381.

— If you are using GPS, use the arrow as a guide and start
moving towards the point, holding the TSCe data collector
in front of you. The arrow pointsin the direction of the
point to be staked out. When you walk towards the point,
the arrow points to the top of the screen.

Note — The direction arrow only works correctly when you
are moving. Always move forward towar ds the point.
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When you get closer to the point, the arrow disappears.
Instead, a bull’s-eye symbol represents the point, and a
Cross represents your position, as shown in the following
screen:

gkeout 2 ﬂ X
0+020.000m ' |ezimuth (grid - 00
Eal 315520)'25" i
H.Dist (grne) £ B
0.663m | §
[\ Dist
Cut 8.916m | 11650
@ Foad Map
L Go Faorward M
0.053m| =™

Go Right Favorites
BEE3m 0.660m

—==

Switch to

RTK:Fixed H:0.217m V:0.363m 5Hz

Measure

e } Fine | Dplionsl il |

Note — When you navigate to a non-side-slope point with
construction offsets, the bull’s-eye symbol represents the
offset point.

3. Tap to go into Fine mode. For more information, see Fine
and Coarse M odes, page 309.

4.  When you are on the point, the cross covers the bull’s-eye
symbol. Check the precisions and mark the point.
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Note — The symbol that shows the position of the point also

shows the road-space coordinate frame. Figure 6.4 shows how
the long line points in the direction of increasing station, while
the short line points in the direction (left to right) of increasing

offset.

Direction of increasing
stationing

Direction of increasing
offset (right side of road)

Figure 6.4 Point icon in the graphical display screen

5. Do one of the following:

—  Measure the point. For more information, see Measuring
the As-Staked Position, page 113.

—  To stake out another point, tap &t 1to return to the Stake
out road screen.
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Navigating to a side-slope point

To navigate to a side-dope point:
1.

Select aside-slope point and tap St The Stakeout graphical
display screen appears. If you are using a conventional
instrument, refer to the screen on theright:

aki ? ﬂl % 5C - Stakeout ? ﬂi
0+040,000m =~_  [Azimuth (grid) [ {00 0+160.000m =~ |HDist reqd [ 1007
1:303 180° 46 g | =100z 1308 08 488 m | == 100%
H Dist (grrich) 6 H.4ng reqd.
4.917m ik 148°02°32" | M1.620
I Dist @ Detts H.Ang @
Cut 1.335m | _T1.850 Q@ 0°54°21"| T 1.620
: Road Map ap
S .7 [Go Backward " W
_ 2797m| = Turn to 148°0232" e
ﬁ oty goatS @ IGo Left Favorites Favorites
| A7 4.044m Switch to Switch to
RTHK:Fixed H:0.435m V:0.811m 5Hz HA:A148°56'53" VAADT5T'58"
E e E I
¥ } Fine | Select»l Options | ﬂ ¥ Target | Selects | Dptionsl kil

The station value for the point appears at the top of the screen.
Anicon to theright indicates:

— the side of the road on which the point lies
—  whether thisisacut dope or afill slope

— thedlope vaue of the side-slope

For more information, see Table 6.3, page 102.

Note — For side-slope offsets where the slope changes between
templates, the Trimble Survey Controller software calculates
the side-slope for intermediate stations by interpolating the
slope value.

The screen shows a graphical display and text. The fields that
appear are the same as those which appear in the display for a
non-side-slope point, as shown on page 103.
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Note — Valuesin the ABackward (or AForward) and ALeft (or
ARight) fields are relative to the cross-section of the point that
is being staked out. They are not relative to the current
stationing and do not represent delta stationing and offset
values for points on curved sections of the road. For more
information, see Table 6.3, page 102.

The graphical display also shows adashed line that connects the
side-slope catch position—the point where the side-slope
intersects with the ground—to the side-slope hinge position.

Tap to select aside-slope option. The following screen
appears:

Selec 2| =] x|
Catch point {Fill) N
Add Constr. offsets to Catch pt @
Hinge point ¥i.650

T T = Map
5 S (a0 Backward "

P 2.798m |2
ﬁ oty goatS @ IGo Left Favorites
| = 4.044m Switch to

RTK:Fixed H:0.379m V:0.711m 5Hz
Esc Enter
R |

Table 6-5 explains the Select menu options for a side-slope.

Table 6-5 Select menu options

Option Description

Catch point (Auto)  The Trimble Survey Controller software selects
the side-slope (cut or fill) to intersect with the
ground. This is the default.

Catch point (Cut) Fixes the side-slope as a cut side-slope.

Catch point (Fill) Fixes the side-slope as a fill side-slope.
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Table 6-5 Select menu options (Continued)

Option Description

Add Constr. offsets  Applies the horizontal and vertical construction

to Catch pt offsets specified to the catch point.

Navigate to the catch point before selecting this
option. The position of the offset point depends
on the catch point, so make sure that you stake
out the catch point precisely.

Hinge point Stakes out the base of the side-slope. This is
the most direct way to select the hinge point if
the template includes a ditch offset.

Note: Construction offsets are not applied to
the hinge point when you use this method to
select the hinge point.
Note — Construction offsets are not automatically applied to a catch
point. Navigate to the catch point and then press [Seket], Select Add
Condtr. offsetsto Catch pt and navigate to the offset point.
There is no need to tap when staking out a catch point with no
construction offsets.
110 Trimble Survey Controller User Guide



Roading 6

The actua intersection position of the side-slope with the existing
ground surface—the catch point—is determined iteratively (by
repetition). The Trimble Survey Controller software cal culates the
intersection of ahorizontal plane passing through the current position,
and either the cut or fill side-slope, asshownin Figure 6.5, where x,, is
the Go Right/L eft value.

X3

A 4

X1

x
A 4

Figure 6.5 Locating a catch point

3. Navigate to the point.

4. Usethe graphical display or the text display to navigate to the
point. Do one of the following:

— If you are using a conventional instrument, see Using the
Graphical Display During Stakeout, page 381.

— If you are using GPS, use the arrow as a guide and start
moving towards the point, holding the TSCe data collector
in front of you. The arrow points in the direction of the
point to be staked out. When you walk towards the point,
the arrow points to the top of the screen.

Note — The direction arrow only works correctly when you
are moving. Always move forwards towards the point.
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When you get closer to the point, the arrow disappears.
Instead, a bull’s-eye symbol represents the point and a
Cross represents your position, as shown in the following

screen:
& 5C- Stakeout 2| =] x|
0+040.000m _— |szimuth(orid) | D00
# 217" E2NE
H Dist (grnd) & 6
1.057m| 7
¥ Dist
Fill 0.341m | 11650
—I_ Foad Map
@ Go Forward "
TEach 0.223m| =
\il . Go Right Favorites
¥ s 1.034m Switch to
RTK:Fizxed H:0.271m V:0.516m 5Hz
Esc Measure

} Fine | Selects | Dplionsl |

The position of the bull’s-eye symbol shows the computed
position of the catch point.

5. Tap to go into Fine mode. For more information, see Fine
and Coarse Modes, page 309.

Note — Construction offsets are not automatically applied to a
catch point. Navigate to the catch point and then go to Sep 2.
Select Add constr. offsets to Catch pt and navigate to the offset
point.

6. Locate and mark the point, then do one of the following:

—  Measure the point. For more information, see Measuring
the As-Staked Position, page 113.

—  To stake out another point, tap &t 1to return to the Stake
out roads screen.
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Measuring the As-Staked Position

To measure the as-staked position, locate and mark the point, hold the
range pole vertically over the point, and then do the following:

1. Inthegraphical display screen, tap Meswe] then do one of the
following:

— InaGPSsurvey, the Stake out point screen appears. Enter a
value for the point name and tap [Mesue] The button

appears when enough data has been collected. Tap it to
store the point.

— Inaconventiona survey, thelStre] button appears. Tap it to
store the point.

2. If the View deltas before storage check box in the Stakeout
settings screen is selected, and you are staking out a
non-side-slope point, screens similar to those shown below

7 =%
Asg-staked name: - [ {00
[1505 | [m | (= 02 - Design Road
As-staked elevation: @ 6 Rozd name: Cole:
39.468m b R1 shoulder
2| T Method: Station:
Stake deltas Map Station and offset 0+040.000m (XS)
A Station: A Left: = H.Offset (left): Design elevation:
0+000.839m 0.060m Menu 5.000m 31.116m
% Digt. to road Favorites Canstruction H.Offzet applied: Favorites
Cut 8.352m Bl B Horizontal || switchto
RTK:Fixed H:0.031m V:0.063m RMS:40 RTK:Fixed H:0.005m V:0.010m RMS:6
Esc Store Esc Store
|
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If you are staking out a side-slope point, screens similar to those

shown below appear:
onfirm staked deltas ? nfirm staked deltas
As-staked name; As-staked code: || = 100
[Topo 10 | [ | == ~Design Road :
@ \6{ Raad name: Codle il ‘s,
Stake deltas _ m } R catch
& Station: & Left 1650 Wethad: Statian: Y1650
0+000.888m 0.265m Map Station and offset 0+040.000m (XS) Map
“ Dist. to road: H.Orffset (right) Dezign elevation:
Fill 0.087m ey ? ? ple
Distance to centetline:  Elevation Favorites Cut slope: Favorites
41.310m 39.468m J Suitch to 1:3.0303 J Switch to
RTK:Fixed H:0.008m V:0.017m RMS:10 RTK:Fixed H:0.009m v:0.018m RMS5:11
Esc Stare Esc Store
£ Feport | 2 Report |

Note — The value in the Sdist to hinge + Constr off: field
includes any construction offset values specified and reportsthe
slope distance from the hinge to the as-staked position. The
valueisnull (?) if there is no horizontal construction offset
specified or the horizontal construction offset is applied

horizontally.

Note — The value in the Design elevation field and the H.Offset
field for the design road is null (?) for catch points.

Tip — Tap to view the Stake template deltas screen. It shows the
horizontal offset and vertical distance from the catch point to the end of
each template element, up to and including the centerline. If the template
includes a cut ditch, the report will include the hinge position at the toe of
the cut slope. The reported values exclude any construction offset

specified.
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Figure 6.6 explains some of these fields.

Figure 6.6  Typical cross-section of a road

Where;

= Distance to center line

= Horizontal distance to hinge point
= Vertical distance to hinge point

= Slope

Slope distance to hinge point

= Construction horizontal offset

= Ditch offset

= Hinge point

« I @ Mmoo o>
Il

Catch point

Tap to store the point.

Stake out more points. For more information, see Staking out
Points on the Road by Station and Offset, page 95.

When there are no more pointsto stake out, tap &1 to return
to the Survey menu.

Trimble Survey Controller User Guide 115



6

Roading

116

Measuring Positions on the Road

When you use the Trimble Survey Controller software to measure
points, it can display your current position on the road.

Determining Current Position Relative to a Road

To determine your current position relative to aroad:
1.

2.

From the main menu, Survey / Stakeout / Roads. The following

screen appears:

=S 2| = x|
Road name: Code: | | = 1005
¥ o
Stake: i )\Is,(
Station and offset| =
Antenna height (Uncor): ?1 650
[ e
Messured to: W
Bottom of antenna mount ji.4 en
Station: Otfset (let) Favorites
[0+000.000m |  [0.000m | || suitchto
RTK:Fixed H:0.009m V:0.015m RM5:12
E Start
| st | st | Offer | Opions | s

In the Road name field, select the road to be staked out.

Tip — To select a road, access the Road name field and tap
view a list of available roads. Highlight the required road.
To review the selected road, tap To edit the road, tap and use

the Key in Road screen.

In the Sake field, select Position on road.

Enter avalue in the Antenna/Target height field and make sure
that the Measured to field is set correctly.

If there isavalue in the V.Offset field, the Trimble Survey

Controller software reports your position relative to the design,
as adjusted by the specified vertical offset:
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— A negative value offsets the design vertically down, a
positive value up.

Note — The V.Offset value specified here is not applied to a
DTM surface.

6. Tap St The following screen shows your position relative to
theroad. If you are using a conventiona instrument, refer to the
screen on theright:

1 Marthing [=: 1010 1 H Dist recd. = 007
704903.672m 1“2/» 4.000m mn/o
Easting 4" H.Ang recd.
289026.795m | 17 } 246°21'56" | M1.680
Station = Detts H.Angy
_|’_;;"? 0+017 300 m Th.e50 0Fa7734" @1'320
] Ofizet (ett) Map O - Map
o V' Dist #0%4m Menu Menu
b Fill 20.498m| Favories W Favortes
| Switch ta # Switch to
RTK:Fized H:0.225m W0.401m 5Hz HA:245°24° 24" VAST46"08"
Esc ; Measure Esc ; Meazure
Optionz | jE— | Target | Optionz | 1

Note — If you are using a conventional instrument, the road
values only appear after you take a distance measurement.

The top of the screen displays the road name. For information
about the icons that appear in the top right of the screen, see
Table 6.3, page 102. Theright side of the screen displays values
in the following fields:

—  North—the northing coordinate of the current position
—  East—the easting coordinate of the current position

—  Station—the station value of the current position relative to
the road

—  Offset (left/right)-the offset value of the current position
relative to the road

— V.dist—thevertical distance (cut/fill) of the current position
to the road
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In the graphical display, shown in Figure 6.7, the road is shown
as an icon. It represents a portion of the centerline and shows
the direction of increasing stationing. If your current position is
more than 25 meters (about 75 feet) from the centerline, the
arrow guides you to a position on the centerline. (The software
calculates this position by projecting your current position at
right angles to the centerline.) If your current position is off the
road, that is, your current position is before the start station or
beyond the end station of the road, the arrow guides you to the
start of the road.

7’ Direction of increasing station

S+

/ Your current position

Figure 6.7 Road icon in the graphical display screen

Do one of the following:

—  Measure the point. For more information, see the next
section.

— Moveto another position on the road and repeat the steps
described above.
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Measuring Current Position Relative to the Road

To measure the current position relative to the road, do the following:

1.

In the graphical display screen, tap and then do one of the
following:

— InaGPS survey, the Sake out point screen appears. Enter
values for the point name and code and tap [Mezsue] The
button appears. Tap it to store the point.

— Inaconventiona survey, tap [Awent ], Thel Stre | putton
appears. Tap it to store the point.

If the View deltas before storage field in the Stakeout settings
screen is set to Yes, a screen similar to the one shown below

appears:

2| = x|
As-staked code; | 100 W Dist. ta road:
| [1 | IDD“A Fill 20.498m
Az-ztaked elevation: ? \s,
F.733m —Design Road
The Foad name: Methodt:
Stake deftas ———————————————————— M 1 Position on road
v Dist. ta roact T— Statior: H.Offset left)
Fill 20.498m Menu 0+017.301m 2.034m
Favarites W Offset: Design elevation: Favorites
|—I]e=3|gn Road S J Switch to 0.500m 22.008m | Switch to
RTK:Fizxed H:0.025m V:0.045m RMS:32 RTK:Fixed H:0.019m :0.034m RMS:24
Esc Stare Esc Stare
|

Note — The design elevation excludes any V.Offset specified.

If your position is before the start station or after the end
station, the Sation field displays “ Off road” , and the Offset and
V.Dist fieldsdisplay null (* ?"). If your position iswithin the
start and end station values but at a greater offset than either
theleft or right catch points, the Station and Offset fields

display the relevant values but the V.Dist field displays null
13 ?H )'
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Key In Menu

Introduction

The Key in menu letsyou enter details directly into the Trimble Survey
Controller software database without transferring or measuring. Use it
to enter notes and to define following: points, lines, arcs, boundaries,
roads, and templates.

Note — To set the Distance units for calculations, tap [Ostins ],

You can also use the Key in menu to edit the details of road definitions
or points. For information on editing road definitions, see Editing a
Definition, page 148.

Points

122

To key in apoint:

1.
2.
3.

From the main menu, select Key in/ Points.
Enter values in the Point name and Code fields.

Enter the coordinates for the point. To enter coordinatesin
another coordinate format, use the softkey to change the
coordinate view to WGS-84, Local, Grid, or ECEF.

Specify asearch class for the point by selecting or clearing the
Control point check box. For more information on search
classes, see Appendix B, Database Search Rules.

Tap to store the point. The point is stored in the coordinate
type you are viewing.

Key in more points or tap [_Ese ] to return to the main menu.

5@'— Tip — To key in a point directly from the Map of current job screen, tap and

= hold on the position in the map that you want to add the point to. Then
select Key in point from the shortcut menu.
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Lines

This section shows you how to key in aline in the Trimble Survey
Controller software, using one of two methods: Two points or
Bearing-distance from a point.

Tokey inaline:

1. From the main menu, select Key in/ Lines.

2. Enter valuesin the Line name and Code fields.

3. Select an option from the Method field and enter the required
information. For more information, see Choosing a Method
(Lines), page 124.

Note — The point(s) from which the line is defined must exist in
the job database.

4. Enter the gradefor theline. A grade indicatesthat the line has a
slope from the start point. To change the units, highlight the
Grade field and tap (tits 1. To define the grade in various ways,
tap and change the Grade field.

5. For stationing along the line, enter the stationing value for the
start point in the Sart station field. Then enter the distance
between stations in the Sation interval field.

6. Toenter ellipsoid distances, tap and set the Distances
field to Ellipsoid.

7. Tap [t to calculate the line. The design information is
displayed on the screen that appears. It includes azimuth,
length, and grade.

8. Tap (St to store the line in the database.

9. Key in another line or tap [Es:_] to return to the previous screen.
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Choosing a Method (Lines)

The following sections describe each method for keying in lines.

Two points

In the Method field, select Two points, and then enter valuesin the
Sart point and the End point fields.

Alternatively, select the Start point and End point from the map. Tap
and hold on the screen and select Key in line from the shortcut menu.

Note — The height of the two points defines the grade of the line.

Bearing-distance from a point
To use this method:
1. Inthe Method field, select Bearing-distance from a paint.

2. Asshowninthe following diagram, enter the name of the start
point (1), the azimuth (2), and the length (3).

Figure 7.1 shows the screen that appears and a graphical
representation of this method.

2] =| x|
Line name: Code o 01
[Line100 | [FCE [ i
Method: ¢ 6
- ]
Start paint: Azimuth (grid): ?1 _E50
| [65°3651 | Map
Length Coric): Grade;
[56.320m |  [o.0000% | Menu
Start station: Station interval Favarites
[0+000.000m | [10.000m | Suitch to
RTK:Fixed H:0.006m ¥:0.011m RMS:8
Esc . Calc
Optians |

Figure 7.1 Bearing-distance from a point
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Arcs

This section shows you how to key in an arc in the Trimble Survey
Controller software, using one of these methods. Two points and
radius, Delta angle and radius, Arc length and radius, and I ntersect
point and tangents.

Figure 7.2 explains the terms used to define features of an arc.

Tangent length
. gentlength R

Intersection  point rY Forward tangent

Direction To point

Back tangent

From point Center point

Figure 7.2 Features defining an arc

Tokey inanarc:

1. From the main menu, select Key in/ Arcs and then enter values
in the Arc name and Code fields.

2. Select an option from the Method field and enter the required
information. For more information, see Choosing a Method
(Arcs), page 127.

Note — The point(s) from which the arc is defined must exist in
the job database.

3. If necessary, choose the direction of the arc.
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The direction defines whether the arc turnsto the left
(counterclockwise) or right (clockwise) from the start point.
Figure 7.3 shows both aleft and right arc.
To point
Direction
= Right /}
_] Direction
) = Left
From point
Figure 7.3 Direction of an Arc
Enter the grade for the arc. A grade indicates that the arc has a
vertical slope from the start point. To change the units, highlight
the Grade field and tap [Wits ]. To define the grade in various
ways, tap and change the setting in the Grade field.
For stationing along the arc, enter the stationing value for the
start point in the Start station field. Then enter the distance
between stations in the Sation interval field.
To enter ellipsoid distances, tap and select Ellipsoid from
the Distances field.
Tap to calculate the arc.
The design information is displayed on the screen that appears.
It includes:
—  back tangent
— forward tangent
— radius
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— arclength
— ddtaangle
—  chord length
— tangent length
— grade
8. Tap to store the arc in the database.

9. Key in another arc or tap " ] to return to the previous screen.

Choosing a Method (Arcs)

The following sections describe each method for keying in arcs.

Before choosing a method

When defining an arc from aback tangent, make sure that you
understand the naming and direction conventions used by the Trimble
Survey Controller software.

The back tangent value is related to the direction in which the
stationing or chainage increases. For example, when you stand at the
intersection point looking in the direction of increasing stationing or
chainage, the forward tangent isin front of you and the back tangent is
behind you.
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Figure 7.4 shows how aback tangent valueisrelated to the direction in
which the stationing or chainage increases.

Back tangent

Forward
tangent

Direction of
/ increasing stationing

IP = Intersection point
PT = Point of tangency
PC = Point of curvature

Figure 7.4 Back tangents and forward tangents
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Two points and radius
To use this method:
1. Inthe Method field, select Two points and radius.

2. Asshown in thefollowing diagram, enter the names of the start
point (1), and end point (2), and enter the radius (3).

Figure 7.5 shows the screen that appears and a graphical

representation of this method.

- 2| =| X
Arc name: Code: g }gg:ﬁ
| ¢ [
Methadl s
[Two points and radius |= 3
Direction: Start pairt: ?1 _E50
Map
End point: Radius (grict

[102 |  [155.000m | L]
Start station: Station interval Favorites
[0+000000m |  [10.000m | [Guiehio 1

RTK:Fixed H:0.006m V0.011m RMS:8
Esc . Calc
Options | JE— |

Figure 7.5  Two points and radius

Note — The height of the two points defines the grade of the arc.
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Delta angle and radius

To use this method:

1. Inthe Method field select Delta angle and radius.

2. Asshowninthe following diagram, enter the name of the start
point (1), the back tangent (2), the radius (3), and the turned

angle (4) of the arc.

Figure 7.6 shows the screen that appears and a graphical

representation of this method.
' 7| = x|
Arc name; Code - g}gg;
[Ared | | ey
Method! e
|De|la angle and radius |ﬂ m
Direction: Start point: ?1 G50
Map
Back tangent (gric) Radius (gric)
[295°3030" |  [155.000m | =0
Detta angle [ A): Grads Favorites
Brooeo” | [p.00 | [ suichto
RTK:Fixed H:0.006m %0.011m RMS:§
Esc . Enter
Urits | - | Null |

Figure 7.6 Delta angle and radius
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Arc length and radius
To use this method:
1. Inthe Method field, select Arc length and radius.

2. Asshowninthe following diagram, enter the name of the start
point (1), the back tangent (2), the radius (3), and the length of
the arc.

Figure 7.7 shows the screen that appears and a graphical
representation of this method.

- 2| =
Methad | = 1z
[Arc length and radius |~ (== 00
Direction: Start pairt: @ ‘sr
8% -
Back tangent (gricl) Raius (gric; ?1 650
[295°30%30" | ’1_55.I]|]I]m | Ma
Length (arid): Grade —
[120.000m | [0.0000% | Menu 3
Start station: Station interval Favorites
[0+000.000m |  [10.00] | F e

RTK:Fixed H:0.006m %0.011m RMS:§

B Units | List | Dperatorl - |"| Bt

Figure 7.7 Arc length and radius
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Intersection point and tangents

To use this method:

1. Inthe Method field select Intersection point and tangents.

2. Asshowninthe following diagram, enter the name of the
intersection point (1), the back tangent (2), the forward
tangent (3), and the radius(4) of the arc.

Figure 7.8. shows the screen that appears and a graphical
representation of this method.

2] = ]
Arc name; Code o 1)
[Arc110 | | [
Method! @ 6
!" t point and tang ‘!v m
Intersect point: Back tangent (grid); ?1 G50
[110 [»| [180°D0°DD" | Map
Forward tangent (grid):  Radius (gridy —
[o0°00°00" |»| [155.000m | =0
Start station: Station interval Favorites
[0+000.000m | [10.00] | Syitch to
RTK:Fixed H:0.006m %0.011m RMS:§
Ese Urits | List | Dperatorl |"|‘Enil

Intersection .-~

point

Back tangent

Forward
tangent

Radius of
the arc

Figure 7.8

Boundaries

This section shows you how to calculate the coordinates of pointson a
boundary. You enter a bearing and a distance from an existing point,
and the Trimble Survey Controller software calcul ates the coordinates
of the new point. Repeat the steps for the next point on the boundary.

132

To key in aboundary:

1. From the main menu, select Key in/ Boundary.

Intersection point and tangents

2. Asshowninthe following diagram, enter the name of the start
point (1), the azimuth (2), the horizontal distance (3), and a

vertical distance.

3. Enter aname for the intersection point in the Point name field.
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Tap to obtain the coordinates of the new point (4).
Tap to store the new point.

The Trimble Survey Controller software returnsto the
Boundary screen and inserts the name of the point just created
(4) inthe Sart point field.

To compute the misclosure of acircuit of points, give the last
point the same name as the first point.

Tap to obtain the coordinates of the point.

When you tap [Se ], the boundary misclosure appears on the
screen. Store the last point as a check to avoid overwriting the
first point.

Figure 7.9 shows the screen that appears and a graphical
representation of this calculation.

2| =| X
Start poirt: Azimuth: [ IDD:A
[13 | [eoconno” | g‘ﬂg‘
H Dist; W Dist: v
0000m | [0.000m | B 4
Faint name: Code ?1 _E50
[114 | [Peqy | Mo 2
Control point:
henu
Method. Favorites
Brng-dist from a point Sitch b 1 3
RTK:Fixed H:0.006m ¥:0.011m RMS:8
E Ent
* Lbray | hut | el

Figure 7.9 Key in boundaries
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Roads

This section shows how to key in aroad that is defined by a horizontal
alignment and (optionally) one or more of the following components:

*  vertica aignment
* template positioning
»  superelevation and widening records

Note — If aroad is defined only as a horizontal alignment, it can only
be staked out in two dimensions. The horizontal and vertical
alignments of a road do not necessarily start and end at the same
stationing. When they do not, you can only stake out pointsin three
dimensionsif their stations lie within the horizontal alignment.

To enter a new road definition:
1.  From the main menu, select Key in/ Roads.

2. Inthe Namefield, enter a name for the new road definition. Tap

3. Do oneof thefollowing:
—  Copy an existing road definition into the current road.

To do this, tap ey 1. From the list of available road
definitions that appears, highlight the one to be copied and
tap B, This copies all components comprising that road
definition into the current road.

Tip — To view details of a road definition before copying it, highlight the
road name and tap Tap [_Esc_] to return to the list or, to view details
of other roads in the list, tap or Next | For more information, see
Reviewing a Definition, page 147.

—  Choose acomponent to key in, that is, horizontal
alignment, vertical alignment, template positioning, and
superelevation and widening.

The following sections describe how to key in each component.
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Horizontal Alignment

Note — If horizontal alignment is the first component to be keyed in,
before you begin, select Key in/ Roads and provide a name for the
road definition. Do this only once for each new road definition.

To add a horizontal alignment to a new road definition, select
Horizontal alignment and then follow these steps:

1. Tap to enter the first element that defines the alignment.
The following screen appears:

7| = x|
Element: Start statian: [ IDD:A
v 0+000.000m g ‘”g‘
Methad Yy
~ )
Start north; Start east: ?1 G50
P | P | M
Station interval:
20.000m o)
Favorites
Switch to
RTK:Fixed H:0.006m %0.011m RMS:§
Esc Enter
|

The Element field is set to Start point. You cannot change this.

2. For stationing along the road, enter the stationing value for this
start point in the Start station field.

3. Inthe Method field, choose one of the following options:
— Key in coordinates
—  Select point

If you choose the Key in coordinates method, enter valuesin the
Sart north and Start east fields.

If you choose the Select point method field, enter avaluein the
Point name field. The Sart north and Sart east fields will
update with the values for the entered point.

{O} Tip — To edit the Start north and Start east values when they have been
= derived from a point, change the method to Key in coordinates.
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4. Enter the distance between the stations in the Sation interval
field. Tap to add the horizontal element.

5. Tap to enter another horizontal alignment element (for
example, aline) that defines the road.

6. Select an option from the Element field and enter the required
information. For more information, see that appropriate section
below. Then tap to store the element.

7.  When you have entered the last element, tap MRecept |,

Tip — To delete an element, highlight it and tap [Dekete . \WWhen you add an
element, it appears below the previous element that you added. To insert
it at a particular place in the list, highlight the element that you want it to
follow. Tap and enter details of the element.

8. Enter the other road components or tap to store the road
definition.

Line elements

If you select Linein the Element field, the Start station field displays
the start station value for the line that you are defining. You cannot
edit this.

In the Azimuth and Length fields, key in values that define the line. If
thisis not the first line to be defined, the Azimuth field displays an
azimuth calculated from the previous element. If you edit thisand then
accept the definition, you are warned that the alignment has
non-tangential transitions.

The End north and End east fields update to display the coordinates at
the end of the element just added.

Arc elements

If you select Arc in the Element field, the Start station field displays
the start station value for the arc that you are defining. You cannot edit
this.
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The Start azimuth field displays the azimuth as calculated from the
previous element. If you edit this, when you accept the definition, you
are warned that the alignment has non-tangential transitions.

Table 7.1 shows the available methods and the fields that appear when
you select each one.

Table 7.1 Horizontal alignment using arcs

Method Procedure

Arc length and radius Specify arc direction.
In the Radius and Length fields, enter values
that define the arc.

Delta angle and radius Specify arc direction.
In the Angle and Radius fields, enter values
that define the arc.

Deflection angle and length  Specify arc direction.
In the Angle and Length fields, enter values
that define the arc.

The End North and End East fields update to display the coordinates at
the end of the element just added.

Entry spiral/Exit spiral elements

If you select Entry spiral/Exit spiral in the Element field, the Start
station field displays the start station value for the entry spiral or exit
spiral that you are defining. You cannot edit this.

The Start azimuth field displays the azimuth as calculated from the
previous element. If you edit this, when you accept the definition, you
are warned that the alignment has non-tangential transitions.

Inthe Arcdirection field, select Right or Left. In the Radiusfield, enter
the radius of the arc associated with the spiral. In the Length field,
enter the length of the spiral.

The End North and End East fields update to display the coordinates at
the end of the element just added.

Trimble Survey Controller User Guide 137



7

Key In Menu

138

Note — An exit spiral connecting two arcs is known as a hanging or
combining spiral. The end coordinates of the spiral are incorrect until
the second arc is added. If you select an entry spiral, the coordinates
are correct.

Notes for Keying in and Editing Horizontal Alignments

If you enter non-tangential elements, a warning message appears. If
this happens, do one of the following:

Select Yes to adjust the current element to maintain tangency.
Select All to adjust all elementsto maintain tangency.
Select None to accept non-tangency for al elements.

Select No to accept non-tangency for the current element.

When you edit an element, the station and coordinate values for all
subsequent el ements update to reflect the change. All remaining
values defining the subsequent elements are maintained. Exceptionsto
thisare asfollows:

If you edit the radius of a spiral or arc, the Trimble Survey
Controller software warns you that adjacent spiral/arc elements
that define the arc will be updated with the same radius. If this
happens, do one of the following:

—  Select Yesto adjust the adjacent elements.
—  Select No to discard the changes you have made.

A spiral connecting two arcs (known as hanging or combining
spirals) isreferred to as an exit spiral when the radius of the
second arc is greater than the radius of the first arc. If you edit
the radius of the second arc so that it is smaller than the radius
of thefirst arc, the Trimble Survey Controller software changes
the spiral to an entry spiral with the radius of the second arc.
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Similarly, if you edit the radius of thefirst arc so that it is
smaller than the radius of the second arc, the Trimble Survey
Controller software changes the spiral to an exit spiral with the
radius of thefirst arc.

Vertical Alignment

Note — If vertical alignment is the first component to be keyed in,
select Key in / Roads and provide a name for the road definition before
starting. Do this only once for each new road definition.

To add a vertical alignment to a new road definition, select Vertical
alignment and then follow these steps.

1.

Tap to enter the first element that defines the alignment.
The following screen appears:

& 5C -Vertical element 2| =] x|
Elemert: o 01
= = (00
& 6
Statian (VPRI il
B )
TFies0
Elevation (\PI):
I
enu
Favorites
Switch to
RTK:Fixed H:0.006m ¥:0.011m RMS:§
Esc Enter

The Element field is set to Start point. You cannot change this.

In the Sation and Elevation fields, key in the values that define
the first vertical point of intersection (VH!).

Tap to add the vertical element record.

Tap to enter another vertical alignment element (for
example, acircular arc).

Select an option from the Element field and enter the required
information. For more information, see the appropriate section
below.
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6. When you have entered the last element, tap Abort |,

Tip — To delete an element, highlight it and tap [Delete |,

7. Enter the other road components or tap to store the road
definition.
Point elements

If you select Point in the Element field, use the Sation and Elevation
fieldsto key in values that define the VPI.

Note — A vertical alignment must start and end with a point.

Tip — You can also use points between the start and end points if the
alignment changes direction when no parabola or arc is required.

Symmetric parabola elements

If you select Sym parabola in the Element field, use the Station and
Elevation fields to key in values that define the VPI. Enter the length
of the parabolain the Length field.

Asymmetric parabola elements

If you select Asymmetric parabola in the Element field, use the Sation
and Elevation fields to key in values that define the VPI. Enter the In
and Out lengths of the parabola.

Circular arc elements

If you select Circular arc in the Element field, use the Sation and
Elevation fields to key in values that define the VPI. Enter the radius
of the circular arc in the Radiusfield.

Note — When you edit an element, only the selected element is
updated. All adjoining elements remain unchanged.
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Template Positioning

Note — If template positioning is the first component to be keyed in,
before you begin, select Key in / Roads and provide a name for the

road definition. Do this only once for each new road definition.

Define the position of templates in aroad definition by specifying the
station at which the Trimble Survey Controller software startsto apply

each template. A template is applied at the start station and template
element values are then interpolated linearly (applied on apro rata

basis) from that point to the station where the next template is applied.

To define the template positioning:

1.
2.

Select Template positioning.

Tap “Wew . The following screen appears:

Start station:
Leit template type: Lett template:
[User defined || [?

Right template type: Right template:
[User defined ||

[-]

Favorites

Switch to

RTK:Fixed H:0.006m 0.011m RM5:§

Enter

In the Start station field, specify the start station for the

template(s).

The optionsin the Left template and Right template fields are as

follows:

—  User defined—allows you to select templates for the | eft

side and the right side of the horizontal alignment.

—  <None>—no templates are assigned. Use this option to
create agap in the road definition.

—  <Interpolate>—the template for this station is interpolated
from the previous and next templatesin the road definition.
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O

If you selected <None> or <Interpolate>, go to the next step. If
you selected User defined, do one of the following:

Select from the list.

To do this, double tap the Left template (or Right template)
field. Tap to display thelist of available templates.
This list contains templates defined using the Key

in/ Templates command.

Enter atemplate name.

This name must match an existing template name. If the
nameisinvalid, the Trimble Survey Controller software
warns you.

Tap and use the screen that appears to key in details
for the new template. For more information, see Templates,
page 144.

Tap to apply the templates.

Tap to enter more templates at other positions.

When all template positions are entered tap [Aczent ],

Tip — To delete a highlighted entry, tap [Delete ],

Enter the other road components or tap to store the road
definition.
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Superelevation and Widening

Note — If superelevation and widening is the first component to be
keyed in, before you begin, select Key in/ Roads and provide a name
for the road definition. Do this only once for each new road definition.

Define where superel evation and widening values are applied in aroad
definition by specifying the station at which the Trimble Survey
Controller software starts to apply them. Superel evation and widening
values are applied at the start station, and values are then interpol ated
linearly (applied on a pro rata basis) from that point to the station
where the next superel evation and widening values are applied.

To add superelevation and widening values to a new road definition:

1. Select Superelevation & widening and tap " %ew ], The following
screen appears:

2| = ]

Start

- il - 0
| [Pivot crown|~| o= {107
Left super: Right super: Y
e | P i
Lett widening: Right widening; ?' o
[0.000m ]  [0.000m |

tap

enu

Favorites

Switch to

RTK:Fixed H:0.006m ¥:0.011m RMS:§
. Enter
Optians | I |

2. Inthe Sart station field, specify the station where the
superelevation and widening starts.

3. IntheLeft super and Right super fields, enter superelevation
values for the left and right sides of the horizontal alignment.

{Q} Tip — To change the way a superelevation value is expressed, tap
= and change the Grade field as required.

4. Inthe Pivot field, specify the position about which the template
rotates. The options are Pivot left, Pivot crown, and Pivot right.
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5. Inthe Left widening field, enter the widening value to be
applied.

Thisvalueis applied to each element in the template that has the
W dening check box selected.

6. Do thesamefor the Right widening field. Tap to add these
superel evation and widening values to the road definition.

Note —Widening is expressed as a positive value.
7. To enter more superelevation and widening records tap [ Wew ],

8. After entering the last superelevation and widening record, tap
[Accept |,

{O} Tip — To delete an entry, highlight it and tap [Delete ],

9. Enter the other road components or tap to store the road
definition.

Templates

This section shows you how to enter atemplate. For information on
how to define the position of atemplate, see Template Positioning,
page 141.

To enter atemplate:
1. From the main menu, select Key in/ Templates.

2. Inthe Namefield, enter a name for the new template and tap
[_Enter ]

3. Do oneof thefollowing:

—  Copy an existing template into the current template. To do
this, tap Ctay 1. A list of available template definitions
appears. Highlight the one to be copied and tap [_Enter |,
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{O} Tip — To view details of a template before copying it, highlight the template

= name and tap Tap [_Esc_] to return to the list or, to view details of
other templates in the list, tap or [Next ],

— Manualy key in the elements of the new template.

Keying In Elements
To manually key in the elementsin atemplate:

1. Select Keyin/ Templates and name the new template as
described above.

2. Tap to enter the first element defining the template.

3. Select an option from the Element field and enter the required
information. For more information, see the appropriate section
below.

To add the template element, tap [Enter |,
To enter more elements that define this template, tap "lew 7,
When you have entered the last element, tap [_Eater ],

5@'— Tip — To delete an element, highlight it and tap [Deete ],

7. Tap to store the template.

Cross fall and offset
If you selected Cross fall and Offset in the Element field:

1. IntheCrossfall and Offset fields, enter the values that define
the element.

5@'— Tip — To change the way a cross fall value is expressed, tap and
= change the Grade field as required.
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2. Enter avaluein the Codefield (this step is optional).

Tip — The annotation entered in the Code field is assigned to the end of
the element and is displayed during stakeout. (For example, the code ‘CL
is displayed in the Stakeout screen on page 106.

3. Select the Apply superelevation and Apply Widening check
boxes as required.

Delta elevation and offset
If you selected Delta elevation and Offset in the Element field:

1. Inthe Delta elevation and Offset fields, enter the values that
define the e ement.

Enter avaluein the Code field (this step is optional).

Select the Apply superelevation and Apply Widening check
boxes as required.

Delta elevation only
If you selected Delta elevation only in the Element field:

1. Inthe Delta elevation field, enter the value that defines the
element.

2. Enter avaluein the Code field (this step is optional).

Side-slope
If you selected Sde-slopein the Element field:

1. IntheCut slope, Fill slope, and Cut ditch width fields, enter the
values that define the element.

Note — Cut and fill slopes are expressed as positive values.
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Figure 7.10 shows the cut ditch width.

Cut ditch width
l_l_l

ek_ — *_ Cut slope
I I
I I

Fill slope

Figure 7.10  Cut ditch width

2. Enter avaluein the Code field (this step is optional).

Reviewing a Definition

To view the details of an existing road definition select Key in / Roads.
Double-tap the Name field then tap Tt 1. Highlight the road name
and tap [Review ], To return to the list tap s 1 or, to view details of other
roads in the list, tap CPrev_] Or [Wext ],

Use the same process to review atemplate.

You can also review the details of aroad or template component at any
time. For more information, see Reviewing the Database, page 15.
Alternatively, select Key in / Roads or Key in / Templates (as if to edit
the record).
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Editing a Definition

Use the Key in menu to enter details directly into the Trimble Survey
Controller database without transferring or measuring. You can also
use this menu to edit (change) the details of aroad definition that is
imported or keyed in, and to edit a definition that you started to key in
but did not complete.

To edit aroad definition that wasimported from the Trimble RoadLink
software or partially keyed in, do one of the following:

»  Select Keyin/ Roads.

Note — Thisis not possible during a survey. End the survey, or
see the tip on page 95.

»  Select Keyin/ Templates to edit atemplate definition
To select aroad definition for editing, do one of the following:
*  Selectit fromalist

To do this, double-tap the Namefield. Tap to display alist
of available roads.

*  Enter the name of the road definition
This name must match an existing road name.
Use the same process when selecting a template definition to edit.

Note — When you edit a road or template definition, a new definitionis
stored. The original definition staysin the Trimble Survey Controller
software database, but the deleted symbol () indicatesthat it isno
longer available.
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Notes

You can enter anote in the Trimble Survey Controller database at any
time. To do this:

1.  From the main menu, select Keyin / Notes.

2. Typeinthe detailsto be recorded. Alternatively tap to
generate arecord of the current time.

Tap to store the note in the database or & ] to discard it.

4. Toexit Keyinnotes, tap & . Alternatively, if the Noteformis
empty, tap [Enter ],

Note— If a feature code list is already selected for the job, you can use
codes from the list when keying in a note. From the Note screen, press
to display the feature code list. Select a code fromthelist or type
the first few letters of the code.
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Cogo Functions

Introduction

AN

The Trimble Survey Controller software provides coordinate geometry
(Cogo) functions that perform various cal cul ations using points stored
in the database. The results can also be stored in the database. To
access these functions, use the Cogo menu.

Warning — Do not compute intersection points and then change the
coordinate system or perform a calibration. If you do, these points will be
inconsistent with the new coordinate system.

Using Cogo Functions

152

This section outlines the general procedure to follow in order to
perform calculations using the Trimble Survey Controller Cogo
functions. For detailed instructions on how to use a particular function,
see the appropriate section later in this chapter.

To use a Cogo function:

1. From the main menu, choose Cogo, then the required Cogo
function. If necessary, set the Method field.

2. Enter the variables such as point name, line name, distance, or
azimuth.

Tap to calculate the results.

4. Tap to store the results in the Trimble Survey Controller
database (this step is optional).
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Embedded Cogo Softkey

A softkey appears when you access some of the fieldsin the
main Cogo screen. The softkey applies only to that particular field,
and provides a shortcut from the field to a Cogo calculation. Use this
embedded softkey to calculate avalue for afield in the current
Cogo screen.

Example

To use the embedded softkey to divide aline into segments of
fixed length in the Subdivide a line option:

1. If thelength isto be the same distance as between points A and
B, access the Segment length (grnd) field and tap . The
Compute distance screen appears.

2. Set Method to Between two paints.

3. Enter the point name A in the From point field and the point
name B in the To point field.

The computed distance between A and B is displayed.

{Q} Tip — Use the and softkeys to display previous and next
= calculations.

4. Tap to return to the Subdivide a line screen. The distance
just calculated isinserted into the Segment length (grnd) field.

Entering Feature (Points, Lines, Arcs) Names

When entering feature names into fields, select the feature(s) from the
map then select the Cogo function. The selected feature(s) are
automatically entered into the appropriate fields.

To enter another feature name, do one of the following:

« Tap and select the features as required. Tap " & 1 to return
back to the Cogo screen.
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»  Tap the map selection button g to access alist of features
already selected in the map.

»  Accessthe feature namefield and tap to select features
from the database list.

«  Tap ke to key in details, or to measure a point.

Options Softkey

Tap to display the Options screen:

Digtances: [— IDD:A

Favorites

Switch to

RTHK:Fixed H:0.009m 0.015m RMS:12
Esc Enter
|

Note —The softkey in the Traverse screen contains different
options to those shown here. For more information, see Traverse
options, page 341.

In the Distances field, set the type of distance to be calculated. Tap

to changethis at any time. For example, to apply an approximate
sea level correction, set the Distancesfield in this screen to Ellipsoid.
These areillustrated in Figure 3.2. page 62.

Note — The Trimble Survey Controller software can only display grid
distances between points if you defined a projection and datum
transformation, selected Scale factor only, or keyed in the points as
grid points.
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Multiple Solutions

For some computations, there are two solutions. Tap to display
the other solution.

Note — If the Trimble Survey Controller software is configured to
operate with guadrant bearings, substitute bearing for azimuth in the
rest of this chapter.

Compute Inverses

To calculate the azimuth and distance between two points, do one of
the following:

— Asshown in the following diagram, from the map, select
the From point (1) and the To point (2). Tap and hold on the
screen and select the Compute Inverse option from the
shortcut menu.

—  Select Cogo/ Inverse from the main menu and enter names
in the From point and To point fields.

The computed azimuth (3), horizontal distance (4), changein
elevation, and slope distance are displayed.

Figure 8.1 shows the screen that appears and a graphical
representation of this method.

8 SC -Inverse i = X
From point: To point: [ {00
A i = 1012
[NailA | [NailB |
Azimuth (grid) HDist (gricx @ 5
354°17°22" 50.249m ¥
 Dist: Slope dist (gric) ?1 650
265.000m 269.722m M
Map
henu
Favorites
Switch to
RTK:Fixed H:0.006m V:0.012m RM5:8
Esc . Store
Options | E— |

Figure 8.1 Compute inverse
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Compute Intersections

The Trimble Survey Controller software can cal culate the coordinates
of an intersection point from a combination of azimuths and/or
distances from existing points.

To calculate an intersection:
1. From the main menu, select Cogo / Intersections.

2. Enter aname for theintersection point in the Point name field,
select an option from the Method field and enter the required
information.

Choosing a Method (Intersections)

The following sections describe each method for computing
intersections.
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Bearing-distance intersection

To use this method:

1. Select Brng-dist intersect in the Method field

2. Asshowninthe following diagram, enter the name of Point 1
(1), the azimuth (2), the name of Point 2 (3), and the horizontal

distance (4).

3. Tap to calculate the intersection points (5 and 6). There
are often two solutions for this calculation. Tap to see the

second solution.

Figure 8.2 shows the screen that appears and a graphical
representation of this method.

& 50 - Infersections ? ﬂl 2
Poirt name: Code: [ {00
[1001 | [T |
ethod! & 6
Brny distinersect | )
Pairt 1: Aczimuth (orid): “¥i.550
[Naila | [p5"3212 | b
Point 2 HDist (gricl: —
175,632 I |
Favorites
Switch to
RTK:Fixed H:0.006m V:0.012m RM5:§
Esc . Calc
Optians | PR |

Figure 8.2 Bearing-distance intersection
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Bearing-bearing intersection
To use this method:
1. Select Brng-brng intersect in the Method field.

2. Asshowninthe following diagram, enter the name of Point 1
(1) and the azimuth (2). Enter the name of Point 2 (3) and the
azimuth (4).

3. Tap to calculate the intersection point (5).

Figure 8.3 shows the screen that appears and a graphical
representation of this method.

Pairt name: Cods g }gg:ﬁ 2
[1002] | [IT | @ 6 " 4
Methad Yy
~ ]
Firt 1 Azimuth (orid): “Yis50 5
[HailA | [345°3221" | Map
Pairt 2: Azimuth (orid): —
NailB | [205°24'02" | =0

Favorites

Switch to 1 3

RTK:Fixed H:0.006m V:0.012m RM5:8
Esc . Calc
Options | JE— |

Figure 8.3 Bearing-bearing intersection
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Distance-distance intersection
To use this method:
1. Select Dist-dist intersect in the Method field.

2. Asshowninthe following diagram, enter the name of Point 1
(1) and the horizontal distance (2). Enter the name of Point 2 (3)
and the horizontal distance (4).

3. Tap to calculate the intersection points (5 and 6). There
are two solutions for this calculation. Tap to seethe

second solution.
Figure 8.4 shows the screen that appears and a graphical
representation of this method.
8 50 - Intersections 2| =] x|
Pairt name: Code; [— IDD:A
(Int1000 | [control | [
Methiad ¢ },ﬁ(
~ i
Poirt 1: H Dist (grn) TFies0
[2 | [120.000m | Ma
Map
Paint 2: H Dist {grncl).
[ | [75.000m | Menu
Favorites
Switch to
RTK:Fixed H:0.006m V:0.012m RMS:8
Esc . Cale:
Optians | S|

Figure 8.4  Distance-distance intersection
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Bearing-distance from a point
To use this method:
1. Select Brng-dist froma point in the Method field.

2. Asshowninthe following diagram, enter the name of the start
point (1), the azimuth (2), and the horizontal distance (3).

3. Tap to calculate the intersection point (4).
Figure 8.5 shows the screen that appears and a graphical

representation of this method.
Paint name: Codlg: [— ID@
Int1000 | [control | g 1024
Methad St 4
~ ]
Start point: Azimuth (arid); ?1 G50 2
2 | [35°30°25 | Map
H.Dist (grnd) 4 Dist:
[56.230m |  [2.600m | =0
Favorites 3
Switch to 1
RTK:Fixed H:0.006m V:0.012m RM5:8
Esc . Calc
Options | JE— |

Figure 8.5  Bearing-distance from a point

Compute Areas

The Trimble Survey Controller software can calculate the area
enclosed by three or more points selected from its database. It can use
up to 100 points.

To compute an area
1. Do one of the following:

—  From the map, select the points on the perimeter of the area
to be calculated. Tap and hold on the screen and select
Compute area from the shortcut menu.

—  From the main menu, select Cogo / Compute area. Select
the points on the perimeter of the area to be calculated.
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As shown in the following diagram, the calculated area (1) and
perimeter (2) are displayed.

Note — Select points in the order in which they occur on the
perimeter.

2. Tap if you need to change the units.

3. Tap to store the area result in the Trimble Survey
Controller software database.

The computed area varies according to the Distance display setting.
Table 8.1 shows the effect of the distance setting on the area
calculated.

Table 8.1 Distances setting options

Distances setting Computed area

Ground At the average ground elevation
Ellipsoid On the ellipsoid surface

Grid Directly off the grid coordinates

Figure 8.6 shows the Compute area calculation and a graphical
representation of this method.

& SC - Compute area 2| = x|
Mutnber of points: [ {00
3 [ (1013 e
& 6
Area (ground): B o~ e
3950.412m* m <
?1.350 e N N N
Perimeter: L AN
292.261m L LA B
Menu
Favorites h \
Switch ta ., _________ e ‘ 2
RTK:Fixed H:0.006m V:0.012m RM5:§
Esc . Store
Options | E— |

Figure 8.6 Compute area calculation
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Compute Azimuths

The Trimble Survey Controller software can calculate an azimuth by
various methods, using data that you enter and points in the database.
The data that you enter can have different units. For example, you can
add an angle in degrees to an angle in radians—the answer is returned
in whatever format you specified in the job configuration.

To calculate an azimuth:
1. From the main menu, select Cogo / Compute azimuth.

2. Select an option from the Method field and enter the required
information.

Choosing a Method (Azimuths)

The following sections describe each method for computing azimuths.

Between two points

To compute an azimuth using this method, select Between two points
inthe Method field, and then enter the names of the From point and the
To point. The azimuth is cal culated.
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Bisected azimuths
To use this method:
1. Inthe Method field, select Bisected azimuths.

2. Asshowninthe following diagram, enter the first azimuth (1)

and the second azimuth (2). The azimuth (3) halfway between
themis calculated.

Figure 8.7 shows the screen that appears and a graphical

representation of this method.
- 5C - Compute azimuth 7| =] x|
Method = (00
g s
Azimuth 1: Azimuth 2: it
[87°4510" | [56°3400" | R
Computed azimuth: ?1 650
252°09730 Map
henu
Favorites
Switch to
RTK:Fixed H:0.006m V:0.012m RM5:8
Esc Stare
—

Figure 8.7 Bisected azimuths
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Bisected corner
To use this method:
1. Inthe Method field, select Bisected corner.

2. Asshowninthe following diagram, enter the names of
Side-point 1 (1), the corner point (2), and Side point 2 (3). The
azimuth from the corner point is calculated (4). It is halfway
between Side point 1 and Side point 2.

Figure 8.8 shows the screen that appears and a graphical

representation of this method.
8 5C - Campute azimuth 2| = x|
Method, [ (103
Bisected corner v gmg/“
Side poirt 1 Corner point: o
[oIT 1 | [OIST | |8
Side point 2. “Yis50
Tl Map
Computed azimuth (grid):
218°1448" Heru
Favorites
Switch to
RTK:Fixed H:0.006m V:0.012m RMS:§
Esc Stare
I |

Figure 8.8  Bisected corner
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Azimuth plus angle
To use this method:

1. Inthe Method field, select Azimuth plus angle.

2. Asshowninthe following diagram, enter the azimuth (1) and

the turned angle (2). The sum of thetwo is calculated (3).

Figure 8.9 shows the screen that appears and a graphical

representation of this method.
& 5C - Comnpute azimuth 2| = %]
Method [ (103
Azimuth plus angle | gmg/"
Azimuth: Turned angle: i
[67°23100" | [45°00°00" | m
Computed azimuth: ?1 650
112°23100 Map
henu
Favorites
Switch to
RTK:Fixed H:0.006m V:0.012m RM5:§
Esc Stare

Figure 8.9 Azimuth plus angle
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Azimuth to line offset
To use this method:
1. Inthe Method field, select Azimuth to line offset.

2. Asshowninthe following diagram, enter the name of the line
(1), the station value (2), and the horizontal offset (3). The
azimuth (4) from the start station of thelineto the offset point is
calculated.

Figure 8.10 shows the screen that appears and a graphical
representation of this method.

- 5C - Compute azimuth 2| = %
Method [ (103
Azimuth to line offset 4 s
N - & 6
Line name: Stationing: i
[Line 1000 | [0«060.000m | |
H.Otfset (right): “Yis50
Map
Computed azimuth (grid): \ 4
261°08°36" o)
Favorites
Switch to
RTK:Fixed H:0.006m V:0.012m RMS:§
Esc Stare
I |

Figure 8.10 Azimuth to line offset

Compute Distances

Use the Trimble Survey Controller software to calculate a distance by
various methods, using data that you enter, and points in the database.
The data that you enter can have different units. For example, if you
add a distance in metersto a distance in feet, the answer isreturned in
whatever format you specified in the job configuration.

To calculate a distance:
1. From the main menu, select Cogo / Compute distance.

2. Select an option from the Method field and enter the required
information.
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Choosing a Method (Distances)

The following sections describe each method for computing distances.

Between two points

To compute a distance using this method, select Between two pointsin
the Method field, and then enter the From point and the To point. The
distance between them is calcul ated.

Between point and line
To use this method:
1. Inthe Method field, select Between point and line.

2. Asshowninthefollowing diagram, enter the names of the point
(1) and the line (2). The Trimble Survey Controller software
calculates the distance along the line (3) and the perpendicul ar
distance to the line (4). The distance along the line is from the
From point (5).

Figure 8.11 shows the screen that appears and a graphical
representation of this method.

& 50 - Compute distance ? ﬂ X
Method [ |0
Between point and line j 2
Paint name: Line name: @ ,s,
Line 10008 S [
From paint: ?1 G50
oIS | Map
H.Dist along line (grnd): - HDist to line (grnd)
65.322m 88.087m o)
Favorites
Switch to
RTK:Fixed H:0.006m V:0.012m RM5:§
Esc . Store
Options | E— |

Figure 8.11 Between point and line
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Between point and arc
To use this method:
1. Inthe Method field, select Between point and arc.

2. Asshown inthefollowing diagram, enter the names of the point
(1) and the arc (2). The Trimble Survey Controller software
calculates the distance aong the arc (3) and the perpendicular
distance to the arc (4). The distance along the line is from the
From point (5).

Figure 8.12 shows the screen that appears and a graphical
representation of this method.

& 5C - Compute distance 7| = x|
Method =1 {1015
Between point and arc i gmg/“ 2
Pairt name: Arc name: w
fi | [t |8
From poirt: ?1 _E50
ITH Man
H.Dist slong arc (grnd)  HDist to arc (grncd),
£9.390m 37.519m L=t
Favorites
Switch to 5
RTK:Fixed H:0.006m V:0.012m RMS:§
Esc . Store
Options | E— |

Figure 8.12 Between point and arc

Divided distance

To compute a distance using this method, in the Method field, select
Divided distance, and then enter values in the Distance and the
Divisor fields. The distance of a segment is calculated.

Multiplied distance

To compute a distance using this method, in the Method field, select
Multiplied distance, and then enter values in the Distance and the
Multiplier fields. The total distanceis calculated.
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Added distances

To compute a distance using this method, in the Method field, select
Added distance, and then enter valuesin the Distance 1 and Distance 2
fields. The sum of both distances is calculated.

Subdivide Lines

The Trimble Survey Controller software can divide a defined line into
segments of fixed length or afixed number of segments. New points
are created aong theline.

You can predefine the code of a subdivided point. For more
information, see Subdivide Pts Code, page 66.

To subdivide aline:
1. Do one of the following:

—  From the map, select the line to be subdivided. Tap and
hold on the screen and select the Subdivide a line option
from the shortcut menu.

—  From the main menu, select Cogo / Subdivide a line. Enter
the name of the line.

2. Select an option from the Method field and enter the required
information.

Note —When you enter the name of a defined line, the default value for
the Sart at station field is set to zero, and the default value for the End
at station field is set to the length of the line. Points created in thisway
can be used during stakeouit.

Choosing a Method (Lines)

The following sections describe each method for subdividing lines.
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Fixed segment length
To use this method:

In the Method field, select Fixed length segment.

As shown in the following diagram, enter the segment length
(2), and a horizontal offset (3) and vertical offset from theline.
Enter the start station position (4) on the line, the end station
position (5), and the name of the start point that will be

Tap to calculate the new points (4, 6, 7 or 8, 9, 10). When
the operation is completed, the following message appears.

1.
2.
incremented automaticaly.
3.
Subdivision of line completed successfully
4,

Tap to continue. Points are automatically stored in the
database.

Figure 8.13 shows the screen that appears and a graphical
representation of this method.

3C - Subdivide aline 2| = x|
Line name: Code: || o> 13005
? o 2
Method & & /\
[Fixed segment length | ~| ¥
Seqgment length (grnd): 1650
i
H.Otfset (right): W Oftset: _
[1.000m | [0:000m | Menu
Start at station: Endl &t station: Favorites
J Switch to
RTK:Fixed H:0.006m V:0.012m RM5:§
Esc 5 Start
Optians | PR |

Figure 8.13  Fixed segment length

Note

— If the defined line is longer than an integer number of

segments, the last subdivided point (Point 7 in this example) isthe end
of the last full segment.
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Fixed number of segments

To use this method:

1. Inthe Method field, select Fixed number of segments.

2. Asshowninthe following diagram, enter the number of
segments, and a horizontal offset (2) and vertical offset from the
line. Enter the start station position (3) on the line, the end

station position (4), and the name of the start point that will be
incremented automaticaly.

3. Tap to calculate the new points (3, 5, 4 or 6, 7, 8). When
the operation is completed, the following message appears.

Subdivision of line completed successfully

4, Tap to continue. The points are automatically stored inthe

database.

Figure 8.14 shows the screen that appears and a graphical
representation of this method.

SC - Subdivide aline 7] =] x|
Line name: Code - || = 100
? e
Methodt & 6
[Fixed number of segments]| v | ]
Mumber of segments: 1650

Map

H.Otfset (right): W Oftset: _

[1.000m | [0.000m | Menu
Start at station: End &t =tation: Favorites
|| switch ta

RTE:Fixed H:0.006m ¥:0.012m RMS:§

Esc 5 Start

Optians | I |

Figure 8.14  Fixed number of segments
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Subdivide Arcs

The Trimble Survey Controller software can divide a defined arc into
segments of fixed length or afixed number of segments. New points
are created aong the arc.

You can predefine the code of a subdivided point. For more
information, see Subdivide Pts Code, page 66.

To subdivide an arc:
1. Do one of the following:

—  Fromthe map, select the arc to be subdivided. Tap and hold
on the screen and select the Subdivide an arc option from
the shortcut menu.

—  From the main menu, select Cogo / Subdivide an arc. Enter
the name of the defined arc.

2. Select an option from the Method field and enter the required
information.

Note — When you enter the name of a defined arc, the default value for
the Start at station field is set to zero, and the default value for the End
at station field is set to the length of the arc.

Choosing a Method (Arcs)
The following sections describe each method for subdividing arcs.

Note — You can use the points created using the Subdivide an arc
option in the Sakeout screen.
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Fixed segment length
To use this method:

In the Method field, select Fixed segment length.

As shown in the following diagram, enter the segment length
(2), and a horizontal offset (3) and vertical offset from the arc.
Enter the start station position (4) on the arc, the end station
position (5), and the name of the start point that will be

Tap to calculate the new points (4, 6, 7 or 8, 9, 10). When
the operation is completed, the following message appears.

1.
2.
incremented automaticaly.
3.
Subdivision of arc completed successfully
4,

Tap to continue. Points are automatically stored in the
database.

Figure 8.15 shows the screen that appears and a graphical
representation of this method.

SC - Subdivide an arc E ﬂ X
AFC name; Codle: | o 1
Iarcon0 1 Fl [ 10017
Method ¢ }‘s,(
[Fixed segment length | +| ] .
Segmert length (grnd): ?1 650 9 .
20.000m M
Map
H.Offset (right) W Oftset: _
[1.000m |  [0.000m | Menu
Start at station: End &t =tation: Favorites
[0+000.000m | [0+094.593m | J Switch to o
RTK:Fixed H:0.006m V:0.012m RM5:§ 8
Esc 5 Start
Optians | I |

Figure 8.15 Fixed segment length
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Fixed number of segments

To use this method:
1. Inthe Method field, select Fixed number of segments.

2. Asshowninthe following diagram, enter the number of
segments, and a horizontal offset (2) and vertical offset from the
arc. Enter the start station position (3) on the arc, the end station
position (4), and the name of the start point that will be
incremented automaticaly.

3. Tap to calculate the new points (3, 5, 4 or 6, 7, 8). When
the operation is completed, the following message appears.

Subdivision of arc completed successfully

4, Tap to continue. The points are automatically stored inthe

database.

Figure 8.16 shows the screen that appears and a graphical
representation of this method.

»SC - Subdivide an arc 2| = x|
Atc name: Code - = {01015 8
? I 0\
Methadl ¢ 6
[Fixed number of segments| v | ] 7 . 4
Mumber of segments: ?1 650 ',.
B ] [ /5 /
H.Otfset (right): W Oftset: _ g
[1.000m | [0.000m | Mer ;
Start at station: End &t =tation: Favorites
|| Switch to 60 3 \ 1

RTE:Fixed H:0.006m ¥:0.012m RMS:§
Esc 5 Start
Optians | I |

Figure 8.16 Fixed number of segments
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Fixed chord length
To use this method:

1.
2.

In the Method field, select Fixed chord length.

As shown in the following diagram, enter the chord length (2),
and any horizontal offset (3) and vertical offset from the arc.
Enter the start station position (4) on the arc, the end station
position (5), and the name of the start point that will be
incremented automaticaly.

Tap to calculate the new points (4, 6, 7 or 8, 9, 10). When
the operation is completed, the following message appears.

Subdivision of arc completed successfully

Tap to continue. Points are automatically stored in the
database.

Figure 8.17 shows the screen that appears and a graphical

representation of this method.
SC - Subdivide an arc 2| = x|
Arc name: Code: - E”DD:/» 10
[ArcD001 ? i
Meth & 6 e 3
od Byl
[Fixed chord length |=| 3
Chord length (ornd): ¥i.650 9 7 7 .5
10.000m T .
Map /
H.Offset (right) W Oftset: _
D ] [pooom ] | Mem 6¢” % \
Start at station: End at station: Favorites 1
0+000000m ] [0+034593m ] [ Gyichio i
RTK:Fixed H:0.006m V:0.012m RMS:8 8 o 4
Esc 5 Start
Optians | I |

Figure 8.17  Fixed chord length
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Fixed angle subtended
To use this method:

1. Inthe Method field, select Fixed angle subtended.

2. Asshowninthe following diagram, enter the subtended angle
(2), and a horizontal offset (3) and vertical offset from the arc.
Enter the start station position (4) on the arc, the end station
position (5), and the name of the start point that will be
incremented automaticaly.

3. Tap to calculate the new points (4, 6, 7 or 8, 9, 10). When
the operation is completed, the following message appears.

Subdivision of arc completed successfully

4, Tap to continue. The points are automatically stored inthe
database.

Figure 8.18 shows the screen that appears and a graphical

representation of this method.

» 3C - Subdivide an arc 2| = x|
Arc name: Code - = {10 10
[Arc0001 ? itz P
Method ¢ }ﬁ( /&
[Fixed angle subtended | ¥| i
Angle subtended: ?1 650 g
24°3000 . 9 ’
H.Offset (right) W Oftset: _ b

| [0.000m | Menu

Start at station: Enel at station: Favorites
[.000000m ] [0+09458m | Guichio

RTE:Fixed H:0.006m ¥:0.012m RMS:§
Esc

5 Start 8 .
Optians | I |

Figure 8.18 Fixed angle subtended
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Traverses

The Trimble Survey Controller software can calculate a closure and
adjust atraverse. The software helps you to select the pointsto be
used, calculates the misclosure, and then lets you compute either a
Compass or Transit adjustment.

Note — The Compass adjustment is sometimes known as the Bowditch
adjustment.

You can calcul ate closed-loop traverses (traverses that start and end on
the same point), and traverses that start and end on pairs of known
points.

To calculate atraverse:

1. From the main menu, select Cogo / Traverse. The Traverse
screen appears.

2. Enter the traverse name.

3. Inthe Sart station field, enter the name of the first point in the
traverse. The software only lets you enter a point that has
conventional observations from it (an instrument point).

{Q} Tip — Tap to see a list of valid points that can be used as the start
N station.

4. TaplEtr | Thefollowing screen appears. The start station point
name isthe only point in the list:

7| = x
[ 1003
[ 100

1.680
@1 £20

Map

[47TRS |

benu

Favorites

Sitch to

HAST00'51" VA:2T0°45'00"
; Add
Deletel Info | Cloze |Dpllon8| R |
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5.

Tap to add the next point in the traverse. The Select
station to add list appears. Thelist only displays valid points
that can be added. For example, it only displays points that have
been used as instrument points and have been measured (using
a conventional instrument) from the previous point in the
traverse list.

Note — When there is only one valid point to add, the Trimble
Survey Controller software adds it to the traverse list
automatically.

Select the next station in the traverse.

Note — To view the observed azimuth and distance between two
pointsin the list, highlight the first point and tap Cinfe 1.

Repest steps 5 and 6 until al the pointsin the traverse have been
added. If you need to remove any points from the list, highlight
the point and tap [eete |, \WWhen you delete a point, all points after
it are deleted as well.

Note — You cannot add more points after selecting a control
point.

Note — To compute a traverse closure, there must be at least one
distance measurement between successive pointsin the traverse
list.
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When all of the points have been added:

1.

Tap Ctese ], The following screen appears, showing the backsight
and foresight pointsthat provide orientation for the traverse:

& 5C - Traverse orientation 2| = x|
Start station: Backsight poirt = [[10;
1 F = {01015
Azimuth (Keved in); Endl station: 1 e
158°5354" 1 .
Foresight point: Azimuth (Keyed in): @1 620
[2 | [40°54 52" | Map
henu
Favorites
Switch to
HAATTH038" VA4 25"
Esc Enter
R |

The Backsight point, Azimuth, Foresight point, and Azimuth
fields arefilled in by the Trimble Survey Controller software.
Edit these fields if necessary.

Note — The Azimuth fields do not have to be completed. If the
backsight azimuth is null, the traverse cannot be oriented and
adjusted coordinates cannot be stored. The foresight azimuth
may be null in a loop traverse, and if all angles have been
observed, you can compute an angular and distance
adjustment. An angular and distance adjustment cannot be
computed on an open traverse if the backsight azimuth is null.
An angular adjustment cannot be computed on an open traverse
if the backsight azimuth is null. However, a distance adjustment
can be computed.
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3.

Tap Bt The following screen appears:

& 5C - Close results ?| = x|
Trawerse name: Start station: [ IDD:A
Trav 1 1 =i
End station: Angular close:
a1 " 1.680
1 0°00700
Distance close: Precision: @1 B20
0.004m 1:80472 Map
& Marth: & Bast:
0.003m 0.003m o)
A Elevation: Traverse length: Favorites
0.000m 31.417m Suitch to
HAA1TH0'38" VA:94+19°25"
Esc . Adj.ang
Store | Optians | |

Inspect the results of the traverse and do one of the following:
—  To storethe closure results, tap [Store |,

—  Toreturn to the Orientation screen, tap ™ Es .

—  To adjust the traverse, go to the next step.

Tap Contions ], Check the settings in the Traver se options screen that
appears. For more information about the settings, see Traverse
options, page 341.

When the settings are complete, tap to return to the
Close results screen.

To adjust the angular misclosure in the traverse, tap [Adms] The
angular misclosure is distributed according to the setting in the
Options screen. The Adjustment results screen appears and it
shows the distance misclosure.

Note — The button does not appear if the angular
adjustment method in the Options screen is set to None.

Inspect the results of the traverse and do one of the following:
—  To store the angular adjustment details, tap

—  To adjust the distance misclosure, tap (M) The distance
misclosure is distributed according to the setting in the
Options screen and the traverseis stored.

Trimble Survey Controller User Guide



Cogo Functions 8

When the traverseis stored, each point used in the traverseis stored as
an adjusted traverse point with a search classification of control. If
there are any previously adjusted traverse points of the same name,
they are deleted.
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Offsets

Introduction

A GPS antenna or conventional instrument target cannot always
occupy apoint directly, for example, if apoint isthe center of atree or
part of abuilding that is under a canopy. There are several waysto
measure these points using the Trimble Survey Controller software.
You can use a conventional instrument and measure a point using an
offset method. For more information, see page 186. Alternatively you
can use alaser rangefinder, or calculate an offset from pointsin the
database. This chapter shows you how to calculate offsets using the
Offset function in the Trimble Survey Controller software.

To do this, choose Offsets from the Survey menu in areal-time GPS
survey or aconventional survey. M easure atopographic (topo) point or
aRapid™ point nearby, then make tape and/or azimuth measurements
to the offset point. When you enter these measurements into the
Trimble Survey Controller software, it calculates the coordinates of
the offset point and stores them in the database.

Remember to include any change in height details, as the height (or
elevation) of the offset point is also calculated.

Warning — In general, do not compute offset points and then change the
coordinate system or perform a calibration. If you do, these points will be
inconsistent with the new coordinate system. An exception to this is offset
points computed using the Brng-dist from a point method.

Generating Offsets

184

This section describes how to measure offsets.
To generate an offset point:
1. Measure points near to the offset point.
2. From the main menu, select Survey / Offsets.

3. Select an option from the Method field and enter the required
information. For more information, see page 186.
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4. Tap to calculate the solution(s). The Trimble Survey
Controller software calculates and displays the coordinates for
the offset point. Tap to store these in the database.

Note — If you use the Four point intersection method or the From a
baseline method and then change the antenna height record for one of
the source points, the coordinates of the offset point will not be
updated.

Options Softkey
Tap to display the Options screen.
Change the Distances setting and apply sea level correction if
required.

Note — If the measured points were measured using GPS, the
coordinates of the offset point can only be displayed as grid valuesif a
projection and a datum transformation are defined.

If you are using a magnetic compass to provide azimuth
measurements, specify the magnetic declination.

Azimuths/Angles

If necessary, define a south azimuth and change the incrementation
direction of the grid coordinates. For more information, see South
Azimuth, and Grid Coordinates, page 64.

Azimuth and angle measurements can be referenced to grid 0°, true
north, magnetic north, or the sun. To change this reference, access the
Azimuth origin field and select the required origin from the list:

* If you are working with magnetic azimuths, enter the local
value for magnetic declination. For more information, see
Magnetic Declination, page 65.
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» If you are working with sun angles, the Trimble Survey
Controller software uses GPS time and the current GPS position
to calculate the position of the sun (the reference) at the time

that the angle is entered.

Choosing a Method (Offsets)
The following sections describe each method for measuring offsets.

Note — You can only use the Bearing-distance from a point method
during a postprocessed survey.
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From a baseline

Use this method to calcul ate the coordinates of a point that is offset
from a baseline defined by previously measured points. To do this:

1.
2.
3.

From the main menu, select Survey / Offsets.
In the Method field, select From a baseline.

As shown in the following diagram, enter the names of the
offset point (8), start point (1), end point (2), right/left offset (3,
4), offset from end (5, 6), and avertical distance from the end of
theline.

Note — Enter a positive offset if the point is offset to theright (3)
of the end point, or enter a negative offset if it isto the left (4).
Enter a positive offset if the point is outside (5) the end of the
line, or enter a negative offset if it isinside (6) the line. Enter 0
for either the left/right offset or in/out offset if you do not want
the point offset in that direction.

Tap to calculate and display the coordinates of the offset
point (8). Tap to store these in the database.

Figure 9.1 shows the screen that appears and a graphical
representation of this method.
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(Otfset from end (grnd):  Offzet (grnd) 2 7
[0.000m | [50.000m \ pony In

‘' Dist: Favorites
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RTK:Fixed H:0.006m V:0.012m RMS:§ 1
Esc
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Options | I |

Figure 9.1 From a baseline
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Four point intersection

Use this method to calcul ate the coordinates of an offset point at the

intersection of two lines defined by four previously measured points.
To do this:

1.  From the main menu, select Survey / Offsets.
2. Inthe Method field, select Four point intersection.

3. Asshown in the following diagram, enter the names of the
offset point (5), start point (1) for line 1, end point (2) for line 1,
start point (3) for line 2, end point (4) for line 2, and any vertical
offset.

4. Tap to calculate and display the coordinates of the offset
point (5). Tap to store these in the database.

Figure 9.2 shows the screen that appears and a graphical
representation of this method.

&S sets 2| = x|

Paint name; Code: o 1) 2
loFF1 ] B | | 4

Method! @ },ﬁ( 5

- ]
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[OIT 1 | [ormz \ =0
% Dist (end of line 21 Favorites 3

Switch to 1
RTHK:Fixed H:0.008m V:0.015m RMS:10
Esc . Calc
Options JE— |

Figure 9.2 Four point intersection
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Note — The two lines defined by the previously measured four points
do not have to intersect but they do have to converge at some point, as
shown in Figure 9.3.

Calculated point

Figure 9.3  Point calculated where lines converge

Trimble Survey Controller User Guide 189



9

Offsets

190

Bearing—distance from a point

Use this method to calculate the coordinates of an offset point at a
certain azimuth and distance from a previously measured point. To do

this:

1.  From the main menu, select Survey / Offsets.
2. Inthe Method field, select Brng-dist from a point.

3. Asshown in the following diagram, enter the names of the
offset point (4), and start point (1), the azimuth origin, the
azimuth (2), the horizontal distance (3), and avertical offset.

4. Tap to calculate and display the coordinates of the offset
point (4). Tap to store these in the database.

Figure 9.4 shows the screen that appears and a graphical
representation of this method.
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Figure 9.4 Bearing-distance from a point
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GPS Survey Styles

Introduction

This chapter tellsyou how to use GPS survey styles. When you usethe
Trimble Survey Controller software for a GPS survey, choose from
one of nine survey types. These types are based on the kinematic,
differential, and FastStatic™ techniques, which are described in this
chapter. Select an appropriate survey style for the survey type that you
need.

The Concept of Survey Styles

192

Survey styles make the Trimble Survey Controller software easier to
use. Use them to change the configuration of the Trimble Survey
Controller software quickly and easily for different types of survey.

In a GPS survey, the survey style instructs the base and rover receivers
to perform the functions required for a specific survey type. It dso
defines the parameters for measuring and storing points. Thiswhole
set of information is stored as atemplate that can be called up and
re-used when necessary.

A GPS survey style defines the survey type, antennainformation,
elevation mask, PDOP mask, and point occupation times. If
applicable, it also defines:

* logging intervals

e initidization times

* sitecdibration defaults

*  GPSfile storage location

*  real-time broadcast message format

e radio communication parameters
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Choosing a Survey Style

Trimble provides default GPS survey stylesthat cover four of the nine
possible survey types. To use a survey type not covered by the default
survey styles, you must create your own survey style. Thisis described
in Creating and Editing a GPS Survey Style, page 198.

Entering the equipment details

Thefirst time that you use a particular survey style to start asurvey,
the style wizard prompts you to select the type of antennaand the
radio (if applicable) that you are using. For more information, see The
Style wizard, page 197.

Setting the options

Before starting a survey, you can edit many of the optionsin the
survey style that you intend to use. For moreinformation, see Creating
and Editing a GPS Survey Style, page 198.

Generating a Survey Menu

When you choose the Survey icon from the main menu, alist of
available survey styles appears. Until you create your own styles, this
list contains the four default GPS survey styles and the conventional
survey styles. The styles are described in the following sections.

When you select a survey style from the list, the Trimble Survey
Controller software generates a menu specific to that style, and
displaysit on the screen as the Survey menu. The options that appear
in this Survey menu depend on which type of survey you chose (by
selecting that survey style). For example, a PP Kinematic survey menu
never includes Stakeout and Site calibration, because these items are
specific to real-time survey types.
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Using a GPS Survey Style

The standard GPS survey styles supplied with the Trimble Survey
Controller software system cover the four most popular
centimeter-level survey types. The following styles prepare the
Trimble Survey Controller software for the appropriate survey:

194

FastStatic — Use this style for control surveys when no radiois
available.

By default, the base receiver isinstructed to log raw data at five-
second intervals for the duration of the survey.

Postprocessed Kinematic (PPK) — Use this style for
topographic or control surveys when no radio is available.

By default, the base receiver isinstructed to log raw data at
five-second intervals for the duration of the survey.

Real-time Kinematic (RTK) —Usethis stylefor centimeter-level
stakeout, as well as topographic and control surveying.

Note — Survey styles (such as RTK) that employ the real-time
kinematic survey type rely on a trouble-free radio solution.

By default, the base receiver isinstructed to generate real-time
kinematic corrections at one-second intervals.

Real-time Kinematic & Infill (RTK & Infill) — Usethis style
with postprocessed support when base radio corrections are not
available.

Use the style for rea-time topographic or control surveys if
thereisarisk of radio link failure. You can also useit if
obstructions or interference are a problem, or if the operational
range of the radio might be exceeded.

By default, the base receiver isinstructed to generate real-time
kinematic corrections at one-second intervals and to
simultaneoudly log raw data at five-second intervals for the
duration of the base survey.
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To configure the survey style, see Creating and Editing a GPS Survey
Style, page 198.

To conduct a GPS survey using a default survey style:

1.  From the main menu, choose the Survey icon. Then, from the
survey stylelist, highlight one of the following survey styles:

FastStatic
PPK

RTK

RTK & infill

A list appears with survey style options appropriate to the
selected survey style.

2. To configure your survey, select these optionsin turn, and
complete each dialog that appears.

3. Start the base receiver. For more information, see Chapter 12,
Starting the Base Receiver.

4, Start the rover receiver. For more information, see Chapter 13,
Starting the Rover Receiver.

Options in a Trimble GPS Survey Style

A group of optionsis associated with each survey type. The selected
GPS survey style determines which survey typeis used, and which
options are available. Once you are familiar with the use of survey
styles, you can edit many of the options to further customize
individual surveys. For example, you can edit the default setting for
the minimum occupation time of atopo point.
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Table 10.1 shows the options associated with the default GPS survey
styles.

Table 10.1  Options in GPS survey styles

Default GPS survey styles

Option RTK RTK PPK FastStatic
& infill

Rover options v v v v
Rover radio v - —
Base options v v v v
Base radio v v - -
Laser rangefinder v v v v
FastStatic point - - —

Topo point v v —
Observed control point v v _
Rapid point v v - _
Continuous points v v - -
Stakeout v v - _
Site calibration v v - _
PP initialization times - 4 _
Duplicate point actions v v v

Default settings

The default elevation mask for the base receiver and the rover receiver
is 13°. The default PDOP mask setting is 6. Other default settings
define how point measurements are made.
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The Style wizard

Thefirst time that you start a base or rover survey in a GPS survey
style, the style wizard prompts you to define the details of the
equipment. Select an item, for example, the antenna type, from the
displayed list.

The style wizard customizes the chosen survey style, setting any
parameters specific to the hardware.

\Q/— Tip — To correct a mistake when customizing a survey style, first complete
= the process and then edit the style.

Antennatype

Thefirst time that you start the base or the rover receiver, you must
select the type of antennathat you are using from alist.
Table 10.2 shows some common choices.

Table 10.2  Typical antenna configurations

GPS Total Station receivers

Receiver and 5700 4800 4700
station
Base receiver Zephyr™ 4800 Internal Micro-centered™
Geodetic L1/L2 w/GP
Rover receiver Zephyr 4800 Internal Micro-centered
L1/L2
Radio type

With areal-time system, define the radio solution that you intend to
use. The options are: TRIMTALK™ 450, TRIMMARK™,
TRIMMARK 3, TRIMCOMM ™, Trimble internal, Pacific Crest,
Custom radio, and Cellular modem.
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Note — With the GPS Total Station 5700, 4800 or 4700 receivers, use
an external radio at the base even if you use the internal radio at the
rover.

—\O/— Tip — You can use a Custom radio if the radio you have is not listed.

Creating and Editing a GPS Survey Style

The Trimble Survey Controller software provides survey styles that
configure the hardware for four of the nine possible GPS survey
types—RTK, RTK & infill, PP Kinematic, and FastStatic.

The other available survey types are:
« RTK & datalogging
* RT differential

» RT diff & datalogging — Thisis similar to RTK except that raw
GPS dataisrecorded for the entire survey. Thismethod is useful
if you need raw datafor quality assurance purposes.

For information about the differential survey styles, see page 215.

To carry out asurvey using any of these types, first create a new GPS
survey style.

To do this;

1. From the main menu select, Configuration / Survey Styles. The
Survey Styles screen appears. Tap [lew |,

2. Enter anamein the Style name field and tap Eater .
3. Inthe Style type field, choose GPS. Tap [Eter |,

The software configures your new survey style asan RTK survey type,
and lists the options that are appropriate to this survey style.
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If necessary, select Base options or Rover options from the list and
change the survey type. The software updatesthe list of options so that
they are appropriate to the new survey type that you have chosen. (See
Table 10.1, page 196.)

Select each menu item in turn. In the screen that appears, set the fields
according to your equipment and preferences. For more information
about each menu item, see the following sections.

To edit asurvey style:
1. End the current survey.

2. From the main menu, select Configuration / Survey Styles. The
list of survey styles appears.

3. Highlight the name of the survey style to be edited and tap
[t ],

4. Change each option as required. For more information about
each menu option, see the following sections.
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Rover Options and Base Options

There are seven survey types to choose from. Generally, when a GPS
Total Station setup consists of one base and one rover receiver, make
sure the survey type selected in the Rover options field and the Base
optionsfield is the same. However, when there are multiple rovers,
you can have various configurations. Table 10.3 shows the rover
survey typesthat are possible when the base survey typeis

RTK & infill or PP Kinematic.

Table 10.3  Base support for rover survey types

Base survey type Possible rover survey types
RTK & infill RTK
or RTK & infill
RTK & data logging PP Kinematic
FastStatic
PP Kinematic PP Kinematic
FastStatic

Thefields that can appear when you select Rover options or Base
options are described below.

Broadcast format

For Real-time Kinematic surveys, the format of the broadcast message
can be CMR™, CMR +™, or RTCM RTK 2.x. (CMR is Compact
Measurement Record; RTCM is Radio Technical Commission for
Maritime Services).

The default is CMR +, which isaformat used by the modern Trimble
receivers. It isamodified type of CMR record that improves the
efficiency of alow bandwidth radio link in real-time surveys. Only use
CMR + if dl the receivers have the CMR + option installed. To check
if thisoptionisinstalled in the receiver, select Instrument / Options on
a TSCe data collector that is connected to areceiver.
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Note — If you want to operate several base stations on one frequency,
use CMR+. For more information, see Operating Several Base
Sations on One Radio Frequency, page 235.

For wide-area RTK surveys, the broadcast message format can be
from the following wide-area RTK solutions: SAPOS FKP, VRS, and
CMRNet. For information on using awide-area RTK system, see
Starting a Wide-Area RTK Survey, page 262.

The rover selection should always correspond to the broadcast
message format generated by the base.

Output additional code RTCM

For real-time surveys, the base receiver can broadcast the RTK
message and the RTCM-104 differential message at the sametime. To
do this, select the Output additional code RTCM check box. (The
RTCM output option must be installed in your receiver.)

Note — When RTCM-104 code and CMR messages are being
broadcast, the behavior of rover GPSreceivers varies according to
type. When you are broadcasting CMR with Output additional code
RTCM enabled, only use GPS Total Station 5700 receivers, or GPS
Total Station 4700 and 4800 receiverswith firmware later than v1.2.
Not all receiverswill function correctly in this environment because
their behavior isreceiver- and manufacturer-dependent. Most
RTCM-only receiverswill work correctly. For more information,
contact your local Trimble dealer.

Warning — Do not use the Output additional code RTCM option when
using time delays for sharing the radio frequency.
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WAAS

When theradio link is down in areal-time survey, the receiver can
track and use signals from the Wide Area Augmentation System
(WAAYS). This provides WAAS positions instead of autonomous GPS
positions. To use WAAS positions for more accurate navigation when
theradio link is down, set the WAASfield to On. When using WAAS
signals, only Rapid points or postprocessed points can be measured.

Note — For WAAS surveys, you must use a receiver that can track
WAAS satellites.

Station index

In real-time surveys, the base receiver broadcasts the station index
number as part of the broadcast message. You set the station index
number in the Sart base screen. Set the default station index number
for the Sart base screen in the Base options/ Station index field of the
survey style.

Use station index

If you want to use multiple base stations on one radio frequency, enter
the station index number that you want to use first in the Use station
index field.

If you do not want to use multiple base stations on one frequency,
enter the same station index number that you enter in the Base options
screen.

To use any base station operating on the frequency set in the rover
radio, tap Ay 1.

Warning — If you tap and there are other base stations operating
on the frequency, you could use corrections from the wrong base in the
rover survey.

For information about using multiple bases, see Operating Several
Base Stations on One Radio Fregquency, page 235.
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Prompt for station index

When you use a receiver that supports multiple base stations on one
radio frequency, the Trimble Survey Controller software asks you to
specify the base to use when you start the rover survey. You can stop
this question from appearing by clearing the Prompt for station index
check box. The station index number in the Use station index field is
used.

Elevation mask

You must define an elevation mask below which satellites are not
considered. For kinematic applications, the default of 13° isideal for
both the base and rover.

For differential surveys where the base and rover are separated by
more than 100 kilometers, Trimble recommends that the base
elevation mask be lower than the rover setting by 1° per

100 kilometers of separation between the base and rover. Generally,
the base elevation mask should be no lower than 10°.

PDOP mask

For the rover option, define a PDOP mask. The Trimble Survey
Controller software issues high PDOP warnings when the satellite
geometry goes above this threshold. The default value is 6.

Logging device

With survey types that involve postprocessing, set the TSCe data
collector to be either the receiver or controller.

To define the logging interval, enter avaue in the Logging interval
field. The base and rover logging intervals must correspond to (or be
multiples of) each other.
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Antenna type

To set the default antenna height, enter a value in the Antenna height
field.

To define the antenna detail s, access the Type field and select the
correct antennafrom thelist of antennas. Accessthe Measured to field
and sel ect the correct measurement method for the equipment and type
of survey. Thefield that displays the part number is automatically
filled. Key in the serial number.

Radios

If you use an RTK survey type to provide real-time positions, you
must specify the type of radios used to provide the radio link between
the base station and the rover. Specify the type of radio in use at both
the base and rover receivers.

For information about configuring a survey style that uses real-time
corrections provided by WAAS instead of aradio, see Differentia
Survey Styles, page 214.

To specify the radio used:
1. Select Rover radio.
2. Inthe Typefield, select your radio from the list.

If your radio does not appear on the list, select Custom radio
and define the receiver port, the baud rate, and the parity.

If you select Cellular modem, see Table 10.4, which shows the
Trimble Survey Controller cellular modem commands and
information.

Table 10.4  Cellular modem commands and information

Field Information required Function of command
Init string Command Starts communication
(optional)

Hang up Command Ends communication
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Table 10.4  Cellular modem commands and information

Field Information required Function of command
Dial prefix Command Dials a number
Number to dial Phone number of the base

station modem

Note — Use a comma (,) to
send a short delay, for
example, to separate the area
code from the number.

Dial suffix Command Software sends to the
(optional) modem after it has
dialled the number.

Note — The Dial prefix, Number to dial, and Dial suffix values are
concatenated to send to the modem.

Post connect Information sent from rover to

(optional) base once connection is
confirmed (for example, log-in
name and password).

Note — Use a carat (") to send
a carriage return and a
3-second delay to the base
system, for example, to
separate a log-in name from a
password.

Tip — For some cellular modems you must enter a Personal Identification
Number (PIN). Usually the command is as follows:

AT+CPIN="*" (where **** is the PIN)

If you use a PIN, add the command to the end of the value in the Init string
field.

3. Select Baseradio.
4. Inthe Typefield, select your radio from thelist.
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If you select Cellular modem, enter the appropriate commands.
In the Init string field, for the base, the command must |eave the
modem in auto-answer mode. Alternatively, you can set the
auto-answer mode separately.

Ready To Send (RTS) and Clear To Send (CTS)

If you select Base radio and set the Type field to Custom radio or
Cellular modem, you can also enable Clear To Send (CTS).

Warning — Do not enable CTS unless the receiver is connected to a radio
that supports CTS.

The GPS Total Station 5700, 4800, and 4700 receivers support
RTS/CTS flow control when you enable CTS. If you are using a GPS
Total Station 4700 or 4800 receiver, use receiver firmware version
1.20 or later.

For more information on CTS support, refer to the documentation
supplied with your receiver.

Topo Point

Select the Topo point survey style option to set the parameters
associated with observing topographic points when using the Measure
points screen.

The Auto point step size field defines the increment size for automatic
point numbering. The default is 1, but you can use larger step sizes as
well as negative steps.

You can store quality control information with each point
measurement. The default is QCL. For real-time surveys, other options
are QC1 & QC2and QC1 & QC3.
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The Trimble Survey Controller software can terminate atopo point
measurement and store the result automatically if the Auto store point
check box is selected. When the number of measurements, the
occupation time, and the horizontal and vertical precisions are
satisfied, the point is measured and the result is stored.

Observed Control Point

Select the Observed control point survey style option for another way
to observe pointsin the field. This option lets you set different
observationa criteria from those used for topo point measurements.

The Trimble Survey Controller software can terminate observed
control point measurements and store the results automatically if the
Auto store point check box is selected and the occupation times are
satisfied. For RTK surveys, the number of measurements and the
horizontal and vertical precisions must also be satisfied. The default
setting for the Number of measurementsfield is 180. The extended
occupation time suggests that this measurement type isideally suited
to points that will be used for control purposes.

Quality control information is automatically stored with each point:

»  Real-time observed control points can store QC1, QC1 & QC2,
or QC1 & QC3 records.

»  Postprocessed observed control points only store QC1 records.

If the Topo point option is configured to perform 180 measurements,
the positional result is similar to a point measured using the observed
control point measurement type. Differences are:

» thedefault value in the Quality control field

» the observation class given by the office software when the
point is downloaded
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FastStatic Point

You can measure a FastStatic point in a FastStatic survey.

The Trimble Survey Controller software terminates a FastStatic
occupation automatically if the Auto store point check box is selected
and the specified occupation time is satisfied.

The default occupation times are satisfactory for most users. If you
change an occupation time, choose a setting according to the number
of satellites being tracked by that receiver. Remember that both
receivers must track the same satellite at the same time for the data to
be useful.

Tip — Use a mobile phone or a walkie-talkie radio to verify that both
receivers are tracking the same satellites.

Changing the occupation times directly affects the outcome of a
FastStatic survey. Any changes should increase this time rather than
decrease it.

Rapid Point

Select the Rapid point menu item to configure a Rapid point
observation. Thisis useful for in-field calculations where precision is
not vitally important. For example, use the Rapid point observation
method to quickly measure the position of the center line on a busy
road.

Rapid points are automatically saved if the horizontal and vertical
precisions are satisfied. The Trimble Survey Controller software
collectsjust one epoch of datawhen the preset precisions are reached,
so the default precision values should ideally be higher than for other
point measurement types. The software uses this single epoch of data
to define the point, making Rapid point the least precise measurement
method.

You can store quality control information with each Rapid point. The
options are QC1, QC1 & QC2, or QC1 & QCs3.
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Continuous Points

Continuous points use one epoch of data or one real-time
measurement to create a point.

In area-time survey, the Trimble Survey Controller software
automatically saves continuous points if the horizontal and vertica
precisions are satisfied. In apostprocessed survey, it stores continuous
points a thetime interval specified in the survey style. Set thisinterval
in the Logging interval field of the Rover options screen.

Stakeout
To set the as-staked point details:

1. Select the View before storage check box to view the differences
between the design point and the measured as-staked point
before storing the resullt.

If you select this check box, enter avalue in the Horizontal
tolerance field. The Trimble Survey Controller software
displaysthe deltasif the tolerance is exceeded. The default is
0.000. With the default setting, the deltas are always displayed.

Note — The Stake delta values are reported as differences from
the measured/as-staked point to the design point.

2. Set the name of the as-staked point to be the next auto point
name or a point name that is equivalent to its design name.

3. Set the code of the as-staked point to be the design point name
or the design point code.

To set the display:
1. Setthe Display modefield. The options are:

—  Surveyor centered — the cross that represents your current
position stays in the center of the screen and the target
moves as you change position.

—  Target centered — the target staysin the center of the screen
and the cross moves as you change position.
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2.

You can enter avalue in the Zoom factor field. Thisisthe
amount that the display zooms in when you switch from Coarse
mode to Fine mode while navigating to a point. The default
valueis4.0. When you zoom in by this amount, the width of the
graphical display corresponds to approximately one meter (or
three feet).

Set the Display grid deltas check box. Do one of the following:

—  Select the check box to display the change in northing and
easting during stakeout.

—  Clear the check box to display a bearing and distance.

Note — When you stake out a point, the elevation of the current
position is also displayed.

Site Calibration

To set the parameters for computing a calibration, select the Site
calibration survey style option and do the following:

1.

The Fix H. scalefield to 1.0: check box details whether the
calibration computation should compute a horizontal scale
factor or not:

—  To compute the horizontal scale factor, make sure the
check box is clear. (Thisisthe default setting.) Use this
option only if GPS measurements need to be scaled to fit
the local control. (GPS measurements are usually more
precise.)

— Tofix the horizontal scale factor to 1.0, select the check
box. Select the check box to avoid distorting the geometry
of the GPS network, but note that the calibration residuals
will be higher.

Select an observation type appropriate to a calibration point.
The options for a calibration point are Topo point or Observed
control point.
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For the Trimble Survey Controller software to automatically
perform a calibration when you measure a calibration point,
select the Auto calibrate check box. To switch automatic
cdibration off, clear the check box.

If necessary, set the tolerances for maximum horizontal and
vertical residuals, and maximum and minimum horizontal scale
settings. These settings only apply to automatic calibration and
do not affect manual calibration.

You can also specify the maximum slope of the vertical
adjustment plane. The Trimble Survey Controller software
warns you if the slope in the north direction or the slope in the
east direction exceeds this. Generally the default settings are

appropriate.
Specify how the calibration points you measure will be named:

a.  Inthe Method field, choose one of the following options:
Add prefix, Add suffix, or Add constant.

b. Inthe Add field, enter the prefix, suffix, or constant.

Table 10.5 shows the different options and gives an example of

each.
Table 10.5 Calibration point name options
Option What the software does Examplevalue Grid point Calibration point
in the Add field name name
Same Gives the calibration point the — 100 100
same name as the grid point
Add prefix Inserts a prefix before the GPS_ 100 GPS_100
grid point name
Add suffix Inserts a suffix after the grid _GPS 100 100_GPS
point name
Add Adds a value to the grid point 10 100 110
constant  name
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PP Initialization Times

Select the PP initialization times survey style option to define
initialization times. Generally the default settings are appropriate.

Warning — Reducing any of these times can affect the outcome of a
postprocessed survey. Increase these times rather than decrease them.

Duplicate Point Actions

When you enter the name of anew point, the Trimble Survey
Controller software warnsif a point of the same name already exists.

In area-time GPS survey, set the tolerances for a duplicate point
warning—specify the maximum distance that the new point can be
from the existing point. A duplicate point warning appears when you
try to store the new point, but only if it is outside the tolerance set.
This warning also appears when you key in aduplicate point. If a
survey is not running, the tolerancesin the last real-time survey are
used to perform the check.

Specify horizontal and vertical tolerances in the Duplicate point
actions screen. The default is 0.000. With the default setting, a
warning is always given. To disable the warning, enter high valuesin
the Horizontal and Vertical fields. The range for these settingsis
0.000 m to 1000.000 m.

Duplicate point: Out of tolerance screen

If the new point is“within tolerance” (that is, it has the same name as
an existing point and is closer to the existing point than the tolerance
specified), the new point is stored.
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However, if the new point is“out of tolerance” (that is, it is further
from the original point than the tolerance specified), the following
Screen appears:

& SC - Duplicate point : Out of tolerance el o
Poirt name: Code: (o 100\‘:4
TRS ? ‘“‘“;
Action, Azimuth: =
s |
AHDist: A\ Digt: F1.650
0.003m 0.004m Map
A 5 Dist:
0.005m Meru
Favorites
Switch to
RTK:Fixed H:0.012m ¥:0.016m RMS:14
Esc Enter

In the Action field, choose what to do with the new point, from the
following options:

Discard
Rename

Overwrite — Overwrite and delete the original point, and all
other points of the same name and the same (or lower) search
class.

Store as check — Store with alower classification.

Store another — Store the point, which can then be averaged in
the office software. The original point is used in preferenceto
this point.

Store and reorient — Store the point, which is then used as the
backsight observation for subsequent measurements.

Similarly, if you enter a duplicate point name, you must choose what
to do with the duplicate point.

For information about point classification, and how the Trimble
Survey Controller software uses search classes, see Database Search
Rules, page 423.
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This section describes the differentia survey stylesthat you can use
with the Trimble Survey Controller software, and shows how to create
adifferential survey style.

Differential Survey Types

Differential GPS surveys can be real-time, postprocessed, or a
combination of both. For real-time differential surveys, the GPS
receiver can track and process signals from the Wide Area
Augmentation System (WAAS) instead of using a ground-based
RTCM broadcast message. You do hot need to use aradio.

Note — For WAAS surveys, you must use a receiver that can track
WAAS satellites.

When using WAAS signals, only Rapid points or postprocessed points
can be measured.

To conduct a differential survey, first create a survey style that uses a
differential survey type. (For moreinformation, see Creating a
Differential Survey Style, page 215.) The two differential survey types
are described in the following sections:

* RT differential — Thissurvey usesthe RTCM broadcast message
and relieson areliable radio for the duration of the survey.
Alternatively, use WAAS signals to provide real-time positions
instead of aradio.

* RT diff & datalogging — This survey works in the same way as
an RT differential survey, except that data is recorded for the
entire survey both at the base and at the rover receivers. This
method is useful if raw datais required for quality assurance
puUrposes.

Trimble Survey Controller User Guide



GPS Survey Styles 10

Creating a Differential Survey Style
To create adifferential survey style:
1. From the main menu select Configuration/ Survey Styles.
Tap [New ],
Enter anamein the Style name field and tap
In the Style type filed, choose GPS and tap [_Eater |,

Choose Rover options or Base options and make the appropriate
changesto the Type field. In this case, changeit to the
differential method that you want to use. The survey type you
select depends on whether the technique you chooseisreal-time
or postprocessed.

6. For both rea-time and postprocessed techniques, define an
elevation mask and antenna for the base and the rover. For the
rover options, define Broadcast format, the PDOP mask, and the
RTCM age limit. In adifferential survey you can choose to set
the Broadcast format field to RTCM or WAAS.

7. For methods that involve data logging, specify whether the data
isto be logged in the receiver or in the Trimble Survey
Controller software, and define the interval.

For real -time techniques, the RTCM-SC104 version 2 broadcast
message format is used. Real-time signals are generated at
1-second intervals.

o > w N

For more information about optionsin asurvey style, see Creating and
Editing a GPS Survey Style, page 198.
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Field Techniques for Differential Surveying

Differential surveysrequire four satellites that are common to the base
and the rover receivers. Differential surveys do not require
initialization.

The success of areal-time differential survey, like that of an RTK

survey, depends on the radio solution that you are using. Assuming a
trouble-free radio solution, two fixes per second are possible.

Note — For postprocessed surveys, always collect enough data at each
station.
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Introduction

This chapter describes the antennas that can be used during a GPS
survey.

Measuring Antenna Heights

218

The antenna receives GPS signals at the antenna phase center (APC).
The APC isinside the plastic housing, so it is not possible to measure
directly toit. Instead, measure the height from the survey mark on the
ground to a specified part of the antenna housing. Enter the antenna
height, then, in the Measured to field, specify the part on the housing
where the measurement was taken.

For example, with a Zephyr or Micro-centered™ antenna, measureto
the bottom of the plastic antenna housing. Enter this value in the
Antenna height field and, in the Measured to field select Bottom of
antenna. With a GPS Total Station 4800 antenna, enter 1.800 m in the
Antenna height field.

The Trimble Survey Controller software corrects the antenna height
value according to the antenna type selected and the setting in the
Measured to field. It calculates the APC based on the antennatype, the
uncorrected height, and the value in the Measured to field. This APC
height is used to calculate the ground height for points.
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Measuring the Height of an Antenna on a Range Pole

Figure 11.1 shows how to measure the height of an antenna mounted
on arange pole when the Measured to field is set to Bottom of antenna
or Bottom of antenna mount. With afixed height range pole, the height

is aconstant value.
- Kk - - = A
0.046 m ¥ Zephyr antenna
Corrected height
Uncorrected to APC
height
A v
0.156m —4& T T T K )
GPS Total Station
v 4800 antenna
Uncorrected “ Corrected
height height to APC
of 1.80 m

0.0625 m— - - - _—%—_A .
f Micro-centered

Uncorrected
height

antenna

Corrected
height to APC

Figure 11.1

Measuring the height of a receiver mounted on a range pole
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Measuring the Height of an Antenna on a Tripod

The way to measure this depends on the equipment used.

Zephyr antenna

If this antennais mounted on atripod, measure the height to the top of
the notch on the side of the antenna. See Figure 11.2.

Zephyr Geodetic antenna

If this antenna is mounted on a tripod, measure the height to the
bottom of the notch on the side of the antenna. See Figure 11.2.

GPS Total Station 4800 receiver

If this antennais mounted on atripod, measure the uncorrected height
to one of the eight protruding notches on the edge of the plastic
antenna housing. These are located inside the external shock resistant
housing ring. Use the special measuring tape provided by Trimble.
Enter avaluein the Antenna height field, and, in the Measured tofield,
select Hook using 4800 tape.

Tip — If you are using a fixed height tripod, you can measure the height to
the bottom of the antenna housing and select Bottom of antenna mount in
the Measured to field.

Micro-centered L1/L2 antenna

If this antenna is mounted on a tripod, measure the height to the
bottom of the plastic housing. Enter this value in the Antenna height
field and set the Measured to field to Bottom of antenna.

Ground plane

If you are using a ground plane, see the next section.
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Measuring the Height of an Antenna When Using a Ground
Plane

A ground plane reduces the incidence of multipath. For more
information, see Multipath, page 265. It is generally used only at a
base receiver.

If you are using a ground plane, choose the w G/P option in the
Antenna type field (for example, Compact L1/L2 w G/P).

Figure 11.2 shows how to measure the uncorrected height of a Micro-
centered antenna (or a Compact L1/L 2 antenna) that has a ground
plane. Measure to the underside of the notch in the ground plane.

Micro-centered L1/L2
antenna

Top of notch

Ground
plane

Figure 11.2 Measuring the height of the antenna when using a ground plane

Q} Tip — Measure the height to three different notches around the perimeter
of the ground plane. Then record the average as the uncorrected antenna
height.
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The Trimble Survey Controller software includes an integrated
Antenna.ini file that contains alist of antennas that you can choose
from when creating a survey style. You cannot edit thislist in the
Trimble Survey Controller software. However, if you want to shorten
the list or add a new antennatype, you can edit and transfer a new
Antenna.ini file.

To edit the antenna.ini file, use atext editor such as Microsoft
Notepad. Edit the Survey Controller group, and transfer the new
Antenna.ini file to the Trimble Survey Controller software, using
Trimble's Data Transfer utility.

Note — When you transfer an Antenna.ini file, it overwrites any
existing file of that name. The information in thisfileisalso used in
preference to the antenna information built into the Trimble Survey
Controller software.
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Introduction

This chapter describes how to start the base receiver for a GPS survey.

Base Station Coordinates

When you set up abase, it isimportant to know the WGS-84
coordinates of the point as accurately as possible.

Note — Every 10 m of error in a base station coordinate can introduce
up to 1 ppm scale error on every measured baseline.

The following recognized methods, listed in descending order of
accuracy, are used to determine base station WGS-84 coordinates:

Published or precisely-determined coordinates.

Coordinates computed from published or precisely-determined
grid coordinates.

Coordinates derived using areliable differential (RTCM)
broadcast based on published or precisely-determined
coordinates.

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.

An autonomous position generated by the receiver—use this
method for real-time surveysin alocation where no control
exists. Trimble strongly recommends that you calibrate any jobs
started by this method on a minimum of four local control
points.

{Q} Tip — In the U.S.A., you can regard NAD83 geodetic coordinates as
= equivalent to WGS-84 coordinates.

Note — If the keyed in WGS-84 coordinates differ from the current
autonomous position generated by the receiver by more than 500 m, a
warning message appears.
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For more information about entering base station coordinates, see
Starting a Base Survey, page 242.

Survey Integrity

To preserve the integrity of a GPS survey, consider the following:

When you start subsequent base receivers for a particular job,
make sure that each new base coordinateisin the same terms as
theinitial base coordinate.

Note — Within a job, only use an autonomous position to start
the first base receiver. An autonomous position is equivalent to
an assumed coordinate in conventional surveying.

Coordinates published by areliable source and coordinates
determined by control surveys should be in the same system.

If subseguent base coordinates are not in the same terms, regard
observations from each base as a separate job. Each needs a
separate calibration.

Because measured real-time kinematic points are stored as
vectors from the base station, not as absolute positions, the
origin of the survey must be an absolute WGS-84 position from
which the vectors radiate.

If other base stations are subsequently set up on points
measured from the original base station, all vectors are resolved
back to the original base station.

Itis possibleto start the base on any kind of coordinates, for
example, grid or local ellipsoid coordinates. However, in a
real-time survey, the Trimble Survey Controller software must
store a WGS-84 position for the base when arover survey is
started. It isthis position that is held fixed as the origin of the
network.
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When you start arover survey, the Trimble Survey Controller
software compares the WGS-84 position broadcast by the base
receiver with points aready in the database. If a broadcast point
has the same hame as a point in the database, but different
coordinates, the Trimble Survey Controller software uses the
coordinates that are in the database. These coordinates were
keyed in or transferred by you, so it assumes that you want to
use them.

If apoint in the database has the same name as the one being
broadcast by the base, but the coordinates are NEE or local LLH
rather than WGS-84 coordinates, the Trimble Survey Controller
software converts this point to WGS-84 coordinates using the
current datum transformation and projection. It then uses these
as the base coordinates. If no datum transformation and
projection are defined, the broadcast WGS-84 point is
automatically stored and used as the base.

Figure 12.1 shows a survey using two base stations.

A Base station

A Rover station

Figure 12.1 Using more than one base station in a survey
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In this survey, Base station 2 was first surveyed as aroving point from
Base station 1.

Note — Base stations 1 and 2 must be linked together by a measured
baseline, and Base station 2 must be started with the same name that
it had when it was surveyed as a roving point from Base station 1.

Setting up the Equipment for a Real-Time Survey

This section describes how to assemble the hardware components at
the base receiver for a Real-time kinematic (RTK) or Real-time
differential (RT differential) survey. Follow these stepsif you are
using a GPS Total Station 5700, 4800, or 4700 receiver.

Using a GPS Total Station 5700 Receiver

To set up a base receiver for areal-time survey using a Trimble 5700

receiver:
1. Setthe Zephyr antennaover the ground mark using atripod, a
tribrach, and atribrach adaptor.
2. Usethetripod clip (part number 43961) to hang the 5700
receiver on the tripod.
3. Connect the Zephyr antennato the yellow GPS receiver port

labeled “GPS’. Use the yellow GPS antenna cable (part number
41300-10).

Note — Instead of hanging the receiver on the tripod, you can
place the receiver in its base case. Run the antenna cable out of
the portal in the side of the base case to the antenna so that the
case can stay closed while the receiver isrunning.

Assemble and erect the radio antenna.

Connect the radio antennato the radio using the cable attached
to the antenna.
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6. Connect the radio to the GPS receiver port 3.
— If using a Trimble radio, use the supplied cable.

— If using aradio provided by athird party, use the
appropriate cable.

Note — For some third-party radios, a separate power
supply is needed for the radio.

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

7. If external power is required, connect the power supply with a
0-shell Lemo connection to port 2 or port 3 on the receiver.

8. Connect the TSCe data collector to the GPS receiver port 1. Use
the O-shell Lemo to O-shell Lemo cable.

9. Turn on the TSCe data collector, then follow the instructionsin
Starting a Base Survey, page 242.

228  Trimble Survey Controller User Guide



Starting the Base Receiver 12

Figure 12.2 shows how to set up the base receiver for areal-time
survey using a GPS Total Station 5700 receiver.

TSCe

data collector Power supply

To radio
(real-time setup)

Antenna GPS Total Station

5700 receiver

Figure 12.2 GPS Total Station 5700 system
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Using a GPS Total Station 4800 Receiver

To assemble the base receiver hardware for areal-time survey using a
GPS Total Station 4800 receiver, see Figure 12.3. Then do the

following:
1. Setthe GPSreceiver over the ground mark using atripod, a
tribrach, and atribrach adaptor.
2. Assemble and erect the radio antenna.
3. Connect the radio antennato the radio using the cable attached
to the antenna.
4. Usethe supplied cable to connect the radio to the GPS receiver

port 3.

Note — With slightly older equipment, you may have to use an adaptor
cable (part number 34383) with the base station radio cable when
connecting the base station radio to the GPSreceiver.

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

5.

Connect the power supply to the GPS receiver port 2 and turn
on the receiver.

Connect the TSCe data collector to the GPS receiver port 1.

Turn on the TSCe data collector, then follow the instructionsin
Starting a Base Survey, page 242.
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Figure 12.3 shows how to set up the base receiver for areal-time

survey using a GPS Total Station 4800 receiver.

L
U [ 1

Trimible

TSCe
data collector

2 Trimble_

]

GPS Total Station 4800 receiver

To radio
(real-time
setup)

T =
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IODEOE
EEEEEE

1(

Power supply

Figure 12.3 GPS Total Station 4800 system (external radio)
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Using a GPS Total Station 4700 Receiver

To set up a base receiver for areal-time survey using a GPS Tota
Station 4700 receiver, see Figure 12.4. Then do the following:

1.

Set the GPS antenna over the ground mark using atripod, a
tribrach, and atribrach adaptor. If one of the GPS antennas hasa
ground plane, use this as the base antenna. For more
information, see Measuring the Height of an Antenna When
Using a Ground Plane, page 221.

Connect the GPS antennato the GPS receiver port labeled “ GPS
ANTENNA”. Use the N-type to Lemo co-axial cable.

Assemble and erect the radio antenna.

Connect the radio antennato the radio using the cable attached
to the antenna.

Connect the radio to the GPS receiver port 3.
— If using a Trimble radio, use the supplied cable.

— If using aradio provided by athird party, use the
appropriate cable.

Note — For some third-party radios, a separate power
supply is needed for the radio.

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

6.

Connect the power supply to the GPS receiver port 2 and turn
on the receiver.

Connect the TSCe data collector to the GPS receiver port 1. Use
the O-shell Lemo to O-shell Lemo cable.

Turn on the TSCe data collector, then follow the instructionsin
Starting a Base Survey, page 242.
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Figure 12.4 shows how to set up the base receiver for areal-time
survey using a GPS Total Station 4700 receiver.

Antenna

GPS Total Station
4700 receiver

To radio
(real time setup)
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Figure 12.4 GPS Total Station 4700 receiver (external radio)
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Radio Solutions

Trimble provides a comprehensive range of radio solutions that have
been tested and proven. TRIMTALK radios are powered by the
receiver's power supply using a common data/power cable. This
configuration simplifies battery issues, asthe receiver and the radio
use the same power source. The GPS Totd Station 5700, 4800 and
4700 receivers can usea TRIMMARK 111, TRIMMARK lleor a
TRIMTALK 450S radio at the base, and an interna radio at the rover.

Cellular modems can be used at both the base and rover receivers. For
information about setting up cellular modems in the survey style, see
Radios, page 204.

Note — Cellular modems used with the Trimble Survey Controller
software must support Hayes compatible AT commands.
Base receivers used with modems must support CTSflow control.

You can use the Trimble Survey Controller software to configure the
radios. For more information, see Configuring aradio using the
Trimble Survey Controller software, page 238.

Radio considerations
Real-time survey methods rely on trouble-free radio transmission.

Note — The precision of measured pointsis not affected by radio
performance.

To reduce the effects of interference from other base stations operating
on the same freguency, use atransmission delay for your base station
that does not coincide with others on the same frequency. For more
information, see Operating Several Base Stations on One Radio
Frequency, page 235.

Sometimes the conditions or topography of asite adversely affect
radio transmission, resulting in limited coverage.

Trimble Survey Controller User Guide



Starting the Base Receiver 12

To increase site coverage:
*  Movethe base stations to prominent points around the site.
»  Erect the base radio antenna as high as possible.

*  Useradio repeaters.

\O/— Tip — Double the height of the broadcast antenna to increase the
= coverage by approximately 40%. To achieve the same effect, it would be
necessary to quadruple the radio broadcast power.

Operating Several Base Stations on One Radio Frequency

In an RTK survey you can reduce the effects of radio interference from
other base stations on the same frequency by operating your base
station with a different transmission delay. This allows you to operate
several base stations on one frequency. The general procedureisas
follows:

1. Check that you have the correct hardware and firmware.

2. Set up the equipment and start a survey at each base station,
specifying atransmission delay and a station index number.

3. Start arover survey and specify which base to use.

Hardware and firmware requirements

To operate several base stations on one frequency, you must use
receivers that support the CMR Plus correction record format.

All other base and rover receivers must be GPS Total Station 5700
recaivers, or 4700 and 4800 receivers with firmware version 1.20 or
|ater.

Note — Do not use transmission delays if you intend to use radio
repeaters.
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Starting the base with a transmission delay

When you use multiple base stations, you set the transmission delay
for each base when you start the base survey. Each base must
broadcast with a different transmission delay and station index
number. The delays allow the rover to receive corrections from all of
the base stations at once. The station index numbers let you select
which base station to use at the rover.

Note — You can only set the base radio transmission delay when using
a GPSTotal Station 5700 receiver, or a GPS Total Station 4700 or
4800 receiver with firmware version 1.20 or later.

When you carry out surveys using different base stationsin one job,
make sure that the coordinates of the base stations are in the same
coordinate system and are in terms of each other.

Before you start the base receiver, do the following:

1. Select the CMR Plus correction message format. Select thisin
the survey style for both the base and the rover.

2. Settheover air baud ratein the radio to at least 4800 baud.

Note — If you use a 4800 over air baud rate you can only use two base
stations on one frequency. Increase the over air baud rate if you want
to increase the number of base stations on one frequency.

When you start the base survey, do the following:

1. Inthe Sation index field, enter a value within the range 0-29.
This number is broadcast in the correction message.

Tip — You can configure the default station index number in the survey
style. For more information, see Station index, page 202.
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2. If thereceiver you are using supports transmission delays, the
Transmission delay field appears. Choose avalue, depending on
how many base stations you want to use. See Table 12-1.

Table 12-1 Number of bases/transmission delays

Use these delays (in ms) ...

No. of base

stations Base 1 Base 2 Base 3 Base 4
One 0

Two 0 500

Three 0 350 700

Four 0 250 500 750

For more information about starting the base survey, see Starting a
Base Survey, page 242.

For information about starting the rover and selecting which station
index to use, see Starting a Rover Survey, page 257.

Radio Repeaters

Radio repeaters increase the broadcast range of a base radio by
receiving the base transmission and then rebroadcasting it on the same
frequency.

Trimble provides five radio solutions for use with the Trimble Survey
Controller system.

You can use one repeater with the TRIMTALK 450S (12.5 kHz) radio,
and one or two repeaters with the TRIMTALK 450S (25 kHz) radio.
For details of the TRIMMARK 3, TRIMMARK 11 / Ile,
TRIMCOMM, and Pacific Crest radios, please refer to the specific
product documentation.

Note — To use any of these radios as repeaters, they must be configured
as repeaters. For instructions on how to do this, see the next section.
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Configuring a radio using the Trimble Survey Controller
software
Use the Trimble Survey Controller software to:

«  changethe frequency of aradio.

«  change the mode of aradio from a broadcasting/receiving radio
to arepeater radio.

e changethe wireless datarate.

Note — You can only change the frequency when configuring a Pacific
Crest radio.
To configure aradio:

1. Connect the TSCe data collector, receiver, power, and radio. For
more information, see Figure 12.2 on page 229, Figure 12-3 on
page 231, or Figure 12-4 on page 233 (depending on the
equipment).

Alternatively, use a Y-cable to connect the power and the TSCe
data collector directly to the radio.

2. Onthe TSCe data collector, highlight your survey style and tap

3. Select Baseradio or Rover radio depending on which radio you
are configuring.

4. Setthe Typefield and, if connecting directly, the Controller port
field.

If connecting through a receiver, set the Receiver port field.

5. Tap [Comeet],

Note — If the softkey is not displayed, you cannot configure the
type of radio you have selected.
If you are configuring aradio other than the internal radio of a
GPS Tota Station 5700, 4800, or 4700 receiver, the following
message appears:
Please confirm. Disconnect power from radio.
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6. Disconnect the power from the radio and tap "o .
The following message appears:
Please confirm. Connect power to radio.

7. Reconnect the power to the radio and tap % 1. (Thereis no
need to tap for a Pecific Crest radio.)

The second Base radio/Rover radio screen appears.

8. Change the settings in the Frequency field and the Base radio
mode field, as required.

The radio firmware version is aso displayed.

9. Tap when the details are correct. (There is no need to tap
for aPacific Crest radio.)

Note — In some countriesit isillegal to change the frequency of a
radio. The Trimble Survey Controller software uses the latest GPS
position to see if you are in one of these countries. If you are, only the
available frequencies are displayed in the Frequency field.

Setting Up the Equipment for a Postprocessed
Survey

This section shows how to assembl e the hardware components at the
base receiver for a postprocessed kinematic, a postprocessed
differential or a FastStatic survey. Follow these steps when using a
GPS Total Station 5700, 4800, or 4700 receiver.

Using a GPS Total Station 5700 Receiver

To set up the base receiver for a postprocessed survey using a GPS
Total Station 5700 receiver, see Figure 12.2. Then do the following:
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1. Setthe Zephyr antenna over the ground mark using atripod, a
tribrach, and atribrach adaptor.

2. Usethetripod clip (Part Number 43961) to hang the 5700
receiver on the tripod.

3. Connect the Zephyr antennato the yellow GPS receiver port
labeled GPS. Use the yellow GPS antenna cable (part number
41300-10).

Note — Instead of hanging the receiver on the tripod, you can placethe
receiver in its base case. Run the antenna cable out of the portal in the
side of the base case to the antenna so that the case can stay closed
while the receiver isrunning.

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

4. If external power is required, connect the power supply with a
0-shell Lemo connection to Port 2 or Port 3 on the receiver.

5. Connect the TSCe data collector to the GPS receiver port 1. Use
the O-shell Lemo to O-shell Lemo cable.

6. Turn on the TSCe data collector, then follow the instructions in
Starting a Base Survey, page 242.

Using a GPS Total Station 4800 Receiver

To set up the base receiver hardware for a postprocessed survey using
aGPS Total Station 4800 receiver, see Figure 12.3. Then do the
following:

1. Setthe GPS receiver over the ground mark using atripod, a
tribrach, and atribrach adaptor.

2. Connect the power supply to the GPS receiver port 2 and turn
on the receiver.
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& Warning — Do not force plugs into the receiver ports. Align the red dot on
the plug with the red line on the socket and then insert the plug carefully.

3. Connect the TSCe data collector to the GPS receiver port 1.

4. Turn on the TSCe data collector, then follow the instructionsin
Starting a Base Survey, page 242.

Using a GPS Total Station 4700 Receiver

To set up a base receiver for a postprocessed survey using a Trimble
GPS Total Station 4700 receiver, see Figure 12.4. Then do the
following:

1. Set the GPS antenna over the ground mark using atripod, a
tribrach, and atribrach adaptor. If one of the GPS antennas hasa
ground plane, use this as the base antenna. For more
information, see Measuring the Height of an Antenna When
Using a Ground Plane, page 221.

2. Connect the GPS antennato the GPS receiver port labeled “ GPS
ANTENNA". Use the N-type to Lemo co-axial cable.

A Warning — Do not force plugs into the receiver ports. Check the number of

pins in the plug to make sure that the socket is compatible. Align the red
dot on the plug with the red line on the socket and then insert the plug
carefully.

3. Connect the power supply to the GPS receiver port 2 and turn
on the receiver.

4. Connect the TSCe data collector to the GPS receiver port 1. Use
the O-shell Lemo to O-shell Lemo cable.

5.  Turn on the TSCe data collector, then follow the instructionsin
Starting a Base Survey, page 242.
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Setting Up the Equipment for a Real-Time and
Postprocessed Survey

To conduct a survey that uses both real-time and postprocessed
techniques, follow the assembly instructions for real-time surveys. If
the receiver has no memory (or has alimited memory), use a TSCe
data collector to store raw data at the base receiver.

Starting a Base Survey

242

To conduct a survey using a predefined survey style, make sure that
the required job is open. The title of the main menu should be the
current job name.

From the main menu, choose Survey and select a survey style from the
list. To create or edit a survey style, see Creating and Editing a GPS
Survey Style, page 198.

A Survey menu is generated. It displays items specific to the chosen
survey style and includes the Start base receiver and Start survey
items.

Warning — In a real-time survey, make sure that the radio antenna is
connected to the radio before starting the base survey. If it is not, the radio
will be damaged.

To start abase survey:
1. From the Survey menu, choose Start base receiver.

— If the TSCe data collector is connected to areceiver that
was logging data, the datalogging is stopped.

—  Thefirst time that you use this survey style, the Style
wizard prompts you to specify the equipment you are
using. For more information, see The Style wizard,
page 197.
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The Start base screen appears.

Note — When you start a survey, the Trimble Survey Controller
software automati cally negotiates the highest possible baud rate
for communicating with the connected receiver.

Enter the base station name and coordinates. For more
information, see Base Station Coordinates, page 224. Use one
of the following methods.:

If WGS-84 coordinates are known:

Access the Point name field and enter the point name. Tap
[Keyin |,

Inthe Key in point screen, set the Method field to Keyed in
coordinates. Check that the coordinate fields are Latitude,
Longitude, and Height (WGS-84). If they are not, tap
and change the Coordinate view setting to WGS-84. Key in
the known WGS-84 coordinates for the base station, and
tap [Stoe |,

If grid coordinates are known, and projection and datum
transformation parameters are defined:

Access the Point name field and enter the point name. Tap
[Reyn |,

In the Key in point screen, set the Method field to Keyed in
coordinates. Check that the coordinate fields are Northing,
Easting, Elevation. If they are not, tap and change
the Coordinate view setting to Grid. Key in the known grid
coordinates for the base station, then tap Store ],

If local geodetic coordinates are known and a datum
transformation is defined:

Access the Point name field and enter the point name. Tap
[Keyin ],
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In the Key in point screen, set the Method field to Keyed in
coordinates. Check that the coordinate fields are Latitude,
Longitude, and Height (Local). If not, press and
change the Coordinate view setting to Local. Key in the
known local coordinates for the base station, then tap
[Store ],

In areal-time survey, select either the current WAAS
position, or the current autonomous position, derived by
the GPS receiver.

Then, access the Point name field and enter the point name.
Tap to access the Key in point screen. Tap and
the current position is displayed. Tap to accept and
store this position.

Note — If you want a WAAS position, ensure the receiver is
tracking a WAAS satellite by checking the WAASicon is
displayed on the status line when you tap [Here 1, The receiver
can take 120 seconds to lock on to WAAS. Alternatively, check
the Observation class field before starting the base.

Warning — Within a job, only use an autonomous position (the
softkey) to start the first base receiver.

Note — If you carry out a real-time survey using RTCM
corrections and use a base point name that is more than eight
characters long, the name will be shortened to eight characters
when it is broadcast.

The Observation class field shows the observation class of the
base point. For more information, see Observation class,

page 303.

Enter values in the Code (optional) and Antenna height fields.
Set the Measured to field as appropriate.
In the Station index field, enter avalue.

This value is broadcast in the correction message, and must be
in the range 0-29.
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Tip — Tap to view a list of other base stations operating on the
frequency you are using. The list shows the station index numbers of the
other bases and the reliability of each. Choose a different station index
number to those displayed.

7.

If the receiver you are using supports transmission delays, the
Transmission delay field appears. Choose a val ue depending on
how many base stationsyou intend to use. For more information
about transmission delays, see Operating Several Base Stations
on One Radio Frequency, page 235.

Top &0,

The base receiver starts to record data.

Do one of the following:

If you are carrying out areal-time survey or are logging
datain the receiver, the following message appears:

Base started
Disconnect controller from receiver

Disconnect the TSCe data collector from the base receiver
but do not turn off the receiver. You can now set up the
rover receiver.

Note — For a real-time survey, check that theradiois
working before leaving the equipment. The data light
should be flashing.

If you arelogging datain the TSCe data collector, the Base
screen appears. It shows which point is being surveyed and
the time that has elapsed since data logging started. Leave
the TSCe data collector connected to the base receiver and
set up the rover using another TSCe data collector.
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Ending a Base Survey

246

After an RTK survey, or after logging datain the receiver, end the
survey asfollows:

1. Return to the equipment and select Survey / End survey. Tap
to confirm that you want to end the survey, and again to
power down the receiver.

2. Turn off the TSCe data collector.
3. Disconnect the equipment.

After logging base station data in the TSCe data collector, end the
survey asfollows:

1. Return to the equipment and tap [ J,

2. Tap to confirm that you want to end the survey, and again
to power down the receiver.

Turn off the TSCe data collector.

Disconnect the equipment.
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Introduction

This chapter shows you how to start the rover receiver for a GPS
survey. It describes how to set up the equipment for use with different
survey techniques.

You must initialize kinematic surveysto abtain centimeter-level
precision. This chapter explains some common initialization methods,
and recommends a method to use when initializing RTK surveys.

Note — When surveying with GPS, make sure that you still follow good
survey practices. Revise and update your code of good survey practice
regularly, and always check your work.

Setting Up the Equipment for a Real-Time Survey

This section shows how to assembl e the hardware components at the
rover receiver for area-time kinematic (RTK) or real-time differential
(RT differential) survey. Follow these stepsif using a GPS Total
Station 5700, 4800, or 4700 receiver.
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Setting up a GPS Total Station 5700 Receiver
Figure 13.1 shows how to set up the GPS Total Station 5700 receiver.

Power supply

—

TSCe
data collector

To radio (external
radio configuration)

Radio antenna
(internal radio
configuration)

GPS Total Station
5700 receiver

@ @

Antenna

Figure 13.1 GPS Total Station 5700 receiver setup
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To set up arover receiver for area-time survey using a Trimble GPS
Total Station 5700 receiver and the internal radio:

1.
2.

Mount the Zephyr antenna on the range pole.

If you are using the Range Pole antenna (RPA), mount it on the
range pole.

Use one of the following configurations to carry the GPS
receiver:

—  For apole-mounted setup, attach the receiver bracket to the
pole and mount the receiver on the bracket.

—  For abackpack setup, insert the receiver into the backpack.
If you are using awhip radio antenna, attach it to the fitting
on the top of the backpack.

Connect the Zephyr antennato the yellow GPS receiver port
labeled “ GPS’. Use the yellow GPS antenna cable (part number
41300-10).

Do one of the following:

— If you are using the interna radio, connect the radio
antennato the GPS receiver port labeled “RADIO
ANTENNA”.

— If you areusing an external radio, use the supplied radio
cable to connect the radio to the GPS receiver port 3.
Connect aradio antennato the external radio.

Note — For some third-party radios, a separate power
supply is needed for the radio.

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

6.

Connect the TSCe data collector to the GPS receiver port 1. Use
the O-shell Lemo to O-shell Lemo cable.

Turn on the TSCe data collector, then follow the instructionsin
Starting a Rover Survey, page 257.
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Setting up a GPS Total Station 4800 Receiver

Figure 13.2 shows how to set up the rover equipment for both a
real-time survey and a postprocessed survey.

GPS Total Station
4800 receiver

T

Alternative connection
(external radio configuration)

[
LI T T I

& Trimble
0®

To radio J
To radio power supply

TSCe
data collector

[El=[s=rY=]

To radio MO0
(external radio configuration)

-

To radio power supply

Figure 13.2 GPS Total Station 4800 receiver
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To set up arover receiver for areal-time survey using a GPS Total
Station 4800 receiver:

1. Attach abattery to the PowerLiTE™ range pole.

2. Attach the GPS receiver to the range pole. Power for the
Trimble 4800 receiver is supplied by the battery in the range
pole.

3. If you are using an external radio, do the following:

a.  Assemble theradio antennaand place theradioin a
hip-pack or backpack.

b. Usetherover receiver Y-cable (part number 34382 or
37155, depending on the equipment) to connect the radio
and its power supply to the GPS receiver port 3. Route the
long end of the cable through the hip-pack before
connecting it to the receiver. Connect the radio power
supply and the radio cable to the two short endsin the
hip-pack.

Connect the TSCe data collector to the GPS receiver port 1.

Turn on the TSCe data collector, then follow the instructionsin
Starting a Rover Survey, page 424.
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Setting up a GPS Total Station 4700 Receiver

Figure 13.3 shows how to set up the rover receiver for area-time
survey using a GPS Total Station 4700 receiver.

Antenna

Radio antenna
(internal radio
configuration)

GPS Total Station
4700 receiver

Cales

] To radio (external
01 2 3 radio configuration)

N4

B oo
D@ E
==
Do m
DEm
fmcn o e 1Y
OEoOOE

TSCe
data collector

& Power supply

Figure 13.3 GPS Total Station 4700 receiver
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To set up arover receiver for area-time survey using a Trimble GPS
Total Station 4700 receiver and the internal radio:

1.

Use a backpack to carry the GPS receiver, and mount the GPS
antenna on arange pole.

Connect the GPS antennato the GPS receiver port labeled “ GPS
ANTENNA”. Use the N-type to Lemo co-axial cable.

Assembl e the radio antenna and fix it to the outside of the
backpack.

Do one of the following:

— If you are using the interna radio, connect the radio
antenna to the GPS receiver port labeled RADIO
ANTENNA.

— If you are using an external radio, use the supplied radio
cable to connect the radio to the GPS receiver port 3.
Connect aradio antennato the external radio.

Note — For some third-party radios, a separate power
supply is needed for the radio.

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

5.

Connect the power source to the GPS receiver port 2 and turn on
the receiver.

Connect the TSCe data collector to the GPS receiver port 1. Use
the 0-shell Lemo to 0-shell Lemo cable and route it through the
backpack.

Turn on the TSCe data collector, then follow the instructionsin
Starting a Rover Survey, page 257.
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Setting Up the Equipment for a Postprocessed

Survey

This section shows how to assembl e the hardware at the rover receiver
for a postprocessed kinematic (PP kinematic) survey or a FastStatic
survey. It describes the steps for a Trimble GPS Total Station 5700,
4800, or 4700 receiver.

Using a GPS Total Station 5700 Receiver

To assemble the rover receiver hardware for a postprocessed survey,
see Figure 13.1 on page 249. Then do the following:

1.
2.

Attach the Zephyr antenna to arange pole.

Connect the GPS antennato the GPS receiver port labeled
“ANTENNA". Use the N-type to Lemo co-axial cable.

Connect the Zephyr antennato the yellow GPS receiver port
labeled “GPS’. Usethe yellow GPS antenna cable (part number
41300-10).

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

4,

Connect the power sourceto the GPS receiver port 2 and turn on
the receiver.

Connect the TSCe data collector to the GPS receiver port 1. Use
the O-shell Lemo to O-shell Lemo cable.

Turn on the TSCe data collector, then follow the instructionsin
Starting a Rover Survey, page 257.
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Using a GPS Total Station 4800 Receiver

To assemble the rover receiver hardware for a postprocessed survey,
see Figure 13.2 on page 251. Then do the following:

1. Attach abattery to the PowerLiTE range pole.

2. Attach the 4800 receiver to the PowerLi TE range pole and turn
it on. The power is supplied from the battery in the range pole.

3. Connect the TSCe data collector to the GPS receiver port 1.

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

4. Turn on the TSCe data collector, then follow the instructionsin
Starting a Rover Survey, page 257.

Using a GPS Total Station 4700 Receiver

To assemble the rover receiver hardware for a postprocessed survey,
see Figure 13.3 on page 253. Then do the following:

1. Attach the GPS antennato arange pole.

2. Connect the GPS antenna to the GPS receiver port labeled
“ANTENNA”. Use the N-type to Lemo co-axial cable.

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

3. Connect the power sourceto the GPS receiver port 2 and turn on
the receiver.

4. Connect the TSCe data collector to the GPS receiver port 1. Use
the O-shell Lemo to O-shell Lemo cable.

5.  Turn on the TSCe data collector, then follow the instructionsin
Starting a Rover Survey, page 257.
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Setting Up the Equipment for a Real-Time and
Postprocessed Survey

A survey style such as RTK & infill uses both real-time and
postprocessed techniques. To conduct thistype of survey, assemblethe
rover exactly asfor area-time survey. If the receiver has no memory
(or limited memory), leave the TSCe data collector connected to the
base receiver for the purpose of data storage. You need another TSCe
data collector for the rover receiver.

Starting a Rover Survey

Only start a survey after you have started the base receiver. For more
information, see Chapter 12, Starting the Base Receiver.

To conduct a survey:

1. Make surethat the required job is open. Thetitle of the main
menu should be the current job name.

2. From the main menu, choose Survey. Select a survey style from
the list. This must be the same survey style that you use for the
base survey.

A Survey menu is generated. It displays items specific to the chosen
survey style and includes the Start base receiver and Start survey
items.

When you start a survey using aparticular Trimble survey style for the
first time, the Trimble Survey Controller software prompts you to
customize the style for your specific hardware. For more information,
see The Style wizard, page 197.

When the survey starts, the menu items Start base receiver and Sart
survey no longer appear. For kinematic surveys, a new item,
Initialization, appears.
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GPS Total Station 5700, 4800, or 4700 receiver

If the TSCe data collector is connected to a GPS Total Station 5700,
4800, or 4700 receiver that was logging data, the data logging stops.
Datalogging isrestarted, in a different file, if you start a survey using
asurvey style that specifies data logging.

Note — When you start a survey, the Trimble Survey Controller
software automatically negotiates the highest possible baud rate for
communicating with the connected receiver.

Starting a Real-Time Rover Survey

To start the rover receiver for areal-time survey:

1.
2.

Select Start survey.
Make sure the rover is receiving radio correctionsfrom the base.
Note — An RTK survey needs radio corrections.

If the receiver you are using supports transmission delays and
you select the Prompt for station index check box in the Rover
optionsfield, the Select base station screen appears. It showsall
the base stations operating on the frequency you are using. The
list shows the station index numbers of each base and the
reliability of each. Highlight the base you want to use and tap
[_Enter ]

For more information about using transmission delays, see
Operating Several Base Stations on One Radio Frequency,
page 235.

5@} Tip — If you want to check the point name of the base station being used in

= the rover survey, select Files / Review current job and inspect the Base
point record.
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If necessary, initialize the survey.

For adifferential survey, noinitialization is necessary, and you
can start to survey immediately. For more information, see
Chapter 16, GPS Point M easurement.

Note— If you are carrying out an RTK survey but do not require
centimeter-level results, select Survey / Initialization. Tap
and set the Method field to No initialization.

For an RTK survey, initialize before starting centimeter-level
surveying. If you are using a dua-frequency receiver with the
OTF option, the survey automatically startsto initialize using
the OTF initialization method.

When the survey isinitialized, you can perform asite
calibration, measure points, or stakeout.

Starting an RTK & Infill Rover Survey

Note — If you are using postprocessed techniques, to process the data
you must have the Baseline Processing module of the Trimble
Geomatics Office software installed.

To start the rover receiver for an RTK & infill survey:

1.
2.

Select Sart Survey.
Make sure therover is receiving radio correctionsfrom the base.
Note — An RTK survey needs radio corrections.

If the receiver you are using supports transmission delays and
the Prompt for station index check box in the Rover options
option in the survey styleis selected, the Select base station
screen appears. It shows al the base stations operating on the
frequency you are using. The list shows the station index
numbers of each base and the reliability of each. Highlight the
base you want to use and tap [_Enter ],
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For more information about using transmission delays, see
Operating Several Base Stations on One Radio Frequency,
page 235.

Tip — If you want to check the point name of the base station being used in
the rover survey, select Files / Review current job and inspect the Base
point record.

4. Initialize the survey using an RTK initialization method. For
more information, see page 264.

5. Measure points as usual.

Switching to PP infill

During periods when no base corrections are received, the following
message flashes in the status line:

Radio link down

To continue surveying select Start PP infill from the Survey menu.
When postprocessing infill starts, thisitem changes to Stop PP infill.

Raw dataislogged at the rover during postprocessing (PP) infill. For
successful baseline resolution, you must now use postprocessed
kinematic observation techniques.

Note — Initialization cannot be transferred between the RTK survey
and the PP infill survey. Initialize the PP infill survey like any other
postprocessed kinematic survey. For more information, see
Postprocessed Initialization Methods, page 267.

Only rely on the OTF (automatic) initialization if you are certain that
the receiver will observe at least five satellites, without interruption,
for the next 15 minutes. Otherwise, select Initialization from the
Survey menu and perform an initialization.

Note — You cannot stake out points during a postprocessed survey.
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When base corrections are received again, one of the following
messages appears in the status line, depending on the initiaization
mode of the RTK survey:

. Radio link up (RTK=Fixed)
. Radio link up (RTK=Float)

Thefirst message is displayed if the receiver has retained the RTK
initialization during the PP infill survey. That is, if the number of
satellites did not fall below four throughout the PP infill survey.

Select Stop PP infill from the Survey menu to stop datalogging at the
rover. When postprocessing infill stops, thisitem changes back to
Sart PP infill. Real-time measurements are resumed.

Starting a Postprocessed Rover Survey

To start the rover receiver for a postprocessed survey, select
Start survey.

Note— If using postprocessed techniques, to process the data you must
have the Baseline Processing modul e of the Trimble Geomatics Office
software installed.

You can begin surveying immediately, you do not need to initialize a
FastStatic or differential survey. For more information, see
Chapter 16, GPS Point M easurement.

You must initialize a PP kinematic survey to achieve centimeter-level
precisions when the datais processed. With dual-frequency receivers,
the initialization process begins automaticaly if at least five L1/L2
satellites are being observed.

For more information about initializing a postprocessed survey, see
Postprocessed I nitialization M ethods, page 267. For information about
measuring points, see Chapter 16, GPS Point Measurement.
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Working in Float mode

Work in Float mode if you do not want to initialize a survey. Start the
survey and select Initialization. When the Initialization screen
appears, pressmit_, Set the Method field to No initialization and tap

Starting a Wide-Area RTK Survey

262

Wide Area RTK (WA RTK) systems consist of adistributed network
of reference stations communicating with a control center to calculate
GPS error corrections over awide area. Real-time correction datais
transmitted by radio or cellular modem to the rover receiver within the
network area.

The system improves reliability and operating range by significantly
reducing systematic errorsin the reference station data. Thisletsyou
increase the distance at which the rover receiver can be located from
the physical reference stations, while improving on-the-fly (OTF)
initialization times.

The Trimble Survey Controller software supports broadcast formats

from the following WA RTK solutions:

* SAPOSFKP
*  Virtual Reference Station (VRS)
* CMRNet

To useaWA RTK system, first check that you have the necessary

hardware and firmware.
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Hardware Requirements

All rover receivers must have firmware that support WA RTK. For
details of availability, check the Trimble website or contact your local
dealer.

Real-time correction datais provided by radio or cellular modem. For
details about the delivery option for your system, contact your local
dealer.

Configuring the Survey Style

Before you start asurvey using aWA RTK system, configure the RTK
survey style.

To select aWA RTK broadcast format:
1. Inthesurvey style, select Rover options.

2. IntheBroadcast format field, select one of the following
options from the list:

— SAPOSFKP
- VRS
— CMRNet
To select aradio solution:
1. Inthesurvey style, select Rover options.
2. Inthe Typefield, select your radio from the list.

Note—If you are using aradio in a VRS system, you must select
a two-way radio. You cannot use Trimble internal radios.
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Starting a Rover Survey

Starting arover survey isthe same as for areal-time survey. For more
information, see page 258.

To start asurvey using VRS or SAPOS FKP, you must send an
approximate position for the rover receiver to the control station.
When you start the survey, this position is automatically sent through
your radio communications link in a standard NMEA position
message. It is used to compute the RTK corrections your receiver will
use.

RTK Initialization Methods

If base corrections are being received and there are four or more
satellites, the survey isinitialized automatically when you start the
survey. A survey must be initialized before centimeter-level surveying
can begin.

Note— At least five L1/L2 satellitesarerequired for OTF initialization.
After initialization, at least four satellites must be tracked. If the
number of satellites drops below four, the survey must be reinitialized.

Table 13.1 summarizes methods of initializing a real-time kinematic
survey, and the time required for each method.

Table 13.1  Initializing a Real-Time Kinematic survey

Time required for each
initialization method

Survey and receiver Known Point OTF Range (km)
type
RTK ~15 s (5+ SVs) ~60s, 5+ SVs <10

Dual-frequency (OTF) ~30s (4 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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After initialization, the survey mode changes from Float to Fixed. The
mode remains Fixed if the receiver continuously tracks at least four
satellites. If the mode changes to Float, reinitialize the survey.

Multipath

Initialization reliability depends on the initialization method used and
on whether or not multipath occurred during the initialization phase.
Multipath occurs when GPS signal s are reflected off objects, such as
the ground or a building.

The occurrence of multipath at the GPS antenna adversely affects GPS
initializations and solutions:

« Ifinitidization is by the Known Point method, multipath can
cause an initialization attempt to fail.

» Ifinitialization isby the OTF method, it is difficult to detect the
presence of multipath during theinitiaization. If thereis
multipath, the receiver may take along timeto initialize or it
may not initialize at al. For ore information, see Recommended
RTK Initialization Procedure, page 266.

Theinitiaization processin Trimblereceiversisvery reliable, but if an
incorrect initialization does occur, Trimble's RTK processing routines
detect it within 15 minutes (if the mode has remained Fixed). When the
error is detected, the receiver automatically discards theinitialization
and issues awarning.

Note — If you survey points with a bad initialization, you will get
position errors. To minimize the effect of multipath during an OTF
initialization, move around.

Known Point Initialization
To perform a Known Point initialization:
1. Position the rover antenna over a known point.

2. From the Survey menu, choose Initialization.
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Set the Method field to Known Point.

Accessthe Point namefield and tap " Tst 1. Select the point from
thelist of known points.

5. Enter vauesin the Code and Antenna height fields, and make
sure that the setting in the Measured to field is correct.

6. When the antennais centered and vertical over the point, tap
[Start ]

The data collector starts to record data, and the staticicon ( & )
appearsin the status bar.

Keep the antenna vertical and stationary while data is recorded.
7. When thereceiver isinitialized, the following message appears:

Initialization change. Initialization has been gained.

The results are displayed. Tap to accept theinitialization.

8. If theinitialization fails, the results are displayed. The Trimble
Survey Controller software asks if you want to retry. Tap
or .

Recommended RTK Initialization Procedure

266

This section describes the procedure that Trimble recommends for
performing a check on an OTF RTK initialization.

Minimize the chance of surveying with abad initialization by adopting
good survey techniques. A bad initialization occurs when the integer
ambiguities are not correctly resolved. The Trimble Survey Controller
software automatically reinitializes when this is detected, but cannot
do so if you end the survey too soon. As a precaution, always perform
the RTK initiaization described below.

When initializing, always choose a site that has a clear view of the sky
and is free of obstructions that could cause multipath.

Note — Known Point is the quickest method of initialization when
known points exist.
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To perform an On-The-Fly initialization:
1. Initialize the survey using the OTF method of initialization.

{Q} Tip — When performing an OTF initialization, move around to reduce the
= effect of multipath.

2. When the system isinitialized, establish amark about 9 meters
(30 feet) from where the initialization occurred.

3. Conduct a static point measurement over the mark. Once thisis
done, discard the current initialization.

4. If you are using an adjustable height range pole, change the
height of the antenna by approximately 8 inches.

5. Reoccupy the mark observed in step 2, and reinitialize the
survey using either the OTF or Known Point method of
initialization. Remember to enter the new antenna height
details.

Follow this procedure to substantially improve the quality of an
initialization.

Measuring a new point creates a known point on which the first
initialization is tested. Changing the antenna height moves the GPS
antenna from the environment in which the test point was initially

surveyed. Always enter the new antenna height before starting the
Known Point initialization.

Postprocessed Initialization Methods

In apostprocessed survey you must initialize to attain centimeter-level
precisions.

Use one of the following methods to initialize dual-frequency
postprocessed kinematic surveysin the field:

*  On-The-Fly

. Known Point
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Note — In a postprocessed survey, collect enough data during
initialization so that the WAVE™ processor can successfully process
it. Table 13.2 shows Trimble's recommended times.

Table 13.2  Trimble PP Kinematic initialization times

Initialization method 4 SVs 5 SVs 6+ SVs
L1/L2 OTF initialization N/A 15 min 8 min
Known Point initialization at least four epochs

After initialization, the survey mode changes from Float to Fixed. The
mode remains Fixed if the receiver continuously tracks at least four
satellites. If the mode changes to Float, reinitialize the survey.

Note — If you do an On-The-Fly initialization in a postprocessed
kinematic survey, it is possible to measure points before initialization
is gained. The Trimble Geomatics Office software can back-process
the data later to give a fixed solution. If you do this but lose lock on the
satellites while initializing, re-measure any one of the points that you
surveyed before lock was lost.

To work without initiaizing the survey (in Float mode), start a survey
and select Initialization. When the Initialization screen appears, tap
it ], Set the Method field to No initialization and tap [_Eater ],

Known Point Initialization
In a postprocessed survey you can initialize on:
e apoint measured previously in the current job

e apoint that you will provide coordinates for |ater (before the
datais postprocessed)

For instructions on how to do a Known Point initialization, see
page 265.
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Swapping Bases During a Real-Time Rover Survey

If you are using multiple bases on the same frequency, you can swap
bases during the rover survey. For more information, see Operating
Severa Base Stations on One Radio Frequency, page 235.

To swap bases, do the following:

From the Survey menu, select Swap base receiver.

The Select base station screen appears. It shows al the base
stations operating on the frequency you are using. The list
shows the station index numbers of each base and the reliability
of each. Tap the base you want to use.

Note — When you change to a different base, your OTF receiver
automatically starts the initialization.

Ending a Rover Survey

When you have measured or staked out all points required, do the
following:

1.

From the Survey menu, choose End survey.

The Trimble Survey Controller software asksif you want to
power down the receiver. Tap to confirm this.

Turn off the TSCe data collector before disconnecting the
equipment.

Return to the base station and end the base survey. For more
information, see Ending a Base Survey, page 246.
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Introduction

This chapter shows you how to perform both manual and automatic
calibrations in the field. Before reading the chapter, you should be
familiar with Chapter 2, Coordinate Systems. There is also useful
information about base station coordinates in the section on Base
Station Coordinates, page 224.

When to Calibrate

For a GPS survey, or a survey that combines GPS measurements and
conventional measurementswith local control points, always complete
acalibration before staking out any points, or computing offset or
intersection points.

For a survey that uses conventional measurements only, no calibration
isrequired.

Notes and Recommendations

272

*  You can perform a calibration using one of the rea-time GPS
survey stylesin the Trimble Survey Controller software. Do this
manually, or let the Trimble Survey Controller software do it
automatically. If al the points have been measured, you do not
need to connect the TSCe data collector to areceiver during a
manual calibration.

*  Multiple calibrations can be performed in one job. The last
calibration performed and applied is used to convert the
coordinates of all previously surveyed pointsin the database.

e You can use up to 20 points for a calibration. Trimble strongly
recommends that you use a minimum of four 3D local grid
coordinates (N, E, E) and four observed WGS-84 coordinates,
with the local projection and datum transformation parameters
(the coordinate system). This should provide enough
redundancy.
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Note — You can use a combination of 1D, 2D, and 3D local grid
coordinates. If no projection and no datum transformation are
defined, you must have at least one 2D grid point.

If you did not specify the coordinate system, the Trimble Survey
Controller software calculates a Transverse Mercator projection
and athree-parameter datum transformation.

Use the Trimble Geomatics Office software, Trimble’'s Data
Transfer utility, or ASCII transfer to transfer control points.

Be careful when naming pointsthat areto beused in a
calibration. Before you begin, familiarize yourself with the
database search rules on page 423.

The set of WGS-84 coordinates must be independent of the set
of grid coordinates.

You select the grid coordinates. Select the vertical coordinates
(elevation), the horizontal coordinates (northing and easting
values), or al of these together.

Place the calibration points around the perimeter of the site. Do
not survey outside of the area enclosed by the calibration points,
asthe calibration is not valid beyond this perimeter.

The origin of the horizontal adjustment in a calibration is the
centroid of the measured calibration points. The origin of the
vertical adjustment is the first point in the calibration with an
elevation.

When reviewing a calibration point in the database, notice that
the WGS-84 values are the measured coordinates. The grid
values are derived from these, using the current calibration.

The original keyed-in coordinates remain unchanged. (They are
stored elsewhere in the database as a point with the Type field
showing Keyed in coordinates and the Stored as field showing
Grid.)
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When you are calibrating a no projection, no datum job, (where
ground coordinates are required after calibration) you must
define the project height (average site height). When the job is
calibrated, the project height is used to compute aground scale
factor for the projection, using the inverse of the ellipsoid
correction.

When you have calibrated a scale-only job, the scale factor that
you specified in the job is used as the scale factor in the
projection.

Performing a Manual Site Calibration
To calibrate a survey manually:

274

1.

5.
6.
7.

Key in, transfer, or use a conventional instrument to measure the
grid coordinates of the control (calibration) points.

Check or enter the calibration tolerances. For more information,
see Site Calibration, page 210.

Use GPS to measure the control points.

Name or select the pairs of pointsto be used for the calibration.
A pair of points consists of the grid coordinates and the
WGS-84 coordinates for the same point.

Perform the calibration.
Check residuals, and recalibrate if necessary.
Apply the calibration.

Note — Before starting a manual calibration, read Notes and
Recommendations, page 272.

The following steps describe how to select the points for a calibration
and then perform the calibration using the Trimble Survey Controller
software. Do this once you have entered grid coordinates, checked the
settings in the Survey Style, and measured the points using GPS.
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From the main menu, choose Survey. Select a real-time survey
style.

From the Survey menu, choose Site calibration. The Ste
calibration screen appears.

Tap CAad ], The following screen appears.

W8 5C - Calibration point ? ﬂl

Gtid point name: = {110
= {01015
& 6

GPS paint name: Bt

1 GPS @
TFies0

Lzg: Ma

Horizontal & vertical 8 —

Menu
Favorites
Switch to
RTK:Fixed H:0.006m V:0.012m RMS:§
Esc Enter

Enter the name of the grid point. To do this, highlight the Grid
point field and tap [Tt 1. Select a point that you have keyed in,
transferred, or measured using a conventional instrument. Do
the same for the GPS point field. The two point names do not
have to be the same, but they should correspond to the same
physical point.

Inthe Usefield, choose whether to use the vertical coordinate of
the grid point, the horizontal coordinates, or both horizontal and
vertical coordinates.

Tap Ete ], The following screen appears:

W85 - Site calibration ? ﬂl
Point | H.Resid| V.Resid|Use ||S5/00¢
1 0.000m _ 0000m HV |[& 6

Byl
i

?1 650

Map

Menu

Favorites

Switch to

RTK:Fixed H:0.006m V:0.012m RMS:§
Edit
Add | Delete | Hesullsl Apply |"|A_II
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Theresiduasfor each point are not displayed until at least three
3D points are included in the calibration to provide redundancy.

6. Tap to see the horizontal and vertical shiftsthat the
calibration has calculated. The following screen appears.

» SC - Calibration results ? ﬂl
Mumber of points: || o= 03
1 || = 3005
& 6
Horizontal @
Scale factor: Rotation: ?1 650
1.00000000 0°0000" M
Map
hax. H Residual: _
0.000m =)
Favorites
’—Uerllcal | J Sulihie
RTK:Fixed H:0.006m V:0.012m RM5:§
Esc

Appl
DD}'I

Detailz |

To add more points, tap & ] to return to the calibration screen.
Repest steps 3 through 6 until al the points are added.
9. Do one of thefollowing:

— If theresiduals are acceptable, tap to store the
calibration.

— If theresiduas are not acceptable, recalculate the
calibration.

Recalculating a Calibration

Recalculate a calibration if the residuals are not acceptable, or if you
want to add or delete points. Recal culate using one of the following:

*  some of the points
o only the horizontal component of a point

e only the vertical component of a point
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To recalculate a calibration:

1.  From the main menu, select Survey. Then select areal-time
survey style.

2. From the Survey menu, choose Ste calibration.
3. Do oneof thefollowing:

—  Toremove (exclude) a point, highlight the point name and
tap TDeete |,

— Toadd apoint, tap a1, For more information, see step 4
on page 275.

—  To change the components used for a point, highlight the
point name and tap [_Eit_, |n the Use field, choose whether
to use the vertical coordinate of the grid point, the
horizontal coordinates, or both horizontal and vertical
coordinates.

4. Tap to apply the new calibration.

Note — Each calibration calculation is independent of the previous
one. When a new calibration is applied, it overwrites any previously
calculated calibration.

Using Auto Calibrate

A calibration calculates the parameters needed to convert the
GPS-measured coordinatesinto local grid coordinates. During an RTK
survey, the Trimble Survey Controller software doesthis
automatically. When you use the auto calibrate function, it
automatically computes and stores a calibration every time a
calibration point is measured.

To calibrate a survey automatically:

1. Keyin,transfer, or use aconventional instrument to measure the
grid coordinates of the local control points.

2. Select the Auto calibrate check box.
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3.

Use GPS to measure the calibration points.

Thefirst three steps compl ete the automatic calibration.

The following steps are optional:

1.
2.

Inspect the calibration results.

Change the resultsif they are unsatisfactory.

Note — Carry out the complete calibration before staking out any
points, computing offset and/or intersection points, or computing a
resection from GPS points.

Keying In Grid Coordinates

To key in grid coordinates:

1.

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

Enter the point name in the Point name field. Tap Eater ],

Enter details or features of the point in the Code field.
Tap [Eater |,

In the Method field, select Coordinates. Check that the
coordinate fields are North, East, and Elevation. If they are not,
tap and change the Coordinate view to Grid. Key in the
known grid coordinates and tap [Eater |,

Select the Control point check box. (This ensures that the point
is not overwritten by a measured point.)

Repeat steps 2 and 3 for al grid coordinate points. Then tap
(& ] to return to the main menu.
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Transferring Grid Coordinates

Transfer coordinates using the Trimble Geomati cs Office software, the
Data Transfer utility, or ASCII transfer. For more information, see
Data Transfer between the TSCe Data Collector and the Office
Computer, page 68.

Make sure that these coordinates are:

e transferred as grid coordinates (N, E, E), hot asWGS-84
coordinates (L, L, H)

e control class points

Using a Conventional Instrument to Measure Grid Points
For information, see Station Setup, page 345.

Selecting Automatic Calibration
To select Auto calibrate:

1. From the main menu, choose Configuration/ Survey Styles. The
Survey Styles menu appears.

Highlight your RTK survey style and tap [_Eit_],
Select Site calibration. The Ste calibration screen appears.

4. Select the Auto calibrate check box. For more information on
changing the calibration tolerances, see Site Calibration,
page 210. Tap to accept the screen. The menu for the
selected survey style appears.

5 Tap to accept the changes and return to the main menu.

Using GPS to Measure Calibration Points

Use GPSto survey the points. The Trimble Survey Controller software
automatically matches the grid points to the WGS-84 values and then
calculates, stores, and applies the calibration.
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When one point has been calibrated, or a projection and datum
transformation have been defined, the "Fnd ] softkey appears. You can
use this to navigate to the next point.

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

To measure a calibration point:

1.
2.

From the main menu, choose Survey.

Highlight your RTK survey style and select Measure points.
The Measure points screen appears.

In the Method field, select Calibration point.

Access the Grid point name field and tap CTst 1. A list of
keyed-in grid coordinates appears. Highlight the point to be
measured and tap [Eter.. The point name isinserted into the
Grid point name field.

Tip — If you have not yet keyed in the grid coordinates for this point, tap
while the cursor is in the Point name field. The Point screen
appears. Enter the coordinates and then tap St ],

The Trimble Survey Controller software enters the GPS point
name according to the selected Site calibration / Calibration
point name option in the survey style.

Enter values for the Code and Antenna height fields.

When the antennais centered and vertical over the control
point, tap Meswe] The data collector starts to record data.

Keep the antenna vertical and stationary while datais recorded.

When the preset required time has elapsed, and the precisions
are satisfactory, tap to store the point.

The calculations are then done automatically and the results are
stored.
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Note — When the Trimble Survey Controller softwareis
performing an automatic calibration, the results of the
calibration are not normally displayed. However, if a
calibration exceeds the tolerances that have been set, the
residuals are displayed. For more information, see the next
section.

Enter the next calibration point name in the Point name field
and tap . The graphical display screen appears, with the
azimuth and distance to the next point displayed on the right.

To use the arrow display, start moving forward with the data
collector held in front of you as normal. The arrow pointsin the
direction of the next calibration point. Walk towards the point.
About 10 feet (3 meters) from the point, the arrow disappears
and the point is displayed. For more information, see Using the
Graphical Display to Navigate, page 310.

When the point is located, tap [Esc .

Repeat steps 4 through 8 until all the calibration points are
measured.

If Calibration Tolerances Are Exceeded

The calibration residuals are only displayed if the calibration
tolerances are exceeded, as shown in the following screen:

- SC-Site calib 2| =|
Point | HResid| V.Resid|Use ||Z0/00¢
Nail B 0.238m  0.079m HV |[ & 6
NailC 135tm  0.070m HV ||@
TRS 081Zm  0243m HV &
Nail A 2160m  0.23m Hy || Fhsso

Map

Menu

Favorites

Switch to

RTHK:Fixed H:0.010m V:0.014m RMS:15
Ecit
Add | Delete | Hesullsl Apply |"|A_II
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If this happens, consider removing the point with the most extreme
residuals. Do one of the following:

» If at least four points are left after removing that point,
recalibrate using the remaining points.

* If not enough points are | eft after removing that point, measure
it again and recalibrate.

It may be necessary to remove (re-measure) more than one point. To
remove a point from the calibration calculations:

1. Highlight the point name and tap [Eater ],

2. IntheUsefield, select Off and tap [_Erter | The calibrationis
recalculated and the new residual s are displayed.

3. Tap to accept the calibration.

Inspecting the Results of an Automatic Calibration
To view the results of an automatic calibration:

1. From the Survey menu, choose Site calibration. The Ste
calibration screen appears.

2. Tap to see the Calibration results screen. For more
information, see Calibration Results screen on page 276.

Changing the Results of an Automatic Calibration

To change a calibration that has been calculated using the Auto
calibrate function, select Ste calibration from the Survey menu. Then
proceed as described in Performing a Manual Site Calibration,

page 274.
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Introduction

The Instrument menu provides information about the instrument that
is connected to the TSCe data collector. This menu appears when you
choose the Instrument icon from the main menu.

If a GPS receiver is connected to the TSCe data collector, theitemsin
the Instrument menu are:

o Satellites

* Position

*  Receiver files (optional—according to which receiver you use)
* Recever status

*  Options

* Navigate to point

Satellites

284

From the main menu, select Instrument / Satellites. The Satellites
screen displays text (list) or graphical (plot) information about the
satellites being tracked by the receiver.

Tip — You can also access the Satellites screen from the status bar by
tapping the satellite icon.

Satellite List Screen

In thelist of satellites, each horizontal line of data relates to one
satellite. A satellite isidentified by the space vehicle number in the SV
column. Azimuth (AZ) and elevation (Elev) define a satellite’s position
in the sky. The signal-to-noise ratios (SNRL1 and SNRL2) indicate the
strength of the respective GPS signals. The greater the number, the
better the signal. If L1 or L2 are not being tracked, then a dashed line
(-----) appears in the appropriate column.
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The check mark on the | eft of the screen indicates whether the satellite
isin the current solution, as shown in Table 15.1.

Table 15.1  Explanation of check marks

Situation What a check mark indicates

No survey is running Satellites being used in the current
position solution

RTK survey is active Satellites common to the base and
rover receivers

Postprocessed survey is running Satellites for which one or more
epochs of data have been collected

To obtain more information about a satellite, tap the appropriate line.

In the Satellites/ Info screen, tap or to select the desired
satellite. To disable the tracking of satellites, tap [osake ], When a
satelliteis disabled in thisway, the [osaie ] softkey changes to [Enatie ], Tap
it to enable the satellite again.

Note— If you disable a satellite, it remains disabled until you enable it
again. Thereceiver storesthe fact that a satellite is disabled, even
when it is turned off. WAAS satellites cannot be disabled.

A typical satellite list screen appears as follows:

C ites i ﬂl
sv[ Az| Elev| SNRL1| SNRL2|(E=RI0:
Y2 M 3m d6fc 3695 6
¥4 3540 640 490c 429 i
¥ 5 230°  16°  446c  30.0e fe=f
¢ 7 12  s°  520c 460 || Y1ss0
¥ 9 260° 37 499c  40.3e|| Map
420 119 22 436c 328e|| wgw
Y e 2 452 3fe|[ oo
Switch to
RTK:Fixed H:0.010m V:0.018m RMS:16

Ese } Fine | Base | Optians | Aﬂl
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In areal-time survey, tap to see which satellites are being
tracked by the base receiver. No values appear in the Az and Elev
columns, asthisinformation is not included in the correction message
broadcast by the base.

In a postprocessed survey, CIT_] appears. Tap it to display alist of
cyclestracked on the L1 frequency for each satellite.

The valuein the CntL1 column isthe number of cyclesonthelL1
frequency that have been tracked continuously for that satellite. The
value in the TotL1 column is the total number of cycles that have been
tracked for that satellite since the start of the survey.

With a dual-frequency receiver, (2 ] appears. Tap it to display alist
of cyclestracked on the L2 frequency for each satellite.

The[sw ] softkey appears. Tap it to return to the original screen and
view information about the signal-to-noise ratio for each satellite.

Satellite Plot Screen

Use[Pet ] and to switch between the list and plot screens. A
typical plot screen appears as follows:

2| =| x|
[ 11013
[ 101

& 8
8%

?1 650

Map

henu

Favarites

Switch to

RTK:Fixed H:0.011m V:0.020m RMS:18
Eny
List | Sun | Options Ail

In the plot screen:
*  Theoutside circle represents the horizon or 0° elevation.

*  Theinner dashed circle represents the el evation mask setting.
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e The SV numbers on the diagram are placed in the position of
that particular satellite.

*  Thezenith (90° elevation) is the center of the circle.

«  Satellitesthat are tracked but not in the solution appear in
reverse video (white on black).

Double-tap an SV number to obtain more information about the
satellite.

The plot screen can be oriented towards north, or towards the sun if
you do not know where north is. Tap “sw ] to orient the display
towards the sun.

Position
From the main menu, salect Instrument / Position.

If the antenna height is defined, the software computes the position of
the roving antenna:

e Tap to display the position of the base antenna as well.

e Tap to determine whether the position is shown as
WGS-84, locdl, or grid.

Copy Receiver Files

Thisoption isavailable when a GPS Total Station 5700, 4800, or 4700
receiver isin use. Use this option to copy and delete filesin the
connected receiver.

If you are connected to a 5700 receiver, you can export files stored on
the TSCe data collector to the survey data card on the receiver.

To import receiver files from the connected receiver to the Trimble
Survey Controller software:
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From the main menu, select Instrument / Receiver files/ Import
from receiver. The Import from receiver list appears. Thislists
all files stored in the receiver.

Tap the file(s) that you want to import. A checkmark appears
next to the selected files.

Note — To see more information about a file, highlight thefile
name and tap " 1, To delete a file, highlight the file name and
tap Thekete |,

Tap mort The Copy file to TSCe screen appears.
Tap to copy the files.

When the files have been copied the following message
appears:
Completed successfully

To export files to the Trimble 5700 receiver:

1.

From the main menu, select Instrument / Receiver files/ Export
to receiver.

The Export to receiver list appears. Thislistsal files stored in
the \Trimble Data folder in the TSCe data collector.

Tap the file(s) that you want to export. A checkmark appears
next to the selected files. Tap [Exwort],

Tap to copy thefiles.

When the files have been copied the following message
appears:
Completed successfully

Receiver Status

From the main menu, select Instrument / Receiver status.

The screen displays the power and memory status of the connected
GPS receiver, the GPS time (in seconds), and the GPS week.
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Options
From the main menu, select Instrument / Options.

The screen displays the configuration of the connected GPS receiver.
It includes information such as the serial number, the firmware
version, and hardware and firmware options.

Navigate to Point

Itisnot essential to have aradio link or asurvey running to navigate to
apoint. If thereis no radio link, all positions are autonomous. If radio
corrections are received but the receiver isnot initialized, al positions
are Float solutions.

If you are using a GPS receiver that can track WAAS signals, when the
radio link is down you can use WAAS positionsinstead of
autonomous positions. To use WAAS positions, set the WAASTield in
the survey styleto On.

To navigate to a point:
1. Do one of the following:

—  From the main menu, select Instrument / Navigate to point.
In the Point namefield, enter the name of the point that you
want to navigate to.

—  From the map, tap and hold on the point you want to
navigateto. A shortcut menu appears. Select the Navigate
to point option.

2. Setthe Navigatefield. The options are: To the point, From fixed
point, and From start position. The From fixed point and From
start position options both provide cross-track information in
the graphical screen display. For more information see, Using
the Graphical Display to Navigate, page 310.
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3. Enter avaluein the Antenna height field and tap [t The
stakeout graphical screen display appears. The coordinate
differences are displayed, together with a graphical
representation of this.

The following screens show the graphical display with grid
deltas displayed (left screen) and not displayed (right screen):

2] = ]

2] = x|

G0 Marth [ 1] Puoint; 2 | zimuth (grid) [o—y IDD:A
109.351m | = 100% 83739103~ | = 100%

(Go East 6 I Dist (grrich) 5
982.783m @ 988.850m | §

Iv Dist = [ Dist =
Fill 0.446m Th.s50 Fill 0.458m Ths50

[Elevation Map [Elewvation Map

29.554m e 29.542m Menu
m RN Favorites m esouoea Favorites
| ssssin Swichs | 988850 Switch to

RTK:Fixed H:0.131m V:0.255m 5Hz £ RTK:Fixed H:0.166m V:0.324m 5Hz
£ 50 ’ .

¥ } Fine | Options | PR | P Fine | Options | PR |

4. Usethegraphica display or thetext display to navigate to the

point.

To use the arrow as a guide, hold the data collector in front of
you as normal and start moving forward towards the point. The
arrow points in the direction of the point to be staked out.

The direction arrow only works correctly when you are moving
forward and holding the data collector in front of you. In areal-
time survey, the display updates one position per second or five
positions per second, depending on the equipment used. If you
are not sure how to use the arrow, use the text side of the display
to locate the point. For more information, see Fine and Coarse

Modes, page 309.
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About 10 feet (3 meters) from the point, the arrow disappears
and the point is shown as a bull’s-eye symbol. Your current
position is shown as a cross. When the cross covers the
bull’s-eye, check the precisions and mark the point if required.
The following screen shows the display in fine mode:

5 ceout 2| =] x|
Point: 5002 [ Narth (o= (1%
0724 my | = 1002
(G0 East & 6
0.717m Ayl
@ v Dist @
+5002 Fill 0.007 m| T1.650
Elewation Map
29.550m
Menu
m Favorites
| Switch to
RTK:Fixed H:0.419m V:0.601m 5Hz
E
¥ P Coarse | Optians | PR |

When the screen display changesin this way, the orientation of
the display isfixed.
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Introduction

In a GPS survey, you measure points by choosing one of several
predefined point types.

The survey style (and so the survey type) you choose determines the
type of point(s) that can be measured. A single survey style cannot
measure every kind of point, so it is necessary to use different survey
stylesto measure different kinds of point. For example, an RTK survey
style can be used to measure observed control points, Rapid points,
topo points, and calibration points, but to measure a FastStatic point,
you must use a FastStatic survey style. For more information, see
Chapter 10, GPS Survey Styles.

This chapter shows you how to change some survey options, how to
measure different types of point, and also explains the quality control
records that are stored when you measure a point using GPS.

Note — For RTK surveys, initialize the survey before measuring points.

Measuring a Topo Point in a GPS Survey

294

You can measure a topo point in every type of survey except a
FastStatic survey.

To measure atopo point:
1. Do one of the following:
—  From the main menu, select Survey / Measure points.
- Tap and select Measure points.

2. Enter valuesin the Point name and Code fields (the Code field
entry isoptional), and select Topo point in the Type field.

3. Enter avauein the Antenna height field and make sure that the
setting in the Measured to field is set appropriately.

4.  When the antennais vertical and stationary, tap to start
recording data. The static icon appears in the status bar.
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5. When the preset occupation time and precisions have been
reached, tap to store the point.

Tip — In the survey style, select the Auto store point check box to
automatically store the point when the preset occupation time and
precisions have been met.

Measuring a FastStatic Point

You can only measure a FastStatic point in a FastStatic survey.
Note — FastStatic surveys are postprocessed and do not need to be
initialized.
To measure a FastStatic point:
1. Do one of the following:
—  From the main menu, select Survey / Measure points.
- Tap and select Measure points.

2. Enter valuesin the Point name and Code fields (the Code field
entry is optional).

3. Enter avaluein the Antenna height field and make sure that the
setting in the Measured to field is set appropriately.

Tap to start measuring the point.

When the preset occupation timeis reached, as shownin
Table 16.1, tap to store the point.

Table 16.1  Trimble FastStatic occupation times

Receiver type 4 SVs 5 SVs 6+ SVs
Single-frequency 30 min 25 min 20 min
Dual-frequency 20 min 15 min 8 min
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Tip — No satellite tracking is necessary between measuring points. You
can turn off the equipment.

Measuring an Observed Control Point

When the Trimble Survey Controller software measures an observed
control point, it stores a point when the preset number of epochs has
€lapsed and the precisions have been attained.

296

To measure an observed control point:

1.

Do one of the following:
—  From the main menu, select Survey / Measure points.
- Tap and select Measure points.

Enter values in the Point name and Code fields (the Code field
entry is optional), and select Observed control point in the Type
field.

Enter avalue in the Antenna height field and make sure that the
setting in the Measured to field is set appropriately.

Tap to start recording data.

When the preset number of epochs and precisions are reached,
tap to store the point.

Note — For an RTK survey, initialize the survey before starting to
measure the point. For a Postprocessed Kinematic survey, you can
start measuring a point, but you cannot store it until you have
initialized the survey.
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Measuring a Rapid Point

A Rapid point is stored when the preset precisions are attained. There
IS no minimum occupation time, and point storage is automatic.

To measure a Rapid point:
1. Do one of the following:
—  From the main menu, select Survey / Measure points.
- Tap and select Measure points.

2. Enter vauesin the Point name and Code fields (the Code field
entry is optional), and enter Rapid point in the Type field.

3. Enter avalueinthe Antenna height field and make sure that the
setting in the Measured to field is set appropriately.

4. Tap to start recording data. The point is automatically
stored when the preset precisions are reached.

Note — When using WAAS positions in a survey, the only type of point
you can store is a Rapid point.

Measuring Continuous Topo Points

Continuous topo points are stored automatically and continuously
after a preset time and/or distance, and once the required precisions
are reached.

In area-time survey, the Trimble Survey Controller software can
measure aline of continuous offset points at the same time as aline of
continuous topo points.

To measure aline of continuous topo points:
1.  From the main menu, select Survey / Continuous topo.

2. Inthe Typefield, select Fixed distance continuous, Fixed time
continuous, or Time & distance continuous.
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Note — For a postprocessed survey, you can only use the Fixed
time continuous method. The time interval is set by default to
the same value as the logging interval.

3. Enter avaueinthe Antenna height field and make sure that the
setting in the Measured to field is set appropriately.

4. Enter avaluein the Horizontal distance field and/or the Time
interval field, depending on the method you are using.

5. Do one of the following:

— If you are measuring Fixed distance or Time & distance
continuous points, select None in the Offset field.

— If you are measuring Fixed distance or Time & distance
continuous offset points, select One or Two (the second line
of offset points) in the Offset field.

6. Enter avaluein the Start point name field (or enter astart point
name for the center line when measuring offset points). This
increments automatically.

7. If you are measuring an offset line, enter the offset distances
and the start point name. To enter aleft horizontal offset, enter a
negative offset distance or use the or [Right |,

8. Tap to start recording data, and then move along the
feature to be surveyed.

Note — To change the distance interval, time interval, or offset
while measuring points, enter new valuesin thefields.

9. To stop measuring continuous points, tap [Ed_],

Measuring an As-Staked Point

298

You can only measure an as-staked point when performing stakeout
operationsin areal-time GPS survey or a conventional survey.

In a GPS survey, apoint is staked out then measured. For more
information, see Chapter 17, GPS Stakeout.
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Measuring a Laser Point

Use alaser rangefinder to measure alaser point. For more information,
see Chapter 23, Laser Observations.

Measuring a Calibration Point

In areal-time survey, you measure calibration points. Generally, a
point in the database has keyed-in grid coordinates and you measure it
asacalibration point using GPS. When you store the calibration point,
the Trimble Survey Controller software does one of the following,
according to the Auto calibrate option that you selected in the survey

style:
. If the Auto calibrate check box is selected, the software

immediately performs an automatic calibration using all
calibration points that have been surveyed.

. If the Auto calibrate check box is not selected, the point is
added to the calibration and the Ste calibration screenis
displayed.

For more information, see Using GPS to Measure Calibration Points,
page 279.

Note — In the Site calibration option in the survey style, calibration
points are configured to be measured with the same settings as topo
points or observed control points. However, with calibration points,
the softkey lets you navigate to the next calibration point, and
the Auto calibrate setting described above can be used.
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Measuring a Check Point

In a GPS survey, measure a point twice. Give the second point the
same name as the first point. If the duplicate point tolerances are set to
zero, the Trimble Survey Controller software warns that the point isa
duplicate when you try to storeit. Select Sore as check to store the
second point as a check class point. For more information, see
Duplicate Point Actions, page 212.

Next Free Point Name Search

In Point namefieldsthereisal i ] softkey that lets you search for the
next available point name.

For example, if your job contains points numbered in the 1000s, 2000s
and 3000s, and you want to find the next available point name after
1000:

1. InthePoint namefield, tap 1. The Find next free point name
Screen appears.

2. Enter the point name you want to start searching from (in this
example, 1000) and tap [Enter |,

The Trimble Survey Controller software searches for the next
available point name after 1000 and inserts it in the Point name field.
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Storing Points

How you record a point determines how it is stored in the Trimble
Survey Controller software. Points are stored either as vectors or as
positions. For example, RTK points and conventionally observed
points are stored as vectors, while keyed-in points, real-time
differential points, and postprocessed points are stored as positions.

From the main menu, select Files/ Review current job. A point record
contains information about the point such as the point name, the code,
the method, the coordinates, or the GPS data file name. The Method
field describes how the point was created.

The coordinates are expressed as WGS-84, locdl, or grid coordinates,
depending on the setting in the Coordinate view field. To change a
Coordinate view setting, do one of the following:

»  Select Configuration / Job / Units

»  Select Files/ Review current job, access the point record, and
tay [Ogtions |,

Note — Define a datum transformation and/or a projection if you want
to display local or grid coordinates for a GPS point. Alternatively,
calibrate the job.

Each point record uses the antenna height given in the previous
antenna height record. From this, the Trimble Survey Controller
software generates a ground height (elevation) for the point.

Table 16.2 shows how the point is stored in the Stored asfield.

Table 16.2  Point storage

Value What the point is stored as

Grid Grid coordinates

Local Local geodetic coordinates

WGS-84 WGS-84 geodetic coordinates

ECEF WGS-84 Earth-Centered-Earth-Fixed X, Y, Z

coordinates
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Table 16.2  Point storage (Continued)

Value What the point is stored as
ECEF deltas WGS-84 Earth-Centered-Earth-Fixed X, Y, Z vector
Polar Azimuth, horizontal distance, and vertical distance.

This is a vector.

HA VA SD A horizontal circle reading, vertical circle reading (a
zenith angle), and slope distance. This is a vector.

HA VA SD (raw) A horizontal circle reading, vertical circle reading (a
zenith angle), and slope distance with no corrections
applied. This is a vector.

Mag.Az VA SD A magnetic azimuth, vertical (zenith) angle, and
slope distance vector.

MHA MVA MSD A meaned horizontal angle from the backsight,
meaned vertical angle (a zenith angle), and meaned
slope distance. This is a vector.

MHA MHD MVD A meaned horizontal angle from the backsight,
meaned horizontal distance, and meaned vertical
distance. This is a vector.

Read the Sored as field in conjunction with the Method field.

Note — Points stored as vectors are updated if the calibration or
coordinate system of the job changes, or the antenna height of one of
the source points is changed. Points stored as WGS-84 coordinates
(for example, an offset point calculated using the From a baseline
method) are not updated.

For GPS points, Quality Control (QC) records are stored at the end of
the point record.
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Point Classification
When points are stored they have either one or two classifications:

»  Pointsthat have been measured using GPS have an observation
class and a search class.

« Pointsthat have been keyed in, computed, or measured with a
conventional instrument or laser rangefinder have only a search
class.

Observation class

For real-time surveys, the observation classis L1 Fixed, L1 Float,
WA Fixed, WA Float, or L1 Code, and precisions are recorded. For
postprocessed surveys, the observation class is autonomous and no
precisions are recorded.

Table 16.3 lists the observation classes and resulting solutions.

Table 16.3 Observation classes

Observation class Result

L1 Fixed An L1 fixed real-time kinematic solution.

L1 Float An L1 float real-time kinematic solution.

L1 Code An L1 code real-time differential solution.

Autonomous A postprocessed solution.

WAAS A position that has been differentially corrected
using WAAS signals.

WA Fixed A fixed solution using Wide Area processing.

WA Float A float solution using Wide Area processing.
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Search class

A search classis applied to a point when it is measured, keyed in, or
computed. The search class is used by the Trimble Survey Controller
software when details of a point are required for stakeout or
calculations (for example, for Cogo calculations). When you select a
point name, the database is searched from the start down. The first
search isfor acontrol class point. If no point isfound, the next search
isfor anormal class point, then an as-staked point, then a backsight
class paint. If still no point is found, the final search isfor acheck
class point. Table 16.4 describes the different search classes.

Table 16.4  Search classes

Search Description
class
Control The highest order of search class.

A control class point can only be overwritten by another
control class point.

Key in or upload control points.

Points that are adjusted in a traverse are stored as control
points.

Normal Most points are usually measured as normal class.

A normal class point can only be overwritten by another
normal class point later in the database, or by a control class
point.

As-staked If a point was staked out and then measured, it has an
as-staked classification.

Backsight If a point was observed as a backsight or a resection target in
a conventional survey, it has a backsight classification.
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Table 16.4  Search classes (Continued)

Search Description
class
Check Check class is the lowest order of search class that will be

found by the Trimble Survey Controller software search rules.

Check class points can be overwritten by any class of point
except deleted points.

A check point can only be measured; it cannot be keyed in.

Deleted When points are deleted in the Trimble Survey Controller
software, the original class is given the prefix Deleted. Deleted
class points are not displayed in lists, used in calculations, or
found by database searches.

Note — Measured points have a search class of normal or lower.

For more information, see Appendix B, Database Search Rules.
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Introduction

In area-time survey, you can stake out points, lines, arcs and digital
terrain models (DTMs). Postprocessed survey techniques are not used
for stakeout.

To stake out aroad, see Chapter 6, Roading.

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

General Procedure

308

When you stake out a point, set up the base receiver as usual and use
the rover receiver to locate and stake out points.

Note — To stake out Grid coordinates, define a projection and datum
transformation. Trimble strongly recommends that you perform a full
site calibration before staking out any points.

To stake out a point:

1. Changethe stakeout settingsif necessary. For moreinformation,
see page 209.

2. Definethe point/line/arc/DTM. To do this, use one of the
following methods:

—  Keyindata

— Transfer afilefrom aPC.

—  Cadlculate coordinates using one of the Cogo functions.
3. Useone of the following methods to select a point:

—  From the map, select the feature to be staked out—points,
lines, or arcs.
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—  From the main menu, choose Survey / Stakeout. Then
select the feature to be staked out.

Initialize the survey.

Navigate to the point.

Stake out the point.

Measure the as-staked point (this step is optiona).
Repest steps 5 and 6 until all points are staked out.

© o N o 0 &~

End the survey.

Fine and Coarse Modes

Choose either the fine or coarse mode when navigating to a point. Use
the [Fne ] OF softkeys in the Stakeout graphical display to change
from one to the other:

* The softkey appears when the Trimble Survey Controller
softwareisin coarse mode. Tap it to go into fine mode.

The display updates at arate of one position per second, and the
precision of the position is higher.

* The softkey appears when the Trimble Survey Controller
softwareisin fine mode. Tap it to go into coarse mode.

The display updates at a rate of five positions per second, and
the precision of the position is lower.

Note — When you tap the graphical display screen zoomsin and
magnifies the display by the zoom factor specified in the survey style.

Use the coarse mode until close to the point, then switch to fine mode.
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Using the Graphical Display to Navigate

When staking out a point, line, arc, or road, use either the text on the
right of the screen or the graphical display on theleft to navigate to the
point. This section describes how to use the graphical display.

The following screens show typical graphical displays. Each shows
the compass arrow, but the text display configuration differs.

* Intheleft screen, the Display grid deltas check box in the
Stakeout Options screen is not sel ected.

* Intheright screen, the Display grid deltas check box is

selected.
Stake out point 2| =] x| Stake out point
Paint: 2 |zimuth (orid) | = 1002 Paoint; 2 50 Marth
83°39703" | == 100% 109.351m | =5
H Dist (grrich) & 6 Go East
988.850m ik 982.783m | 7
N [+ Digt @ [\ Dist
g Fill 0.458m| T1.650 Fill 0.446m
» Elevation Map Elevation
B 29.542m 29.554m
enu
m Tt Favorites ﬁ 02000000 Favoiites
| S Switch to | Sim Switch to
RTK:Fixed H:0.166m V:0.324m 5Hz RTK:Fixed H:0.131m ¥:0.255m 5Hz
Esc ~ 5 Measure Esc : 5 Measure
¥ Fine | Optians | IR | b Fine | Options |

To navigate using the graphical display:

1. Start moving towards the point, holding the data collector in
front of you and using the arrow as aguide. Asyou wak
forward, the arrow indicates the direction of the point to be
staked out, and the top of the screen.

Note — The direction arrow only works correctly when you are
moving. Always move forward towards the point.
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2.

About 10 feet (3 meters) from the point, the arrow disappears
and the point is shown as a bull’s-eye symbol. Your current
position appears as a cross, as shown in the following screen:

A 5C - Stake out paint 2| =] x|
Point: 5002 [Go Horth o= ({107
0.724m [ (1013

6

0.717m it

@ I/ Dist @

{jooz Fill 0.007 m| _T1.650
[Elewvation Map

29.550m

(50 East

Menu

m Favorites
| 180Em Switch to

RTK:Fixed H:0.419m V:0.601m 5Hz
Measure

Ese } Fine | Dptionsl — |

When the screen display changes from an arrow to a bull’s-eye
and a cross, the orientation of the display isfixed.

When you get closer to the point, tap to gointo fine mode.
The display zoomsin and updates at arate of one position per
second. For more information, see Fine and Coarse Modes,
page 309.

Move towards the point until the cross coversthe bull’s-eyein
the graphical display. Check the precisions and mark the point.

If you are not sure how to use the graphical display, use the text side of
the display to locate the point.

Points

To stake out a point:

1.

From the map, select the point(s) to be staked out. Tap Stakeout]

If you have selected more than one point from the map for
staking out, the Stake out points screen appears. Go to the next
step. If you have selected one point from the map, go to step 4.

The Sake out points screen lists al points selected for stakeout.
To add more pointsto the list, do one of the following:

Trimble Survey Controller User Guide 311



17

GPS Stakeout

312

Tap and select the required points from the map. Tap
[Ese ] to return to the Stake out points screen.

Tap to select pointsin the Trimble Survey Controller
software database or in acomma delimited (.csv, or
Comma Separated Values) file. Choose the method by
which points are to be selected.

Use the Select from list option to select from alist of all
points in the Trimble Survey Controller database. Use the
Select from file option to select pointsin acomma
delimited file.

Note — If two points have the same name, only the point with the
higher class—or thefirst point in a .csv file—is displayed.

3. Tosdectapoint for stakeout, highlight the point from the Stake
out points screen and tap [Sent] The Sake out point screen
appears.

4. Inthe Stake field, select one of the following methods for
staking out the point:

To the point — stake out the point with directions from your
current position.

From fixed point — stake out the point with cross-track
information and directions from another point. Enter a
point name in the From point field. Select from alist, key
in, or measure this value.

From start position — stake out the point with cross-track
information and directions from the current position when
you start to navigate.

From last point staked — stake out the point with cross-
track information and directions from the last point that
was staked out and measured. The staked point is used, not
the design point.

To stake out from the current position, access the From
point field and tap W],
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Note — The cross-track function creates a line between the point
to be staked out and one of the following: a fixed point, the start
position, or thelast point staked. The Trimble Survey Controller
software displays this line, and an extra field in the graphical
stakeout screen gives the offset to the line. The extra field is Go
left or Go right.

Enter avalue in the Antenna height field and make sure the
setting in the Measured to field is set appropriately.

Tap St The stakeout graphical display screen appears.
Navigate to the point, as follows:

a. Usethegraphical display or the text display to navigate to
the point. For more information, see Using the Graphical
Display to Navigate, page 310.

b. Closer to the point, tap to go into Fine mode.

c. Inthegraphical display, when the cross coversthe bull’s-
eye, check the precisions and mark the point.

d. Do one of the following:

To record the as-staked point, tap Measwe The Trimble
Survey Controller software measures the point.

If you do not want to record the as-staked point, tap [ Esc ]
to return to the list and stake out more points.
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Lines

314

To stake out aline:

1.

From the map, select the line to be staked out. Tap [Stakewt] The
Stake out line screen appears.

The selected lineis displayed in the Line name field. To select
another linein the Line name field, use one of the following
methods:

— Tap = todisplay alist of lines selected from the map. Tap
therequired line to select it. If necessary, reselect theline
from the map.

— Tapl st 1todisplay alist of lines stored in the Trimble
Survey Controller software database. Tap the required line
to select it.

- Tap and define the line to be staked out.
Enter avalue in the Antenna height field.

Choose an method in the Stake field. For more information, see
Choosing a Method (Lines), page 316. Enter the required
information in the fields that appear.

Tap St The stakeout graphical display screen appears,
displaying a compass arrow and some text. The valuesin the
following fields are appropriate to the stakeout method used:

—  Azimuth —the azimuth to the line or station on the line.

—  Go South/North —the horizontal distance, in the
north/south direction, to the line or station on theline

—  Go East/West — the horizontal distance, in the east/west
direction, to the line or station on theline

— H. Dist —the horizontal distance between the present
position and the point on the line to be staked out

— V. Dist (cut/fill) — the vertical distance between the present
position and the point on the line to be staked out
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Sationing — the station/chainage of the present position

A Sation —the difference in the stationing between the
present position and the station to be staked out. A positive
value means that the station is towards the beginning of the
line. A negative value means that the station is towards the
end of theline.

Offset (left/right) — the offset of the present positionin
relation to theline. A positive value is an offset to the right
and a negative offset is an offset to the | eft.

Grade to line—the grade of the slope between the present
position and the closest point on the line

Navigate to the point, as follows:

a

Use the graphical display or the text display to navigate to
the point. For more information, see Using the Graphical
Display to Navigate, page 310.

Closer to the point, tap to go into fine mode.

In the graphical display, when the cross coversthe
bull’s-eye, check the precisions and mark the point.

Tap to record the as-staked point. The Trimble
Survey Controller software measures the point.

Tap & ] to return to the Stake out line screen, and tap
or to select the next station on the line. Stake
out the point as described above.
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Choosing a Method (Lines)

The following sections describe each method of staking out lines.

To the line

To use this method:

1. Sedlect Sake/ Totheline

2. Asshown in the following diagram, stake out points on aline,
starting at the closest point (1) from your current position (2). If
your current position is beyond the end of the line, the Trimble
Survey Controller software directs you to the closest point along

the extension of theline.

Figure 17.1 shows the screen that appears and a graphical

representation of this method.

Stake out line 2| = x|
Line name: Code: [ IDD:A
[Lineooo2 I Cimez
. & 8
Stake: i
B
Antenna height (Uncor): ?1 650
Map
Measured to: m
Bottom of antenna mount]»| el
Favorites
Switch to
RTK:Fixed H:0.006m V:0.012m RM5:8
Esc . Start
Options | PR |

Figure 17.1  To the line
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Station on the line
To use this method:
1. Select Sake/ Sation ontheline.

2. Asshowninthe following diagram, stake out stations (1) on a
line with a defined station increment (2).

Figure 17.2 shows the screen that appears and a graphical

representation of this method.
ke out line 2| = x|
Line name: Code: (o 100
Lineoo0Z IS itz
. & 6|
Stake: it
Station on the line v @ N 1
Artenna height (Uncar): ?1 _E50 I
Map 2

Measured to;
Bottom of ant mountﬂ L] /\
Station: Favorites
0+010.000m Switch to

RTK:Fixed H:0.006m V:0.012m RM5:§
Esc . Start

Sta- | Sta+ | Options | E— |

Figure 17.2  Station on the line
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Station/offset from line
To use this method:
1. Select Sake/ Sation/Offset from line.

2. Asshown inthefollowing diagram, stake out points (1) that are
perpendicular to stations (3) on a defined line (2) and offset to
the right or left by a set distance (4).

Figure 17.3 shows the screen that appears and a graphical

representation of this method.
take out line 2| =] x|
Line name: Code: - | = 100
? =
Stake: @ 5
[Station/offset from line|~ ]
Artenna height (Lncor) 1650
Map
Measured ta:
Bottom of ant mount] | iz
Station: H.0ifset (right): Favorites
E.I]l]l]m J Switch to
RTK:Fixed H:0.006m V:0.012m RM5:§
Esc 5 Start
Sta- | Sta+ | Optians | PR |

Figure 17.3  Station/offset from line
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Slope from line
To use this method:
1. Select Sake/ Sopefromline.

2. Asshowninthe following diagram, stake out a surface (2) at
defined grades (3) from the defined line (cross-section = 1).
Different slopes can be defined on the left and the right of the
line. At any point offset from the line, the valuefor cut (4) or fill
(5) isdisplayed.

Figure 17.4 shows the screen that appears and a graphical
representation of this method.

3 Ci5 9 ﬂ X
Line name: Code: - | = 100
? T
Stake: @ 5
Slope from line A @
Antenna height (Uncor): ?1 650
1 e
Measured ta:
Bottom of antenna mount] v | L]
Slope lett: Favorites
v [ suiee
RTK:Fixed H:0.010m V:0.014m RMS:16
Esc . Start
Options PR |

Figure 17.4  Slope from line

The left side of theline is the side on your left as you look along the
line in the direction of increasing stationing.

Use the Sope l€ft field and the Sope right field to define the type of
grade in one of the following ways.

*  horizontal and vertical distance
e grade and slope distance
» gradeand horizonta distance

You can also enter avalue in the Grade field (thisis optional).
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Arcs

Note — The Trimble Survey Controller software supports the design
and stakeout of circular arcs only. Use the road stakeout function to
stake out other arc types.

To stake out an arc:

1.

From the map, select the arc to be staked out. Tap [Staewt) The
Stake out arc screen appears.

The selected arc is displayed in the Arc name field. To select
another arc in the Arc name field, use one of the following
methods:

— Tap m todisplay alist of arcs selected from the map. Tap
therequired arc to select it. If necessary, reselect the arc
from the map.

— Tap[mtJtodisplay alist of arc stored in the Trimble
Survey Controller software database. Tap the required arc
to select it.

- Tap and define the arc to be staked out.
Enter avalue in the Antenna height field.

Choose an option in the Stake field. For more information, see
Choosing a Method (Arcs), page 322. Enter the required
information in the fields that appear.

Tap St The stakeout graphical display screen appears,
displaying a compass arrow and some text. The valuesin the
following fields are appropriate to the stakeout method used:

—  Azimuth

—  Go South/North —the horizontal distance, in the
north/south direction, to the arc or station on the arc

—  Go East/West — the horizontal distance, in the east/west
direction, to the arc or station on the arc
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H. Dist —the horizontal distance between the present
position and the point on the arc to be staked out

V. Dist (cut/fill) — the vertical distance between the present
position and the point on the arc to be staked out

Sationing—the station/chainage of the present position

A Sation —the difference in stationing between the present
position and the station to be staked out. A positive value
means that the station is towards the beginning of the arc.
A negative value means that the station is towards the end
of thearc.

Offset (Ieft/right) — the offset of the present position in
relation to the line. A positive value is an offset to the right
and a negative offset is an offset to the | eft.

Grade to arc — the grade of the slope between the present
position and the closest point on the arc

Navigate to the point, as follows:

a

Use the graphical display, or the text display, to navigate to
the point. For more information, see Using the Graphical
Display to Navigate, page 310.

Closer to the point, tap to go into fine mode.

In the graphical display, when the cross covers the
bull’s-eye, check the precisions and mark the point.

To record the as-staked point, tap Measwe The Trimble
Survey Controller software measures the point.

Tap & ] to return to the Stake out arc screen. Then tap
or to select the next station on the arc.
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Choosing a Method (Arcs)

The following sections describe each method for staking out arcs.

To the arc
To use this method:
1. Sedlect Sake/ Tothearc.

2. Asshown in the following diagram, stake out points on aarc,
starting at the closest point (1) to your current position (2). If
your current position is beyond the end of the arc, the Trimble
Survey Controller software directs you to the closest point along
the extension of the arc.

Figure 17.5 shows the screen that appears and a graphical
representation of this method.

5C-5 2| = x|
Arc name; Code: [ IDD:A
Prc00 1A g'ﬂg‘
Stake: i 2
B .
Antening height (Uncor) Y1550 .
Map
Measured to: m 1
Bottom of antenna mount]»| el
Favorites
Switch to
RTHK:Fixed H:0.017m V:0.024m RMS:26
Esc . Start
Options PR |

Figure 17.5 To the arc
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Station on the arc
To use this method:

1. Select Sake/ Sation onthearc.

2. Asshown inthe following diagram, stake out stations (1) on an
arc with a defined station increment (2).

Figure 17.6 shows the screen that appears and a graphical

representation of this method.
Stake out arc ? ﬂl
Atc name: Code: [ |0
PENg | ? itz
Stake: @ ,s,
[Station on the arc__ [ B &
Artenna height (Uncar): ?1 _E50
Map
Measured to;
Bottom of ant mountﬂ L]
Station: Favorites 2 [ — 1
Switch to —
RTK:Fixed H:0.006m V:0.012m RM5:§
Esc . Start
Sta- | Sta+ | Options | E— |

Figure 17.6  Station on the arc
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Station/offset from arc
To use this method:
1. Select Sake/ Sation/Offset from arc.

2. Asshowninthe following diagram, stake out points (1)
perpendicular to stations (3) on the defined arc (2) and offset to
theright or left by a certain distance (4).

Figure 17.7 shows the screen that appears and a graphical

representation of this method.
3 stake out arc X
Arc name: Cade: - IE)IDD:A
[Arc0001 2 2
. & 8
Stake: i
Station/offset from arc i @
Antenna height (Uncor): ?1 650
Map

Measured to:
Bottorn of ant mount] v| HET s L
Station: H.Offset (right) Favorkes 1 / :
[0+010.000m | [2.000m | || suitehto ;

RTK:Fixed H:0.006m V:0.012m RMS:8 \

Ese Sta- | Sta+ | Options | ‘_ISla[t o

Figure 17.7  Station/offset from arc
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Slope from arc
To use this method:
1. Select Stake/ Sope fromarc.

2. Asshowninthe following diagram, stake out points at any
position on a surface made up of sloping lines (2), at defined
grades (3), perpendicular to the defined arc
(cross-section = (1)). Different slopes can be defined on the left
and the right of the arc. At any point offset from the arc the
valuefor cut (4) or fill (5) isdisplayed.

Figure 17.8 shows the screen that appears and a graphical
representation of this method.

3 SC - Stake out arc 9 ﬂl
Arc name; Code: - IE)IDD:A
Arc0001 2 s
: ¢ 6
Stake: w
Slope from arc A @
Artenna height (Uncar): ?1 _E50
A e
Measured ta: "
Bottom of ant mountﬂ e
Slope lett: Favorites
Grade and horz. dist| » || Switch ta
RTH:Fixed H:0.020m V:0.029m RMS:31
Esc . Start
Optians I |

Figure 17.8  Slope from arc

The left side of the arc ison your left as you look along the arc in the
direction of increasing stationing.

Use the Sope l€eft field and the Sope right field to define the type of
grade in one of the following ways:

*  horizontal and vertical distance
» grade and slope distance
» grade and horizonta distance

You can aso enter avalue in the Grade field (thisis optional).
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Intersect point of arc
To use this method:
1. Select Sake/ Intersect point of arc.

2. Asshowninthe following diagram, stake out the intersection
point (1) of adefined arc (2).

Figure 17.9 shows the screen that appears and a graphical

representation of this method.
2| =| X
Cade: [ {00
Archnot 2 s
. & 8
Stake: 9
Intersect point of arc |\ m
Antenna height (Uncor): ?1 650
Map
Measured to;
Bottom of ant mountﬂ o)
Favorites
Switch to
RTK:Fixed H:0.006m V:0.012m RM5:§
Esc . Start
Options | E— |

Figure 17.9 Intersect point of arc
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Center point of arc
To use this method:
1. Select Sake/ Center point of arc.

2. Asshowninthe following diagram, stake out the center point
(1) of adefined arc (2).

Figure 17.10 shows the screen that appears and a graphical
representation of this method.

7| = x|
Code: [ (103
Archnot 2 s
. & 8
Stake: 9
Center pointof arc |\ @
Antenna height (Uncar): ?1 650
Map
Measured to; "
Bottom of ant mountﬂ el
Favorites
Switch to
RTK:Fixed H:0.006m V:0.012m RM5:§
Esc . Start
Options | E— |

Figure 17.10 Center point of arc
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Digital Terrain Models
To stake out adigital terrain model (DTM):

328

1.

o > w0 DN

From the main menu, select Survey. Choose a real-time survey
style, then select Sakeout / DTMs. The Stake out DTM screen

appears.
Inthe DTM field, select the model to be staked out.
If necessary, enter avalue in the Vertical offset field.
Enter avalue in the Antenna height field.

Tap St The stakeout graphical display screen appears,
displaying the coordinates of the current position and the
vertical distance above (cut) or below (fill) the DTM.

Tap for the Trimble Survey Controller software to
measure the point.

Tap (& ] to return to the Stake out DTM screen.
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Introduction

This chapter shows you how to create and configure a conventional
survey style.

When you use the Trimble Survey Controller software for a
conventional survey, choose a conventional survey stylethat is specific
to the type of instrument used, and your measurement preferences.

Conventional Survey Styles

330

Use asurvey style to change the configuration of the Trimble Survey
Controller software quickly and easily for different types of survey.
Each survey style contains a set of information specific to your
equipment and preferences. The information is stored as a pattern or
template that you can call up and re-use when necessary. To survey
using the Trimble Survey Controller software and a conventional
instrument, select a conventional survey style.

A conventional survey style definesthe parameters for configuring and
communicating with your instruments and for measuring and storing
points.

The Trimble Survey Controller software provides default
conventional, robotic, and servo survey styles for use with Trimble
conventiona instruments. To use any other type of instrument, modify
these survey styles or create a new conventiona survey style.
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Creating and Editing a Conventional Survey Style
To create a conventional survey style:

1. From the main menu, choose Configuration/ Survey styles. The
urvey Styles screen appears. Tap [Tew ],

2. Enter anameinthe Syle name field.

3. Inthe Styletype field, select Conventional. Tap to accept
the screen. A screen with options relevant to the chosen style

type appears.

4. Select each item in turn and specify your equipment and
preferences in the screens that appear. For information about
each menu item, see the following sections.

To edit a conventiona survey style:

1.  From the main menu, select Configuration / Survey Styles. The
list of survey styles appears.

2. Highlight the name of the survey style to be edited and tap

3. Change each option as required. For information about each
menu item, see the following sections.

For more information on configuring a conventional survey style and
your conventional instrument, see Appendix C, Conventional
Instrument Settings.

Select Instrument to specify the type of instrument used and its
communication parameters.

Instrument Type

The Trimble Survey Controller software interfaces with different
brands of conventional instrument. Access the Manufacturer and
Model (optional) fieldsto display alist of these names and then select
the instrument you are using. The default communications parameters
for the instrument appear. Change them if necessary. Thereisaso a
manual entry mode that lets you key in observations.

Trimble Survey Controller User Guide 331



18

Conventional Instrument Survey Styles

332

Communication Settings

Use the Baud rate field to configure the Trimble Survey Controller
baud rate to match that of the conventional instrument.

Use the Parity field to configure the Trimble Survey Controller parity
to match that of the conventional instrument.

When you change the instrument type, the baud rate and parity
settings automatically change to the default settings for the selected
instrument.

HA VA status rate

Use the HA VA status rate field to set how often the Trimble Survey
Controller software updates the horizontal and vertical angle display
in the status line with information from the conventional instrument.

Note — Some instruments beep when communicating with the Trimble
Survey Controller software. You can turn off the beep in the instrument
or set the HA VA status rate to Never.

EDM Precision

The EDM precision field appearsif the instrument type specified has
more than one measuring mode that can be set by the Trimble Survey
Controller software. Use it to specify how the EDM measures
distances. The options vary according to the option that you selected
in the Type field. Select the Instr. default option to always use the
Setting on the instrument.

Set backsight

The Set backsight field appears if you can set the horizontal circle
reading on the instrument when the backsight is observed. The options
are No, Zero, and Azimuth. If you select the Azimuth option, when you
observe the backsight the horizontal circle reading is set to the
computed azimuth between the instrument point and the backsight
point.
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Stakeout auto turn

When the instrument type is a servo or robotic instrument, the
Stakeout auto turn check box and the Servo options field appears.
Select the check box if you want the Trimble Survey Controller
software to operate the servos automatically during stakeout when you
are measuring aknown (coordinated) point.

Use the Servo options field specify which servos are used—choose
from HA only, or HA & VA.

Instrument precisions

Use the Instrument precision fields to record the precisions of the
instrument. Do one of the following:

* Leavethemasnull.
*  Enter the manufacturer’s values.
»  Enter your own values based on your observing techniques.

If you enter values, they are used by the Trimble Geomatics Office
software to compute the standard error statistics for an observation. If
you leave the fields as null, the Trimble Geomatics Office default
values are used to compute the standard error statistics.

Target
Select Target to enter information about the target in use.

Use the Prism constant field to specify the distance offset for each
prism. When the prism constant is to be subtracted from measured
distances, enter a negative value.

For some instruments, the Trimble Survey Controller software checks
to seeif aprism constant has been applied by the instrument and the
Trimble Survey Controller software. When you select Station setup,
messages are displayed in the status line showing what has or has not
been checked.
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If the Trimble Survey Controller software cannot check the setting on
the conventional instrument, do one of the following:

» If thereisaprism constant set on the instrument, make sure that
the prism constant in the Trimble Survey Controller softwareis
set to 0.000.

» If thereisaprism constant set in the Trimble Survey Controller
software, make sure that the prism constant in the instrument is
set to 0.000.

Use the Height field to specify atarget height. Thisis the distance
from the point you are measuring to the center of the target.

Laser Rangefinder

Select Laser Rangefinder to set the parameters for using a laser
rangefinder with a conventional instrument. For more information
about configuring a laser, see Chapter 23, Laser Observations.
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Topo point

Select Topo point to set the parameters for observing topographic

points.

Use the Measure display field to define how the observations are
displayed on the TSCe data collector. See Table 18.1.

Table 18.1  Measure display options
Option Corrections applied Description
HA VA SD None Observation as seen on the
(raw) conventional instrument display
HA VA SD Prism constant Raw observation corrected for prism
constant
HA HD VD Prism constant HA and HD from Station ground point to
Pressure and temperature Target ground point and the height
Instrument height and Target height  difference (VD) between these points
Curvature and refraction
Az VA SD Prism constant Raw observation corrected for prism
Pressure and temperature constant, orientation, and atmospheric
Orientation effects.
Curvature and refraction
Az HD VD Prism constant Same as HA HD VD but with backsight
Pressure and temperature orientation applied to the HA
Orientation
Instrument height and Target height
Curvature and refraction
A Grid Prism constant Trigonomical calculation of the A NEE

Pressure and temperature
Orientation

Instrument height and Target height
Curvature and refraction

Polar to rectangular

relative to the instrument

The same information as
AZ HD VD but presented as rectangular
coordinates
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Table 18.1

Measure display options (Continued)

Option

Corrections applied Description

Grid

Prism constant Reduced grid coordinates
Pressure and temperature

Orientation

Instrument height and Target height

Curvature and refraction

Polar to rectangular conversion

Full coordinate transformation

Use the Auto point step size field to set the increment size for
automatic point numbering. The default is 1, but you can use larger
step sizes and negative steps.

Select the View before storage check box to view observations before
they are stored.

Rounds

Select Round to specify the settings for measuring multiple sets
(rounds) of observations.

Use the Number of rounds field to specify the number of rounds of
observations that the Trimble Survey Controller software prompts for.

Use the Observation order field to specify the order in which the
Trimble Survey Controller software prompts for observations in the
rounds survey.

Select Measure distance on face 2 to measure the distances on face 2
observations.
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Corrections

A

Select Corrections to set the corrections associated with conventional
observations.

Warning — Check the conventional instrument to make sure that
corrections are not being applied by both the instrument and the Trimble
Survey Controller software.

Use the PPM field to specify a parts per million correction. This
correction applies a scale factor to the electronic distance
measurement based on environmental conditions. Manually key in the
PPM correction, or enter the pressure and temperature of the
surrounding environment and let the Trimble Survey Controller
software compute it.

Use the Curvature and refraction field to specify the index of
refraction value. Thisis used to compute the curvature and refraction
correction that is applied to vertical angle observations.

See Table 18.2.

Table 18.2  Curvature and refraction options

Option Description

0.142 for use during the day
0.2 for use at night

None no correction applied

For some instruments, the Trimble Survey Controller software
automatically checks to seeif various corrections (PPM, prism
constant, and curvature and refraction) are being applied correctly. If it
finds that the corrections are being applied twice, a warning message

appears.
Note — If you intend to perform a network adjustment in the Trimble
Geomatics Office software using data from a conventional survey,

make sure that you enter a pressure, temperature and, curvature and
refraction correction.
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Stakeout
To configure the as-staked point details:

1. Select the View before storage check box. Thisletsyou view the
difference between adesign point and the measured as-staked
point before storing the point.

2. Enter avaluein the Horizontal tolerance field. The Trimble
Survey Controller software displays the deltasif thistolerance
is exceeded. The default is 0.000 (deltas always displayed).

3. Specify the name of the as-staked point to be the next auto point
name or a point name that is equivalent to its design name.

4. Specify the code of the as-staked point to be the design point
name or the design point code.

5. Todisplay the as-staked deltas as grid (Northing, Easting,
Elevation) values, select the Display grid deltas check box.

The stakeout graphical display screen displays directions using the
conventiona instrument as a reference point.

To configure the display:
1. Choose asetting in the Deltasfield. The options are:

— Angle and distance — navigate to a point using angle and
distance

— Distances— navigate to a point using distances only

For acomparison of these options, see the stakeout screens
shown on page 382.

2. Usethe Distance tolerance field to specify the allowable error
in distance. If the target is within this distance from the point,
the graphical stakeout display indicates that the distance(s) is
correct.

3.  Usethe Angletolerance field to specify the allowable error in
angle. If the conventional instrument is turned away from the
point by less than this angle, the graphical stakeout display
indicates that the angle is correct.
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4. If youdefineaDTM and select the Display cut/fill to DTM
check box, the graphical display screen displays cut or fill
relative to that DTM. Use the DTM field to specify the name of
the DTM to be used.

Duplicate point actions

In a conventional survey, you can set the tolerances for a duplicate
point warning. If you are measuring a point using the Angles and
distance, H. Angle offset or Single dist. offset method, you can specify
the maximum horizontal and vertical distance that the new point can
be from the existing point. Do one of the following:

«  |If you are measuring a point using the Angles only or H. angle
only method, you can specify the maximum horizontal and
vertical angle that the new observation can be from the existing
observation.

*  If you are measuring a coordinated point, the Trimble Survey
Controller software will compare the observed angle with the
computed angle between the instrument point and the observed
point.

* If you are measuring apoint that is not coordinated, the Trimble
Survey Controller software will compare face 1 observations
with the first face 1 observation.

When you try to store a new point, and the duplicate point is outside
the tolerance you set, a duplicate point warning appears.

For more information, see Duplicate Point Actions, page 212.

Note — In a conventional survey, when you enter a point name that
already exists, the message Point already exists does not appear. Thisis
because you may want to regularly measure points on both faces.
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When you use a conventional instrument to measure points on two
faces, the Trimble Survey Controller software behaves according to
the settings in the Duplicate point actions screen. For example:

If you make aface 1 observation to a point and then store aface 2
observation to the same point (with the same point name), the Trimble
Survey Controller software performs a duplicate observation tolerance
check between the two observations, based on the F1/F2 observation
tolerance settings:

» If theface 1 and face 2 observations are within tolerance, they
are averaged. A matched pair record is stored immediately after
the face 2 observation. Furthermore, amean turned angle record
is stored after the matched pair. For more information about
matched pairs and mean turned angles see, Measuring aPoint in
Two Faces, page 364.

» If theface 1 and face 2 observations are out of tolerance, the
Observation: Out of tolerance screen appears. The options are;

—  Discard — discard the observation without storing.

— Rename-renameto a different point name.

—  Storeas check — store with a classification of Check.

—  Store another — store the observation and the matched pair.

—  Storeand reorient — (This option only appears if you are
observing a backsight point.) Store another observation
that will provide a new orientation for subsequent points
measured in the current station setup. Previous
observations are not changed. Use thisif you are doing
multiple rounds of observations.

Note — If the target height changed between the face 1 and
face 2 observations, the Trimble Survey Controller software
reduces the face 1 and face 2 observationsto HA HD VD, and
produces a matched pair that is the mean HA HD VD.
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When you make the next observation to the same point, the Trimble
Survey Controller software performs a duplicate point tolerance check
using the best point in the database and the point just measured:

. If it is within tolerance, the new observation is stored.

e Ifitisout of tolerance, the Duplicate point: Out of tolerance
screen appears.

For more information, see, Duplicate point: Out of tolerance
screen, page 212.

Traverse options

Use these options to specify how atraverse calculation is adjusted.

See Table 18.3.
Table 18.3  Traverse adjustment options
Field Option What it does
Adjustment Compass Adjusts the traverse by distributing the errors in proportion
method to the distance between traverse points
Transit Adjusts the traverse by distributing the errors in proportion

to the northing and easting ordinates of the traverse points

Error distribution

Angular Proportional to  Distributes the angular error among the angles in the
distance traverse based on the sum of the inverses of the distances
between traverse points
Equal Distributes the angular error evenly among the angles in the
proportions traverse
None Does not distribute the angular error
. Proportional to  Distributes the elevation error in proportion to the distance
Elevation . .
distance between traverse points
Equal Distributes the elevation error evenly among the traverse
proportions points
None Does not distribute the elevation error
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Note — The Compass option is the same as the Bowditch method of
adjustment.

For information about calculating and adjusting a traverse, see
Traverses, page 177.
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Introduction

This chapter describes how to start a survey with a conventional
instrument. It shows you how to:

e set up the equipment
e perform astation setup

Connecting to a Conventional Instrument

This section shows you how to assemble the equipment to do a survey
with a conventional instrument.

To assemble the equipment:

1. Turn on the TSCe data collector.
From the main menu, select Survey.
Select the appropriate survey style.

Connect the TSCe data collector to the instrument.

o~ DN

Turn on the conventional instrument.
6. Perform a Station Setup. For more information, see, page 345.

Before starting a survey, find the settings for each model of instrument
and make sure that they are compatible with the Trimble Survey
Controller software. For more information, see Appendix C,
Conventional Instrument Settings. Alternatively, contact your loca
Trimble dealer.

If you are operating a robotic instrument remotely, make sure the
TSCe data collector is connected to the remote end (target) and that
the instrument is configured for remote operation.
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Station Setup

Before you start work in the field, make sure that the conventional
instrument is correctly configured in the survey stylethat you intend to
use, and that the correct job is open.

If you intend to combine GPS observations and conventional
measurements in the same job, make sure that you define an
appropriate coordinate system for the job. For more information, see
Choosing a Coordinate System for a Conventional Survey, page 39.

Then set up the instrument on atripod over a point and connect it to
the TSCe data collector, as described in Connecting to a Conventional
Instrument, page 344.

Before measuring points, rounds of observations, or staking out,
perform a station setup on the TSCe data collector.

To perform a station setup:

1. From the main menu, select Survey. Choose the required survey
style from the list and tap [Enter .

2. Select Sation setup.

For some instruments, the Trimble Survey Controller software
automatically checks to seeif various corrections (PPM, prism
constant, and curvature and refraction) are being applied
correctly. When you select Sation setup, messages showing
what has or has not been checked are displayed in the status
line. If the Trimble Survey Controller software finds that the
corrections are being applied twice, a warning message appears.

3. Follow theinstructionsin one of the following sections,
depending on the information available. This could be:

—  known coordinates for both the instrument point and the
backsight point

—  known coordinates for the instrument point, unknown
coordinates for the backsight point
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— unknown instrument point coordinates, several known
points surrounding the instrument point (resection)

— unknown instrument point coordinates (to be provided
later), no known points to use as a backsight

Note— If you are using a coordinate system and zone fromthe Trimble
Survey Controller software library, make sure that you use valid
coordinates for that zone.

Known Coordinates for Both the Instrument Point and the
Backsight Point

If the instrument point and the backsight point are already stored in the
Trimble Survey Controller database:

1. Inthelnstrument point name field, enter the station point name.
2. Enter avaluein the Instrument height field.

Note — For a 2D or planimetric survey, leave the Instrument
height field set to null (?). No elevations are calculated. A
project height must be defined before the Trimble Survey
Controller can coordinate 2D observations.

3. Enter avaluein the Backsight point name field.

The Trimble Survey Controller software cal cul ates the azimuth
and insertsit in the Azimuth field, changing the field nameto
Azimuth (Computed).

4. Inthe Backsight height field, enter the height of the backsight
target.

5. Choose an option in the Method field. The options are:

— Angles and distance — measure horizontal and vertical
angles and slope distance

— Angles only — measure horizontal and vertical angles
— H. Angle only — measure horizontal angle only
6. Sight the center of the backsight target and tap [Measure]
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The horizontal and vertical distance deltas are the differences
between the cal culated position and the observed position of the
backsight, as shown in the following screen:

8 5C - Station setup ?| = %
Instrument point name:  Instrumet height: || = 1007
[Nail A |  [1.680m | [0
Backsight point name: Backsight height:
[TRS |  [1.620m \ 1.680
Azimuth (Computed) @1 620
270°00000" Map
Methad "
Angles and distance el
& HDist: A W Dist: Favorites
0.00Z2m 0.060m J i
Esc Store

Options | E— |

Tap to accept the station setup. Station setup is complete.

Known Coordinates for the Instrument Point, Unknown
Coordinates for the Backsight Point

If the instrument point is already stored in the Trimble Survey
Controller database and the backsight coordinates are unknown:

1.
2.

In the Instrument point name field, enter the station point name.
Enter avalue in the Instrument height field.

Note — For a 2D or planimetric survey, leave the Instrument
height field set to null (?). No elevations are calculated.

Enter a value in the Backsight point name field. Because the
backsight point is not in the database, the Trimble Survey
Controller software asksif you want to key in the point.

Tap [Continue],

In the Backsight height field, enter the height of the backsight
target.

In the Azimuth field, enter the azimuth (bearing) from the
instrument point to the backsight point.
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The Trimble Survey Controller software uses this azimuth to
calculate acoordinate for the backsight point. The Azimuth field
name changes to Azimuth (Keyed in).

Note— If you do not know the azimuth at this stage, you can edit
the azimuth record later in Review, or you can measure the
backsight point using GPS. The coordinates of any points
measured from that station will then be computed.

Choose an option in the Method field. The options are:

— Angles and distance — measure horizontal and vertical
angles and slope distance

— Anglesonly —measure horizontal and vertical angles. With
this method, no coordinates are cal culated for the backsight
point. (No coordinates can be obtained if thereisno
distance.)

— H. Angle only - measure horizontal angle only
Sight the center of the backsight target and tap [Measwe] The

measurement information is displayed on the following screen
but no deltas are displayed because there are no known
coordinates for the backsight:

8 30 - Station setup X
Instrument point name:  Instrument height: [, {1
[Nail A | [1.680m | =2
Backsight point name: Backsight height:
[OT 1l |  [.620m \ 1.680
Azimuth (Keved in); @1 B20
=
Ietho Harizontal angle:

Angles only 294°00'00" Menu
Wertical angle: Slope distance: Favorites

92°00°00" ? Switch to

HA:294°00'00" VA:9200°00"
Esc Store

Optians | I |

Tap to accept the station setup. Station setup is complete.
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Unknown Instrument Point Coordinates, Several Known
Points Surrounding the Instrument Point (Resection)

Use aresection calculation to compute coordinates for the instrument
point by making observations to known points during the station setup
process.

Note — In a resection, only use points that can be viewed as grid
coordinates. (The resection calculation isa grid calculation.)

A resection needs a minimum of the following:
e Three sets of angles

»  Two observations with horizontal and vertical angles and slope
distances

The Trimble Survey Controller software uses aleast-squares algorithm
to compute the resection. Thisusesall of the data collected and givesa
statistically better result.

When doing aresection, make sure that the geometry of the
observations will produce a stable result. In atwo-point resection, the
result can be unreliable if the angle between the instrument point and
the two resection pointsis close to 180°. In athree-point resection, the
result can be unreliable if the three points and the instrument point lie
on acircle. For al resections, results are unreliable if the points you
are observing are close together.

Table 19.1 shows the different types of resection provided by the
Trimble Survey Controller software.

Table 19.1  Values computed by resection

Known coordinate values for Values computed by resection
instrument point

Northing, Easting, Elevation Northing, Easting, Elevation
Northing, Easting Elevation

Elevation Northing, Easting

None Northing, Easting, Elevation
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To do aresection:
1. Inthelnstrument point name field, enter the station point name.

The Trimble Survey Controller software warns that the point is
not in the database, and the [Keyin |, [Resect | gnd [Continue] Softkey's
appear. Tap [Resect |, The following screen appears.

2| =| x|
Instrument point name:  Cade: = {110
2 = {01015
[2000) [ | =
Instrument height: Calculate: 5
1.680m H,v )
@1.820
Map
Menu
Favorites
Switch to
HA0D0"27" VA:266“19*18"
Esc Enter
|

2. Inthelnstrument height field, do one of the following:
—  For a2D resection, leave the field value as null (?).
— For a3D resection, enter avaue.

If you entered avauein thisfield in the Station Setup
screen, the Trimble Survey Controller software
automatically transfers that value to this screen.

Note — Once the resection is started you cannot enter a different
instrument height.
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The Calculate field indicates what values will be calculated by
resection. Tap [Ee | The following screen appears:

& SC - Resection observations Pd
Paint name; Code: [ IDD:A
oI 1 | [BS | ==
Iethod
Anglesonly |~ o8
Target height: @1 820
Map
henu
Favorites
Switch to
HAD00"27 VA:266*1919"
Esc . Measure
Options | — |

For more information, see Table 19.1, page 349.

In the Point name field, enter the name of the point you are
observing to.

In the Codefield, enter afeature code (optional).
Choose an option in the Method field. The options are:
— Angles only — measure the horizontal and vertical angles.

— Angles and distance — measure the horizontal and vertical
angles and slope distance.

In the Target height field, enter the height of the target you are
observing.

Sight the center of the target and tap [Measue]
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The measurement information is displayed on the following

screen.
Paint name: Code: [ IDD:A
[orr 1 | [BS | |
el 1 680
Angles only :
Target height: @1 820
Map
Horizontal angle: Vertical angle:
206°00004" 244°32°33" =0
Slope distance: Favorites
? Switch to
HA:206°00°00" WA244732'00"
Esc Enter

Lbrary | bt |

8. If theinformation is correct, tap to accept the
observation. To discard the measurement, tap [ Esc ] then [ Yes ]

9. Repeat steps 5 through 8 for al pointsthat you are using in the
resection calculation. When thereis enough datafor the Trimble
Survey Controller software to calculate a resected position, the
softkey appears. Tap to calculate the resection. The
following screen appears:

ction results 2| =] x|
; Code: IE| [ {00
o =
Marthin: Eaztinig: 1 —
700075.000m 300075.000m :
Elevation: @1 620
50.000m Map
~Standarderrors —————————————————— Menu
Aharth: AFast: Favorites
0.000m 0.000m || Switch to
E HA:315°00'00" VA:90°00°00" g
[(
| etais | acd | il

352  Trimble Survey Controller User Guide



Starting a Conventional Survey 19

Resection results screen
Use the Resection results screen to:

e  storethe results of the resection
e add more observations
»  view specific point/observation details
The Resection results screen shows the coordinates of the instrument

point as calculated by the resection. It also shows the standard errors
for the coordinates.

Do one of the following:
«  To store the results of the resection immediately, tap [Store ],

e  Toreturn to the Resection observation screen and observe more
points, tap (A,

»  Toview details of the resection, tap [Betails |, The following screen
appears:

& 5C - Resection

Point__ | H.Resid| v.Resid|Use ||=2/00%
NalD  0.001m  0000m H,v

NalC  0.00tm  0.000m Hv ||/
Nl A 0001m__ 0.000m Wy ||g

Menu

Favorites

Switch to

HA:225°00°00" VA:90°00°00"

Add | Resuts | Delets | Erter

To return to the Resection results screen and store the resected point,
tap Besul then Store J,
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Resection details screen
Use the Resection details screen to:
» view individual point residuals
*  delete observations from the resection
»  change which observations are used to compute a solution

To return to the Resection observation screen and add more points, tap
(Add ],

To delete an observation from the resection calculation, highlight it
and tayp [ Delete |,

Warning — You cannot include an observation in a resection once the
observation is deleted.
To see what a solution would be like if you deleted a particular

observation, access the Resection point screen, as shown below. In the
Use field, select Off.

To return to the Resection results screen, tap

To change which components (horizontal /vertical) of an observation
are used in the resection calculation, highlight the point and tap [Eter ],
The following screen appears:

Paint name: Lze: [ IDD:A
Nail & m [ 0017
Ablarth AFast: 1 0
0.001m 0.001m .
AElewation: A H.Angle: @1 620
t "
0.000m 0°00°00 Map
A Angle: A 5 Dist:
0°0000" 0.001m iie
Favorites
Switch to
HA:225°00'00" VA:90°00°00"
Esc Enter
JS—|
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Resection point screen

The Resection point screen shows the residuals of the observed point.
The Use field shows which components of the observation are used in
the resection calculation. See Table 19.2.

Table 19.2  Use field options

Option Description

H Use only the horizontal values for that point in the calculation

\Y Use only the vertical values for that point in the calculation

H,V Use both the horizontal and vertical values for that point in the
calculation

Off Do not use the point in the calculation

Note — If you change the Use field, the resection recomputes when you
accept the screen.

To store the results of aresection, return to the Resection results
screen.

Unknown Instrument Point Coordinates (to be Provided
Later), No Known Points to Use as a Backsight

If the coordinates of the instrument point (the station) are not known
and will be provided later:

1. Enter avaluein the Instrument point name field. The Trimble
Survey Controller software warns that the point is not in the
database. Tap [Contime], ANy coordinates measured from this point
will have null (?) values.

2. Enter avaluein the Instrument height field.

Note — For a 2D or planimetric survey, leave the Instrument
height field set to null (?). No elevations are calculated.
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3.

8.

Enter avalue in the Backsight point name field. The backsight
point is not in the database, so the Trimble Survey Controller
software asks if you want to key in the point. Tap [Continue],

In the Backsight height field, enter the height of the backsight
target.

Thevalue in the Azimuth field is null (7).

Choose an option in the Method field. The options are:

— Angles and distance — measure horizontal and vertical
angles and slope distance

— Angles only — measure horizontal and vertical angles
— H. Angle only — measure horizontal angle only

Sight the center of the backsight target and tap [Measws The
measurement information is displayed on the following screen:

& 5C - Station setup

Instrument point name:  Instrumet height: || = 1007

[OT 1l | [1.680m | T2
Backsight point name: Backsight height:

[R9 | [1620m \ 1680

Azimuth: @1 620

o

Ietho
Angles and distance

Hotizortal sngle: Vertical angle: Favorites
225°0000" 90°0000" [ saieho

HA:225°00°00" VA:90°00°00"

henu

Store
|

Esc

Optians |

Tap to accept the station setup. Station setup is complete.

Theinstrument point and backsight point can be entered later. Key
them in or measure them using GPS. The coordinates of any points
measured from that station will then be computed.

Note—When you enter the instrument point later, make sure you delete
the original instrument point. The coordinates of any points measured
from that station will then be computed.

Alternatively, provide the coordinates later in the Trimble Geomatics
Office or Trimble Survey Office software, after transferring the job.
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Using the Last Station Setup

You can use the last completed station setup if your instrument is still
correctly setup and oriented, you are satisfied that the last station setup
is still valid, and you want to continue observing points from this
station.

To use the last station setup, tap in the station setup screen.

Ending a Conventional Survey

If asurvey isrunning, end it before editing the current survey style or
changing survey styles. You must also end the survey before accessing
job functions such as copying. For more information, see Chapter 3,
Job Operations.

To end a survey, select End survey from the Survey menu.

If you are operating a robotic instrument remotely, the instrument can
be powered down from the remote end (target) once you select End
survey.
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Introduction

This chapter describes how to measure topo and check points with a
conventional instrument. These are the only pointsyou can measurein
a conventional survey. The chapter also describes how to measure
multiple sets (rounds) of observations.

Measuring Points

This section shows you how to measure points using a conventional
instrument and the Trimble Survey Controller software.

Measure Points Screen

When station setup is complete, select Measure points from the Survey
menu. The following screen appears.

& 5C - Measure points ? ﬂl
Paint name: Code: [ IDD;A
[Topod00 | [Nail | ==
o 1 680
Angles and distance i :
Target height: @1 B20
Map
henu
Favorites
Switch to
HAI19°03'52" VA:G9°49°05"
E [
= Check | Optians | Aﬂl

To change the settings for the current survey, tap [ostens |, |t iS not
possible to change the current survey style or the system settings.

If you are using a servo or robotic instrument to measure aknown
(coordinated) point, tap or select the Stakeout auto turn check
box in the survey style to automatically turn the instrument to the
point.
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Measuring a Topo Point

To measure a topographic point using the Trimble Survey Controller
software and a conventional instrument:

1.
2.
3.

Enter avalue in the Point name field.
If necessary, enter afeature code in the Code field.

In the Method field, select a measurement method. See
Choosing a Method (Topo Points), below.

Enter avaluein the Target height field. Tap [Measure]

If you selected the View before storage check box in the survey
style, the measurement information appears on the screen. If
necessary, edit the target height and code. Then do one of the
following:

- Tap to store the point.

—  Turn the instrument to the next point and tap [Read ]. The
last point is stored and a measurement is made to the next
point.

If you did not select the View before storage check box, the
point is stored automatically and the point name increments
(based on the Auto point step size setting).

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

Choosing a Method (Topo Points)

Choose one of the following methods for measuring topo points:

Angles and distance — measure the horizontal and vertical
angles and slope distance.

Angles only — measure only the horizontal and vertical angles.

H. Angle only — measure only the horizontal angle.
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H. Angle offset — first measure the vertical angle and slope
distance then the horizontal angle to an inaccessible point.

Single dist. offset — measure horizontal and vertical angles and
slope distance to atarget, then computes a new position from
the target to a specified direction and distance.

If you measure a point by an Angles only, H. Angle only or H. Angle
offset method using arobotic instrument operated from the remote end
(target), make sure the instrument is tracking the target. If tracking is
not maintained, the current orientation of the instrument will be used
for the measured angles.

Horizontal Angle Offset

Use the H. Angle offset method when the point to be measured is
inaccessible, for example, the center of atree.

To measure a point using this method:

1.

o~ W N

In the Point name field, enter the name of the point.

In the Codefield, enter afeature code (optional).

In the Method field, select H. Angle Offset.

In the Target height field, enter the height of the target.

Place the target beside the object to be measured, sight the
target, and tap [Measur]

The Horizontal anglefield containsanull (?) value.

Turn the target to the center of the object and tap [Mezsuwe] The
Trimble Survey Controller software inserts the measured value
in the Horizontal angle field and:

— if you selected the View before storage check box in the
survey style, the measurement values are displayed. Tap
to store the point.

— if you did not select the View before storage check box, the
point is stored automatically.
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Single distance offset

Use the Sngle dist. offset method when a point is inaccessible but a
horizontal distance from the target point to the object can be
measured.

To measure a point using this method:

1.

o > DN

In the Point name field, enter the name of the point.

In the Codefield, enter afeature code (optional).

In the Method field, select Single dist. offset.

In the Target height field, enter the height of the target.

In the Distance field, enter the horizonta distance from the
target (prism) point to the object to be measured.

Inthe Direction field, enter the direction from the target (prism)
point to the object to be measured. Figure 20.1 shows how the
directions are defined.

Left O,Ut
O Target
e Resultant point
n B Instrument
Right

Figure 20.1 Direction options

If you are operating arobotic instrument remotely from the
target, the left/right directions are reversed. However, the
measurement is stored relative to the instrument position.
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7. Tap [Measue):

— If you selected the View before storage check box in the
survey style, the observation adjusted for the offset
distance appears. Tap to store the point.

— If you did not select the View before storage check box, the
point is stored automatically.

The Trimble Survey Controller software stores the adjusted
horizontal angle, vertical angle, and slope distance in the point
record, as well as an offset record with the offset measurement
details.

Measuring a Point in Two Faces

The Trimble Survey Controller software lets you make face 1 and face
2 (direct and reverse) measurements at any time and in any order. It
averages a pair of observationsin a matched pair record. It then
averages multiple matched pair records (rounds of observations) in a
mean turned angle record.

For more information on checking face 1 and face 2 tolerances, see
Duplicate point actions, page 339.

Note — You can measure points using either facein any order (for
example, BSFSFSBSor BSFSBSFS). However, if you observe the
backsight only on face 1, only face 1 observations to points are
coordinated. Points observed on face 2 are coordinated when the
backsight is observed on face 2.

To measure a point using both faces:
1. Complete a station setup.

2. Measure apoint. For more information, see Measuring a Topo
Point, page 361.

3.  Measure the same point again on the opposite face of the
instrument. In the Point name field, use the same name asin
step 2.
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The Trimble Survey Controller software writes a matched pair
record immediately after the observation on the opposite faceis
stored. This matched pair record contains the mean horizontal
angle, the mean vertical angle, and the mean slope distance
from the two previous observations.

Immediately after a matched pair record, the Trimble Survey
Controller software writes a mean turned angle record. This
record contains the mean horizontal angle, the mean vertical
angle, and the mean slope distance from all previous matched
pairs observed from the current station setup.

The mean dope distance displayed in the mean turned angle
record in the Trimble Survey Controller software has been
reduced for PPM, curvature and refraction, and prism constant.
The raw mean slope distance is exported to the DC file and
reduced in the Trimble Geomatics Office software.

If you make another pair of face 1 and face 2 observations
during the same station setup, another matched pair record is
written to the database and a new updated mean turned angle
record is written. The previous mean turned angle record

disappears.

Note — If you change the target height between the two
observations, the Trimble Survey Controller software reduces
the face 1 and face 2 observationsto HA HD VD, and produces
a matched pair that is the mean HA HD VD. The same happens
to the mean turned angle record when you change the target
height between matched pair records.

If you observe a point using the Angles and distances method
and then make a second (face 2) observation to it using the
Angles only method, you must still observe to the center of the
target. The Trimble Survey Controller software averages the
vertical angle measurements in the matched pair record.
Alternatively, use the H. Angle only method.
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Backsight

When you observe points on both faces, remember to observe the
backsight on both faces. Once the backsight has been observed on face
1 and face 2, amatched pair record is written for the backsight. The
orientation correction for any foresight points with a matched pair
record is then based on the backsight matched pair record.

If you are using a servo or robotic instrument, use the softkey in
the Instrument / Instrument controls menu to change face.

Measuring a Check Point

To measure a check point or to check the backsight, tap in the
Measure points screen. The following screen appears.

3 8C - Check shot 9 ﬂl
Paint name: Code: o 01
| |? ‘ [ {00
it 1 620
Angles and distance| ¥ :
Target height: @1 520
1620m | blap
enu
Favorites
Switch to
HA:323°01°26" VA:275°49'47"
Esc . Measure
ok BS | Dptiens | oy

To measure a check point:

1. Inthe Point namefield, enter the name of the point to check.

2. Inthe Method field, select a measurement method and enter the
required information in the fields that appear.

3. Inthe Target height field, enter the height of the target. Tap
Measure]
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If you did not select the View before storage check box, the
point is stored with a classification of check. If you selected the
View before storage check box, the check shot deltas appear on
the following screen:

4 5C - Check shot ? ﬂl
Pairt name: Cade: - | o 130
nail B ? r
Action: Target height
[Store as check]>| [1.620m \ 1.680
@1 620
Check shot deltas Map
A H.Angle: A HDist: |
°00100" 0.005m L=t
& W Dist A5 Dist: Favorites
0.000m 0.005m || switehto
HA:D00'00" VA:90°00'00"
Esc Enter

When you observe the point:

If the station setup is the same as when you originally measured
the point, the deltas are the difference in observation values
between the origina observation and the check observation.
The deltas displayed are: horizontal angle, vertical distance,
horizontal distance, and slope distance.

If the station setup is different from when you originally
measured the point, the deltas are in terms of the best
coordinates from the original point to the check point. The
deltas displayed are as follows: azimuth, vertical distance,
horizontal distance, and slope distance.

Tap to store the check point. Tap (&t to abandon the
measurement.

Tap to display the Check backsight screen. Thisissimilar to the
Check point screen, but the Point name field shows the backsight of
the current station setup. You cannot edit this field.

To observe a check shot to the backsight, use the same procedure as
described above.

To return to the Check point screen, tap [Chk topa),
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This section shows you how to measure multiple sets (rounds) of
observations with a conventional instrument and the Trimble Survey
Controller software. A round consists of a set of both face 1 and face 2
observations.

With rounds, you measure the first face observations. The Trimble
Survey Controller software builds the rounds list then guides you
through a specified number of rounds of observations by:

«  directing you to change face when required, or doing so
automatically with servo-driven instruments.

»  defaulting to the correct point details for each observed station

» displaying the results and letting you delete bad data

Building the Rounds List

The rounds list contains the points used in the rounds observations.
The Trimble Survey Controller software automatically buildsthislist
during the first round of observations made on the first face (typically
face 1). The backsight point observed during station setup is added to
thelist first. The last point is added when the first round of
observations is completed on the first face.

When a point is added to the rounds list, the Trimble Survey
Controller software takes note of the following details:

e point name

» feature code

» target height

e prism constant

*  observation method

The Trimble Survey Controller software uses this information as the
default values for all subseguent rounds observations.
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Therounds list cannot be edited, so observe al points that are to be
included in the rounds observations during the first round on the first

face.

To add a point to the rounds list:
1.

Complete a station setup. For more information, see Station

Setup, page 345. The backsight point will be added to the
rounds list first.

From the Survey menu, select Measure rounds. The following
screen appears:

= Sure rounds - Face 1 (1) 7| = x
Paint name: Cade: [ WUU?
RS Control e
Method:
1o
Target height @1 620
1.620m Map
Menu
Favorites
Switch to
HAI2301°27" VA2T5°50'02"
Esc . Measure
End facel Options | |

The top of the Measure rounds screen shows which face the
instrument is on, and the number of the current round (shown in
brackets). For example, this screen shows that the instrument is
on face 1 of the first round.

To change the settings for the current survey, tap [otions ], The
following screens show two of the available options:

Mumber of rounds: Observation order: 1= IEWD? 9 i
| |1 23... 123 |ﬂ o= 100 ~FA/F2 observation tolerance ——— | == 100%
Iessure distance on face 2 1 — Harizontal angle: \ertical ancle: 1 —
v - [ 00'10" | [oroo” | :
Measure display: Pristn constant: ] @1_320 Slope distance: @1 620
[HA vA SD |»| [0.0mm | Mo 0.020m e
Auto point step size: Views before storage: — —
|7 Meru —Instrument precigions ———————————— Menu
EDM precision: Favorites Harizontal angle: Vertical angle: —| Favorites
% J Switch to B | 5 | J Switch to
HA:323°01"26" VA:275°49'48" HA:323901°26" VA:275°49'47"
Esc Enter Esc Enter
]
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Use the Options screen to specify the prism constant of the
target for each observation in the rounds list. Enter a negative
value if the prism constant is to be subtracted from measured
distances.

To add a point to the rounds list, follow the same procedure for
measuring atopo point. For more information, see Measuring a
Topo Point, page 361.

If you selected the View before storage check box in the survey
style, the measurement information is displayed, as shown in
the following screen:

& 5C - Measure rounds - Face 1 (1) 2| = %
Paint name: Cade: [ WUU?
TRS Control i
Methoc: 1 o
Angles and distance :
Target height: @1 620
1.620m Map
Herizontal angle: Wertical angle:
286°02'25" 275°49'49" gy
Slope distance: Favorites
12.939m Switch to
HA:ZE6702'00" WA:275°50°00"
Esc Stare

Options | I |

If you did not select the View before storage check box, the
point is stored automatically, and the point name increments
according to the value in Auto point step size.

When the rounds list is complete, tap Edfael. The Trimble
Survey Controller software prompts you for the next point to be
measured in the rounds of observations.

Note — If you tap & ] in the Measure rounds screen, the current
rounds list islost. A new station setup isrequired to start another
round.
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Measuring a Point in a Round of Observations

When the rounds list has been built, the Measure rounds screen
displays the default target details for the next point to be observed.

If the TSCe data collector is connected to a servo or robotic
instrument, and you selected the Stakeout auto turn check box in the
survey style, the Trimble Survey Controller software automatically
turns the instrument to the calculated horizontal and vertical angle.

Note — When using servo or robotic instruments, check that the
instrument has sighted the target accurately, and manually adjust it if
necessary. Some instruments can perform accurate sighting
automatically. For information on the instrument specifications, refer
to the instrument manufacturer’s documentation.

Making a measurement

Once the rounds list has been built, the Trimble Survey Controller
software automatically displaysthe last used target information for the
next point to be measured.

To measure a point, tap Meswe] \\/hen the observation is stored, the
Trimble Survey Controller software enters the point name and the
target information as default values for the next point in the rounds.
Repeat this procedure until all observations are completed on the face.

Note — If you observe a point on the wrong face, the Trimble Survey
Controller software will display a warning when you try to store the
point.

When all observations are complete, the Trimble Survey Controller
software displays the results for the round. For more information, see
Viewing the Results, page 374.

If you cannot compl ete the observations, tap Edfee], The following
warning message appears.
Please confirm: Not all points have been observed. End observations on this face?

Tap to confirm that you want to end observations on this face
and begin observing the next set of rounds.
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If you selected the Measure distance on face 2 check box, the
measurement method for observations on face 2 will always use
Angles only by default.

If the TSCe data collector is connected to a servo or robotic
instrument, the softkey isavailable. After apoint is stored, tap
to automatically turn the instrument to the next target. If you
selected the Stakeout auto turn check box in the survey style, the
instrument will automatically turn.

Duplicate Point Actions (Rounds)

The Trimble Survey Controller software treats points in rounds
observations according to the survey style settings in the Duplicate
point actions screen. For more information, see Duplicate point
actions, page 339.

If you use the default settings in the Duplicate points action screen,
the Duplicate point: Out of tolerance screen appears every time a
point of the same name is observed. If you change the settings, the
Duplicate point: Out of tolerance screen appears only when the
tolerance values have been exceeded.

For larger scale surveys, you may need to increase the Duplicate point
tolerance settings for the survey style. Set the tolerances at an
appropriate value to check for gross errors, and examine the
observation residuals for better quality control. For more information
on viewing the observation residuals, see Viewing the Results,

page 374.

When a new point is further from the point observed in the previous
round than the tolerance specified in the survey style, the Duplicate
point: Out of tolerance screen appears. Select one of the following
options in the Action field:

»  Discard —discard the point without storing it.

»  Store another — store the point.
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Duplicate Backsight Point

When the orientation is changed between consecutive rounds, that is
the backsight point is re-observed in the new round, the Duplicate
backsight point screen appears. The options are:

»  Discard — discard the observation without storing

e Store and reorient — store another observation that provides a
new orientation for subsequent points measured in the current
round. Previous observations are not changed.

F1/F2 Observation Tolerance

If the face 1 and face 2 observations are out of tolerance, the
Observation: Out of tolerance screen appears. The options are:

»  Discard — discard the abservation without storing

*  Store another — store the observation, the matched pair and the
mean turned angle

Note — To change the F1/F2 Observation tolerance setting during the
survey, tap from the Measure rounds screen.

Skipping Observations

During rounds observations, if the current point cannot be measured,
tap to skip an observation. The Trimble Survey Controller
software will then default to the next point in the rounds list.

You cannot skip observations:
e when building the rounds list

» if the observations are made to the first point (backsight) in the
rounds list

When the Trimble Survey Controller software reaches the end of a
rounds list in which points have been skipped, the following message

appears:
Observe skipped points?
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Tap to observe the points that were skipped during that round.

The observations can be skipped again if required. Tap toend
the round.

Points that are skipped on the first face are automatically skipped on
the second face. Similarly, if apoint is skipped on the second face, the
first face observation will be ignored. If apoint is skipped in one

round, all subsequent rounds continue to prompt for observationsto
that point.

Viewing the Results

At the end of each round, the following screen appears:

& SC - Rounds summary 2| = %!
Station o 1))
Nail A o 1002
Rounds completed Rounds to go:
1.680
2 1
Mazimum HA, residusl: Maximum WA residual: @1 520
b " o "
0°00°00 -0°01100 Map
Maximum S0 residual:
0.010m =
Favorites
Switch to
HA:166°26'58" VA:26712'05"
Esc . Enter
Contlnuel Hesullsl End | pe— |

Use the Rounds summary screen to:
e continue (observe more rounds)
»  view specific point/observation details
* end the current rounds session

The Rounds summary screen shows details of the rounds that have

been completed. The maximum residuals are displayed for quick
reference.

Note — In 2D surveys where the instrument or target heights are null,
the observed vertical angle and dope distance residuals and standard
deviation are displayed as N/A.
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Do one of the following:

*  Toreturn to the Measure rounds screen and observe another
round, tay [Continue],

*  Toend the current rounds session, tap [Ed ],

To view details of the observations, tap [resusts ] The following screen
appears:

1@ SC - Station: Nail A 2| = %!
o — 1101
Point | Mean HA | Std. Dev e
TRS 0°0000" oroooo™
Nail B 253°11'33"  0°0000" 1 680
0IT3 220°4704"  0°00'00" @
Nail C 135°5056" 0°0000" 1.620
Map
Ienu
Favorites
Switch to
HA:166°26'58" VA:267~12'02"
Esc " | <D | Enter

To return to the Rounds summary screen, tap [Es 1.

Station details screen
Use the Sation detail s screen to:

e view the observation details from the current station in the
round

e view individua point residuals and remove bad observations
from around

The Station details screen shows the mean (turned) horizontal angle
and standard deviation for al points observed from the station. To
change the observation display view, do one of the following:

e Tap to display the mean vertical angle.
e Tap to display the mean slope distance.

To return to the mean horizontal angle view, tap T # .

Trimble Survey Controller User Guide 375



20

Measuring Points and Rounds

376

To view individual point residuals for each round and remove bad
observations, highlight the point and tap .etis | The following screen

appears:

& 30 - Paint: Mail B
Round | HA residual | Used | | g 00
1 0°o0'01” Yes

2 0°0001” Yes

Favorites

Switch to

HA:166°26'59" VA2671 37"
B | e |Use|

Enter

Point details screen

The Point details screen shows the residual s of the observed point for
each round. The Use column shows the observationsin use (displayed
as Yes), and those that have been removed (displayed as No). If
observations have been skipped in around, N/Ais displayed.

Usethe#  [w ],or[so_] softkeysto change the residua display
views.

If the residuals for an observation are high, it may be better to disable
the observation from the round. To disable an observation component
(HA, VA or SD), highlight it and tap " Use 1.

If you select No in the Use field, the pairs of observations (face 1 and
face 2) made to the point in the round are deleted. The mean
observations, residuals, and standard deviations are recal cul ated.

The[ts=_] softkey isnot availablefor backsight points. Observationsto
the backsight are used to orientate observations and cannot be del eted.

To accept the changes and return to the Station details screen, tap
[_Enter ]
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Introduction

This chapter shows how to stake out points, lines, arcs, and digital
terrain models (DTM) using a conventional instrument.

For information about staking out aroad, see Chapter 6, Roading.

A Warning — Do not stake out points and then change the coordinate
system or perform a calibration. If you do, these points will be inconsistent
with the new coordinate system and with points staked out after the
change.

General Procedure

To stake out apoint, set up the conventional instrument and complete a
station setup:

1. If necessary, change the stakeout configuration. For more
information, see the next section.

2. Definethe point/line/arc/DTM. To do this, use one of the
following methods:

— keyindata

— transfer afilefromaPC

— calculate coordinates using one of the Cogo functions
3. Useone of the following methods to select a point:

—  From the map, select the feature to be staked out—points,
linesor arcs.

—  From the main menu, choose Survey / Stakeout. Then
select the feature to be staked out.
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4. Turn the conventional instrument to the angleindicated on the
screen. If you are using a servo or robotic instrument, tap
to turn the instrument to the angle indicated on the screen.
Alternatively, select the Stakeout auto turn check box in the
survey style.

If you are operating arobotic instrument remotely and the lock
is maintained, the instrument will automatically track the prism
asit moves. The stakeout graphical display will update
accordingly.

The graphics indicate when the instrument ison line.

5. Movethetarget so that it is on line and tap [Meswe] A djust the
target distance from the instrument as indicated by the graphics,
and measure again.

6.  When the graphical display indicates that the target is on the
point, tap [Accept ],

7. Storethe as-staked point. (This step is optional.)
8. Repeat steps 5 and 6 until al points are staked out.
9. Endthesurvey.

Stakeout Settings

You can change the default values for as-staked points, and also
change how certain values are displayed during stakeout.

To specify which distances are used and displayed by the Trimble
Survey Controller software:

1. From the main menu, select Configuration / Job / Cogo
Settings.

2. Configure the Distances field. For example, to apply sealevel
(ellipsoid level) correction, select Ellipsoid.
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To change the format:

1.
2.

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

Configure the Stationing field. Stationing values can be
displayed in the following formats: 1000.0, 10+00.00, or
1+000.0.

To change the stakeout configuration for a survey style:

1.
2.
3.

From the main menu, select Configuration / Survey Style.
Highlight your conventional survey style and tap it |,

Select Sakeout. For more information about the fields that can
be edited, see page 338.

To change the stakeout configuration for the current survey only:

1.

From the Stakeout screen, tap Doetions |, The following screen
appears:

7| = x|
EDM precision: | | = 010
- | - 00
As-staked point details UL
View hefore storage:  Harizontaltolerance: | — @1_320
v 0.000m m
Map
As-staked name
i
As-staked code: Display orid deftas: Favorites
= | suiteh o
HA:166°26"59" VA:267°23'06"
Esc Enter
|

Configure each field as required. For more information, see
Stakeout, page 338.

380  Trimble Survey Controller User Guide



Conventional Stakeout 21

Using the Graphical Display During Stakeout

When staking out a point, line, arc, or road, you can use the text on the
right of the screen or the graphical display on the left to navigate to the
point. This section describes how to use the graphical display.

In general, a solid/filled arrow means action. Use these arrowsto
locate the point within a certain tolerance. You can configure the
tolerances for both angles and distances in the Options screen.

The stakeout graphical display operatesin one of two modes:
Distances, or Angle and distance. To choose a mode, select
Display/Deltas in the Options screen. The next section shows
examples of each mode.

To use the graphical display during stakeout:

1. When you select a point to stake out, the following screen
appears:

& 5C - Stakeout 7 ﬂi
Point: Nail C H Dist recd. [ |0
186.320m | = 100%
H.Ang recd
143°20'10" | M.680

Deta H.Ang c%)
1.620

O@ 1311237

Turn to 143°20°10"

Map

henu

Favorites

Switch to

HA94732 4T VA207°21" 1"

Measure

B Target | Options | — |

A large arrow indicates the direction in which the instrument
must be turned. The screen also indicates the angle that the
instrument must display.

If you are using a servo or robotic instrument, tap to turn
the instrument to the angle indicated on the screen.
Alternatively, select the Stakeout auto turn check box in the
survey style.
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If you are operating arobotic instrument remotely from the
target, the graphical display isreversed and the arrows are
shown from the target (prism) to the instrument.

When the instrument is within the angular tolerance, the
graphica display shows two hollow/outline arrows. (Use the
Options screen to specify the angular tolerance.)

Tap Measwe| \\/hen the distance measurement is made, a screen
appears, similar to one of those shown below appears:

) = X S a il
Point: 1 [Go out [ (0% Paint: 1 50 Out (o= (0%
1.293m [ (1013 1.293m (1 1107
(GoLeft o Left
0°00°13"| ™1.680 0.001m | #h1.680
! Dist @ W Dist @
Fill 20.049m | T 1.620 :; “—‘__—\ Fill 20.049m | T 1.620
a> ® H.&ng regd Map H.Ang regd. tdap
16°31'23 Menu 16°31'23 Menu
Defta H.Ang = Crefta H.Ang =
1.293m 0°00"3"| Favorites 1.293m 0°00"3"| Favorites
Switch to Switch to
HAMG6°31°35" VAE821704" HAM6°31" 36" VA:§8°20"30"
Esc . Measure Esc . Measure
Accept | Target | Optians | — | Accept | Target | Dptlonsl |

Theleft and right arrows are curved or straight depending on the
mode selected in the Options screen:

— Intheleft screen, the Display/Deltas field is set to Angle
and distance. The arrows are curved.

— Intheright screen, the Display/Deltasfield is set to
Distances. The arrows are straight.

The hollow left and right arrows show that the instrument is on
line. The solid arrow indicates that the target must move away
from the instrument.
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When the target has moved, tap again. If theinstrument is

turned off line, the two hollow arrows disappear and a solid
arrow appears. The following screens show two different ways
to view this:

42 5C - Stakeout 7| = x| 48 5C - Stakeout 7] =] x
Paint: 1 [Go Out (= (0072 Point: 1 50 Out =100
1.290m [ {10 1.290m - {002
(G0 Right Go Right
0°17'55" | Fk1.680 0.051m | #v1-680
Y Dist @) . Dist @
@ Fill 20.049m | 1 1.620 5 Fill 20.049m | T 1.620
e H.2ng regd Map 0.051m H.Ang regdl. tdap
0°17'55 1673123 : 1633123"—,
Detta H.Ang = Cetta H.Ang =
1.290m 0°1795" | Favorites 1.290m 0°1795"| Favorites
Switch to Switch to
HAMG6*13° 28" VA:88°21706" HAM6 326" VA:§8°21'04"
B Accept | Target | Optians | m e Accept | Target | Dptionsl m

— Intheleft screen above, the Display/Deltas field is set to
Angle and distance. The instrument must be turned to the
left by the amount shown. When the instrument is on-line
again, the two hollow arrows reappear. Direct the target on
line.

The up/down arrow indicates that the target must move
towards the conventional instrument.

— Intheright screen, the Display/Deltasfield is set to
Distances. Thetarget must moveto theleft. Theinstrument
isthen turned to follow the target. When the instrument is
on line, the two hollow arrows reappear.

{Q} Tip — If you are using a servo instrument, tap to turn the instrument
N back on line.

5.

When the target has moved, tap again.

If theinstrument ison line, two left/right hollow 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.
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& 5C - Stakeout 2| =] x| & 5C - Stakeout 7| = x|
Point: 1 lGo out - 1003 Point: 1 [ Cut o 01
0.901m | =100% 0.901m | =100%
(G0 Right (Go Right
0°00°22" | #™1.680 0.001m | 1.680

Fill 18.605m
@QQ H.Ang reqd

Tap again. If the measurement to the target is within the
angular and distance tolerances specified in the Options screen,
four hollow arrows appear and the center point isfilled in, as
shown in the following screens:

& i @1.820 & V‘[::iét" 18.605 @1.820
s W (1 B2 i

Map H.Ang regd Map
16°3123 Menu 16°3123 Mens
Detta H.Ang = Detta H.Ang =

0°00°22" | Favorites 0°00°22" | Favorites
Switch to Switch to
HAMG6°31°01" VAT 354" HAM6°3101" VA9 401"
Esc . Measure Esc . Measure
Accept | Target | Optians | — | Accept | Target | Optians | — |

If you are operating arobotic instrument remotely, the
instrument automatically tracks the prism as it moves and
continuously updates the graphical display. If a measurement to
the target is within the angular and distance tolerances, tap
[Measure]

Do one of the following:
—  Torecord the as-staked point:

If you selected the View deltas before storage check box,
tap CAeent |, The measurement and the stakeout deltas are
displayed. Tap to store the point.

If you did not select the View deltas before storage check
box, tap to store the point.

—  To abandon the as-staked point without recording it, tap
[Ee ] then Y% 1. You return to the list and can stake out
more points.
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Staking Out a Point
To stake out a point:

1.

Perform a station setup. For more information, see Chapter 19,
Starting a Conventional Survey.

From the map, select the point(s) to be staked out. Tap Stakeout]

If you selected more than one point from the map for staking
out, the Sake out points screen appears. Proceed to the next
step. If you selected one point from the map, go to step 4.

The Sake out points screen lists all points selected for stakeout.
To add more pointsto the list, tap to select pointsin the
Trimble Survey Controller database or in acomma delimited
(.csv, or Comma Separated Values) file. Choose the method by
which points are to be selected.

Use the Select from list option to select from alist of al points
in the Trimble Survey Controller database. Use the Select from
file option to select pointsin a comma delimited file.

Note — If two points have the same name, only the point with the
higher class—or thefirst point in a .csv file—is displayed.

To select apoint for stakeout, highlight the point from the Stake
out points screen and tap [Stakeout,

The following screen displays the angle to which you should
turn the instrument and the distance from the instrument to the
point, together with a graphical representation of this:

Stak 2| =
Point: Nail C H Dist recd. [ (0%
186.320 m | = 100%
H.Ang reqd =
143°200*| /1. 680

Detta H.Ang @
1.620

O@ A3112°37

Turn to 143°20°10"

Map

Menu

Favorites

Switch to

HA94732 4T VA207°21" 1"

Measure
pS—|

Target Optians |

Trimble Survey Controller User Guide 385



21 Conventional Stakeout

5. Usethegraphical display screen, or the text display, to navigate
the target to the point. For more information, see Using the
Graphical Display During Stakeout, page 381.

6. When all arrows are hollow, to mark the point, do one of the
following:

—  Torecord the as-staked point:

If you selected the View deltas before storage check box,
tap CAeent |, The measurement and the stakeout deltas are
displayed. Tap to store the point.

If you did not select the View deltas before storage check
box, tap to store the point.

—  To abandon the as-staked point without recording it, tap
[CEse ] then Y% . You return to the list and can stake out
more points.

Staking Out a Line
To stake out aline:

1. Perform adtation setup. For more information, Chapter 19,
Starting a Conventional Survey.

2. From the map, select the line to be staked out. Tap Skt The
Stake out line screen appears.

3. Theselected lineisdisplayed in the Line name field. To select
another line in the Line name field, use one of the following
methods:

— Tap g todisplay alist of lines selected from the map. Tap
therequired line to select it. If necessary, reselect the line
from the map.

— Tap[mstJtodisplay alist of lines stored in the Trimble
Survey Controller database. Tap the required line to select
it.

- Tap and define the line to be staked out.
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Enter avaluein the Target height field.

Select an option in the Stake field and enter the required
information. For moreinformation, see Stake options, page 389.

Tap Stt], The TSCe data collector displays alarge arrow that
indicates the direction in which you must turn the instrument.

When the target is on line with the instrument, tap [Messwe] The
following fields contain values if they are appropriate to the
stakeout method used:

H. Dist reqd — the horizontal distance from the instrument
to theline or station on the line.

H. Ang reqd — the horizontal angle reading that should
appear on the instrument to point in the direction of theline
or station on the line.

Delta H. Ang — the angle that the instrument needs to turn
to point in the direction of the line or station on the line.

Go In/Out — the horizontal distance along the instrument
line of sight, to the line or station on the line.

Go Left/Right —the horizontal distance perpendicular to the
instrument line of sight, to the line of station on the line.

V. Dist (cut/fill) —the vertical distance between the target
position and the point on the line to be staked out.

Sationing — the station/chainage of the target position
perpendicular to theline.

A Sation —the difference in the stationing between the
target position and the station to be staked out. A positive
value means that the station to be staked out is towards the
beginning of the line. A negative value means that the
station to be staked out is towards the end of the line.

H.Offset — the offset of the target position in relation to the
line. A positive value is an offset to the right and a negative
offset is an offset to the left.
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— Gradeto line—the grade of the dope between the target
position and the closest point on the line.

8. Usethe graphical display or the text display to navigate the
target to the point, as shown in the following screen:

2| = ]
Lime: L1 Go Out (o= {10
1.567m =1 1302

(G0 Right
0°00*14" | #h1.680
v Dist
a> ® Fill 4.858m @)1'820
A Station
0+071.250m
H Offset

Map

henu

1.56%m 72.383m| Favorites
Switch to
HA20°35°50" VA:90°59°33"
Esc . Measure
Accept | Target | Optians | — |

For more information, see Using the Graphical Display During
Stakeout, page 381.

9. When dl four arrows are hollow, mark the point. Do one of the
following:

—  Torecord the as-staked point:

If you selected the View deltas before storage check box,
tap CAeent |, The measurement and the stakeout deltas are
displayed. Tap to store the point.

If you did not select the View deltas before storage check
box, tap to store the point.

—  To abandon the as-staked point without recording it, tap
[Ee ] then Y% 1. You return to the Stakeout/Line screen.
Tap or to select the next station on theline, and
stake out the points as described above.
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Stake options

When staking out aline, the options for the Stake field are:

Station on the line — enter the station to be staked out.

Station/offset from line — enter the station to be staked out, a
horizontal offset, and a vertical offset.

Slope from line — enter the slope parameters for a slope to the
left and/or right of the line as required.

Staking Out an Arc

To stake out an arc:

1.

Perform a station setup. For more information, see Chapter 19,
Starting a Conventional Survey.

From the map, select the arc to be staked out. Tap [Staewt) The
Stake out line screen appears.

The selected lineis displayed in the Line name field. To select
another line in the Arc name field, use one of the following
methods:

— Tapm todisplay alist of arcs selected from the map. Tap
therequired arc to select it. If necessary, reselect the arc
from the map.

— Tap[Gst ]todisplay alist of arcs stored in the Trimble
Survey Controller database. Tap the required arc to select
it.

- Tap and define the arc to be staked out.

Enter avaluein the Target height field.

Choose a setting in the Stake field and enter the required
information. For moreinformation, see Stake options, page 391.

Tap Stt], The TSCe data collector displays alarge arrow that
indicates the direction in which you must turn the instrument.
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7. When thetarget is on line with the instrument, tap Messwe] The
following fields contain valuesiif they are appropriate to the
stakeout method used:

H. Dist reqd — the horizontal distance from the instrument
to the arc or station on the arc.

H. Ang reqd — the horizontal angle reading that should
appear on the instrument to point in the direction of the arc
or station on the arc.

Delta H. Ang — the angle that the instrument needs to turn
to point in the direction of the arc or station on the arc.

Go In/Out — the horizontal distance along the instrument
line of sight, to the arc or station on the arc.

Go Left/Right — the horizontal distance, perpendicular to
the instrument line of sight, to the arc of station on the arc.

V. Dist (cut/fill) — the vertical distance between the target
position and the point on the arc to be staked out.

Sationing — the station/chainage of the target position,
perpendicular to the arc.

A Station — the difference in the stationing between the
target position and the station to be staked out. A positive
value means that the station to be staked out is towards the
beginning of the arc. A negative value means that the
station to be staked out is towards the end of the arc.

H.Offset — the offset of the target position in relation to the
arc. A positive value is an offset to the right and a negative
offset is an offset to the left.

Grade to arc — the grade of the slope between the target
position and the closest point on the arc.
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8. Usethe graphical screen display or the text display to navigate
the target to the point, as shown in the following screen:

Arc: Arc0001 [Galn (o= {10

0.584m | =100z
(Go Left 2]
0.584m T Res0

& W Dizt DT @
Fill 0.114m | 1 1650
R |,
0+000.584m
H.Oifzet

Map

henu
0.001m| Favorites
Switch to

HAAST06'32" WA:34111'00"

Esc Measure
|

Accept | Target | Options |

For more information, see Using the Graphical Display During
Stakeout, page 381.

9.  When al four arrows are hollow, mark the point. Do one of the
following:

—  Torecord the as-staked point:

If you selected the View deltas before storage check box,
tap CAeent ], The measurement and the stakeout deltas are
displayed. Tap to store the point.

If you did not select the View deltas before storage field,
tap to store the point.

—  To abandon the as-staked point without recording it, tap
(& ] then (% 1 You return to the Stakeout/Arc screen.
Tap or to select the next station on the arc,
then stake out the points as described above.

Stake options
When staking out an arc, the options for the Stake to field are:
«  Station on the arc — enter the station to be staked out.

e  Station/offset from arc — enter the station to be staked out and
any horizontal and vertical offset.
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Slope from arc — enter the slope parameters for a slope to the
left and/or right of the arc, as required.

Intersect point of arc.

Center point of arc.

Staking Out a Digital Terrain Model
To stakeout aDTM:

1.

From the main menu, select Survey / < Conventional Survey
Syle>.

Select Sation Setup and perform a station setup. For more
information, see Chapter 19, Starting a Conventional Survey.

Select Stakeout / DTMs. The Stake out DTM screen appears.
Inthe DTM field, select the terrain model to be staked out.

Enter avalue in the Target height field and, if needed, the
Vertical offset field. Tap [Strt ],

When the graphical display screen appears, tap Messure

The screen displays the coordinates of the current position and
the vertical distance above (cut) or below (fill) the DTM.

Do one of the following:
—  Torecord the point:

If you selected the View deltas before storage check box,
tap CAeent |, The measurement and the stakeout deltas are
displayed. Tap to store the point.

If you did not select the View deltas before storage check
box, tap to store the point.

The Trimble Survey Controller software stores the point
and the stakeout deltas.

—  To abandon the point without recording it, tap &1 then
(% You return to the list and can stake out more points.

Tap “Ee 1 to return to the Stakeout/DTM screen.
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Staking Out a Road

To stake out aroad using a conventional instrument, use the graphical
screen shown in Using the Graphical Display During Stakeout,

page 381. For more information about staking out a road, see
Chapter 6, Roading.
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Conventional Instrument Menu

Introduction

The Instrument menu provides information about the instrument that
is connected to the TSCe data collector. This menu appears when you
choose the Instrument icon from the main menu.

If aconventional instrument is connected to the data collector, the
itemsin the Instrument menu are:

e Station setup details
e Target

e Instrument controls (optional—thisis available when a servo or
robotic instrument is connected).

Station Setup Details

396

If the TSCe data collector is connected to a conventional instrument,
select Instrument / Sation setup details to view the instrument type
and current station setup information.

Tip — You can also access the station setup details from the status bar by
tapping the conventional instrument icon.

If you are connected to a servo or robotic instrument, tap the conventional
instrument icon to open the Instrument controls screen.
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Instrument Controls

If the TSCe data collector is connected to a servo or robotic
conventional instrument, use the Instrument controls option to control
the movement of the instrument, as shown in the following screen:

& 3C - Tum instrurmert 2| =] x|

Methad: [ {00

HA & VA - IDD‘A

Turn to HA: 1 680
<$)1.62|J

Turn to WA

e

Menu

Favorites

Switch to

HA:45°40'00" VA:2T0 826"
C 2
Jowstick | Chg facel Search |

Tumn

If you are using a robotic instrument, you can use the TSCe data
collector to operate the instrument remotely by radio. This lets the
TSCe data collector guide the instrument to measure or stakeout
points from the target (prism).

303 Tip — To access the Instrument controls screen, tap the instrument icon on
= the status bar.

Turning the Instrument

Choose one of the following methods to turn the instrument:

HA & VA
To turn the instrument to a specified angle, do one of the following:

e Toturntheinstrument to a horizontal angle only, enter the
horizontal anglein the Turnto HA field. Tap [Cum ],

*  Toturntheinstrument to a horizontal and vertical angle, enter
the horizontal angle in the Turn to HA field and the vertical
anglein the Turn to VA field. Tap CTum ],

Theinstrument turns to the angle(s) you entered.
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Point Name

To turn the instrument to a specified point, enter a point name in the
Point name field and tap Tm 7,

The instrument turns to the point you entered.

Changing the Face

To switch between face 1 and face 2 (direct and reverse) of the
instrument, tap [Chy face],

The message Please wait. Instrument turning appears and then the
instrument turns to the opposite face.
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Locating and Locking on to the Target

When you operate the instrument remotely from the target (prism), the
softkey appears in the Instrument controls screen. Use the
softkey to turn the instrument towards the target when lock has been

|ost.

To turn the instrument towards the target:

1. Tap [wstekl, The following screen appears:

& SC - Joystick Maode

A
<K@
v

2| =[x
o 1003
o 100

1.680
@1 620

Map

Menu

Favorites

Switch to

Esc

HAA8°40°00" VA2T0§'22"

Search |

Enter
I |

2. Tapanarrow on the screen or press(« ), (# ], (¢ ], and on
the keypad to select a direction to turn the instrument. The
instrument will turnin the direction indicated by the solid/filled
arrow, as shown in the following screen:

7| =| x|
[ (1013
[ {10

1.680
@1 620

tap

Menu

Favorites

Switch to

Search |

Enter

JS—|

Note — When the instrument is on face 2, the up and down
arrows are reversed. For example, if you press , the
instrument will turnin an upwards direction. If you press( ¢ ],
the instrument will turn in a downwards direction.
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3. Select the same direction to increase the instrument turning
speed. The second directional arrow becomes solid. Select the
same arrow to decrease the speed again.

4, Tap[Ese ] or another arrow to stop the instrument from turning.
The directional arrows becomes hollow. The instrument now
points towards the target.

To make the instrument locate and lock on to the target:
o Tap[Search],

The message Searching... appears on the screen and the
instrument starts searching for the target.

The search results appear as the following status line messages.

e Target Locked — indicates that the target has been located and
tracking locked.

*  Target Detected — indicates that the target has been located (when
the instrument isin servo mode).

*  No Target — indicates that the target was not located.

Tracklight Support for Trimble and Geodimeter Robotic
Instruments

When you use a Trimble 5600 Series and Geodimeter System 600
Robotic instrument that is set up with a Tracklight unit, you can use
the Trimble Survey Controller software to set the intensity of the
guide-light.

To set the Tracklight unit:
1. Tap Cwdight],
2. Do oneof thefollowing:
- Tap to emit the guide-light at a high intensity.
- Tap to emit the guide-light at normal intensity.
- Tap to turn the Tracklight unit off.
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Target

If the TSCe data collector is connected to a conventional instrument,

select Instrument / Target to view the target height and the prism
constant currently in use.

Tip — To access the target details, tap the prism icon on the status bar.
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Introduction

If apoint cannot be occupied directly by a GPS rover, one way to
measure it is to use alaser rangefinder with the Trimble Survey
Controller software. This combination of laser rangefinder and
Trimble Survey Controller software can also be used with a
conventional instrument. Alternatively, the laser rangefinder can be
plugged into the TSCe data collector and used on its own with the
Trimble Survey Controller software.

The Trimble Survey Controller software supports the following laser
rangefinders.

e Laser Technology Criterion 300
e Laser Technology Criterion 400
»  Laser Technology Impulse

e Laser Atlanta Advantage CI

* LeicaDisto memo

e« LeicaDisto pro

e MDL LaserAce 300

» MDL Generation Il Surveyor

Note — Contact your local Trimble dealer for a current list of lasers
supported by the Trimble Survey Controller software.

Configuring the Trimble Survey Controller software

Before you use alaser rangefinder with the Trimble Survey Controller
software, you must configure an appropriate survey style. A laser
rangefinder can be used with any survey style.

To configure the survey style:

1. From the main menu, choose Configuration / Survey styles.
Highlight a survey style and tap _Eit |,

2. Select Laser rangefinder.

404  Trimble Survey Controller User Guide



Laser Observations 23

Select one of the instruments in the Type field.
If necessary, configure the Controller port and Baud rate fields.

The default value in the Baud rate field is the manufacturer’s
recommended setting.

If the Trimble Survey Controller software can automatically
instruct the laser to take a measurement when you tap Measu]
you can edit the Auto measure field as required.

5. Set the Auto store point check box as required.

The precision fields contain the manufacturer’s precision values
for the laser. They are for information only. Tap [Enter ],

Magnetic Declination

Most lasers have a magnetic compass. Make sure that this compassis
calibrated before taking any measurements.

When you enter avalue for magnetic declination in the Trimble
Survey Controller software, it is applied to all subsequent laser
measurements.

To enter a value for magnetic declination:
1. Select Configuration/ Job / Cogo settings.
2. Enter avalue in the Magnetic declination field.

For more information about magnetic declination, see page 65.

& Warning — If you enter a value for magnetic declination in the Trimble
Survey Controller software, make sure that no magnetic declination value
is set in the laser.
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Vertical Angle Display

The laser measurements can be displayed as vertical angles measured
from the zenith or inclinations measured from horizontal. Select a
display option in the Laser VA display field in the Units screen. For
more information, see System Units, page 58.

Configuring the Laser

Before using the laser with the TSCe data collector, configure the laser
options. Table 23.1 shows the configuration for each laser that is
supported by the Trimble Survey Controller software.

Table 23.1  Laser Settings

Laser Laser setting

LTI Criterion 300 From the main menu, press the down arrow or up

or arrow key until the Survey menu appears, then press
LTI Criterion 400 __Enter | Select Basic measurements and press h

A screen showing the fields HD and AZ appears.

LTI Impulse Set up the laser to operate in CR 400D format. Make
sure that a small d is displayed on the screen. (If
necessary, press the Fire2 button on the laser).

Laser Atlanta Set the Range/Mode option to Standard (Averaged)
Advantage and the Serial/Format option to Trimble Pro XL.

Leica Disto Set the unit to meters or feet, not feet and inches.
memo/pro

MDL Generation Il No special settings are required.

MDL LaserAce Set the Data record format to Mode 1. When using the

angle encoder, set the magnetic declination to zero in
the Trimble Survey Controller software. The angle
encoder in the LaserAce corrects for the magnetic
declination.

Note — You must configure the laser rangefinder to update the
inclinometer and dope distance readings after each measurement.
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Taking a Measurement with the Laser Rangefinder
To measure a point with the laser rangefinder:

1.

Configure the survey style that you intend to use.

Note— If the Measure laser points option does not appear inthe
Survey menu, specify the laser type you are using in the Laser
rangefinder type field in the survey style.

Connect the laser to the TSCe data collector.

Make sure that the laser is set up to take azimuth and distance
measurements, and inclination (the last is optional).

From the Trimble Survey Controller main menu, choose Survey.
Highlight the required survey style and tap [_Eater ],

Select Measure laser points.

Enter avalue in the following fields:
—  Point name.

—  Code (if required).

—  Start point — enter the name of the point that laser
measurements are to be taken from.

—  Laser height (if required).
—  Target height (if required).

Occupy the start point with the laser and tap [tsser . Follow the
instructions on the TSCe data collector display screen.

Wait for the laser compass to settle before taking a
measurement.

If the Auto measure field in the survey style Laser Rangefinder
option is set to Yes, the Trimble Survey Controller software
instructs the laser to take a measurement when you tap [Taser |,
The Trimble Survey Controller software displaysthis
measurement when it receivesit.
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—\O/— Tip — You can take a measurement on the laser without tapping

= first. The laser measurement is displayed on the screen of the TSCe data
collector when the data is received.

If the Trimble Survey Controller software receives only a
distance measurement from the laser, another screen is
displayed with the measured distance in a Sope distance field.
Enter avertical angle if the measured distance was not
horizontal.

8. Tap to store the point.

Note — If you are using a laser without a compass, you must key in a
magnetic azimuth before the Trimble Survey Controller software can
store the point.

Laser Softkey

In most H. Dist (horizonta distance) fieldsand S. Dist (slope distance)
fieldsin the Trimble Survey Controller software, thereis aTaser |
softkey. Use it to measure a distance with the laser and insert that
vauein the H.Dist field.

Thisfunction is useful when calculating an offset or intersection point.
To use the laser in the H.Dist field:

1. Configurethelaser in the survey style that you intend to use,
and start the survey in that style.

2. AccesstheH.Dist field and tap [tzer ], Follow the instructions on
the screen.

3.  When the Trimble Survey Controller software receives the
measurement, it inserts the horizontal distance into the H.Dist
field.
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Introduction

The Trimble Survey Controller software is designed to run on the
TSCe data collector. This Appendix introduces the hardware and
describes how to use it.

Figure A.1 shows afront view of the TSCe data collector and its main
keys.

-

& Trimble.
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Enter —[—1
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Alt 2 el rw M e Y tr

Shift Ell:l@ Esc —

(21 =] (el =] (=] =]

I ER I
.

Undo Microphone

NN N<“5C =] Spacebar
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n/ Off —

- Keys

HEEEEE

Figure A.1  The TSCe data collector — front view
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The following keys perform these functions:
*  Enter — activates the selected item
»  Control (Ctrl) — activates the functionsin purple above the keys
«  Shift —activates the functionsin yellow above the keys
»  Escape — cancelsthe current task
Figure A.2 shows atop view of the TSCe data collector.

IRAA

COM 1 - DB9 connector COM 2 - DB26 connector

COM 2 - 0-shell Lemo connector

Figure A.2  The TSCe data collector — top view
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Shortcut Keys

A shortcut key is akey combination that you can pressto carry out a
command without first selecting from a menu. See Table A.1.

Table A.1 Shortcut keys

Command Shortcut key combination
Display contrast () or (a3
Windows Start menu @+

Windows CE Task Manager (at}+{ab

Touch Screen Calibration (atHon\+(5)

Delete files in Explorer A+«

Copy le\+()

Paste ler\+(V)

Switch between programs + or +

Power Source

The TSCe data collector is supplied with arechargeable 4.8 valt,
3800mAh NiMH battery. This battery provides over 30 hours of use
per charge.

Installing the Battery
To install the battery:
1. Remove the handstrap from the battery door.

2. Useascrewdriver to completely loosen the four screws on the
backcase.

3. Connect the battery to the white plug in the case. It will only
connect one way.
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4. Insert the battery into the battery compartment. Tuck the wires
to the left to prevent them from becoming pinched.

5. Replace the backcase and tighten the four screws firmly.

Charging the Battery

The TSCe data collector incorporates aquick circuit that recharges the
NiMH battery to 90% capacity in approximately 1 hour.

To recharge the battery, connect the TSCe to the AC adapter using the
RS232 power supply Y-cable.

The TSCe data collector should turn on and start the initial boot
process. Recharge the TSCe data collector for a minimum of two
hours before using it on battery power alone.

The TSCe data collector remains on to monitor the battery whileitis
charging. To turn off the display, pressthe( ® ] key.

Note — You cannot connect the TSCe data collector through the Office
Support Module Il for charging.

Changing the Battery
Contact your local dealer for areplacement battery.

When changing the battery, close all applications and save the data.
Resetting a unit or changing the batteries has no effect on stored data
or flash memory.
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Operating the TSCe Data Collector

This section describes how to operate the features of the TSCe data
collector.

Screen

The TSCe data collector has areflective LCD screen that can be
viewed in direct sunlight. The screen incorporates highly reflective
mirrors behind the display that make it bright and easy to read, evenin
overcast conditions.

The screen also incorporates a passive touch interface. Thisletsyou
navigate around the system by touching elements on the display screen
with a stylus or your finger.

Calibrating the touch screen

If the touch screen is not responding properly to taps, you may need to
calibrate the touch screen. To start the calibration procedure:

1. Do one of the following:

—  Press ++.

—  Tap @swe| and select Settings/ Control Panel / Stylus. The
Sylus Properties dialog appears. From the Calibration tab,

tap (Recalibrate).

2. Follow the on screen prompts by tapping the target as it moves
from the center of the screen to each corner. If the calibration
fails, repeat the procedure.

3. Ifthecalibrationissuccessful, press to accept the new
settings. Press to keep the old settings.
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Adjusting the double-tap speed
To adjust the stylus double-tap speed:

1.

Tap @star| and select Settings / Control Panel / Stylus.
The Stylus Properties dialog appears.

From the Double-Tap tab, double-tap the checkerboard grid to
set the speed at which software applications will recognize your
double-taps.

—\Q'— Tip — Double-tap the clapboard icon to test your settings. If the icon does

= not change, adjust your setting again.

Movement on the screen

To move around the screen, do one of the following:

Use the cursor keys and press( «— ).
Use the stylus or your finger to tap or double-tap [ «—].

To move a screen object, press the stylus or your finger on the
object, while dragging across the screen.

Setting the Clock
To change the TSCe data collector time and date settings:

1.

Do one of the following:

—  Double-tap on the clock located on the right side of the
taskbar.

—  Tap @sta| and select Settings/ Control Panel / Date/Time.
The Date/Time Properties dialog appears.

Change the date and time as required. Press to accept
the new settings or to cancel.

Note — When you connect the TSCe data collector to the GPSreceiver,
the date and time are updated.

Trimble Survey Controller User Guide 415



A

The TSCe Data Collector

416

Adding an Item to the Desktop

To add a program to the computer desktop:
1. Double-tap My Computer.

2. Select thefile or program to be added to the desktop, then tap
File/ Send To / Desktop as Shortcut.

Storage Card

The TSCe data collector has a built-in storage card that may be used to
store your data and programs. This appears in the Windows CE files
system as the \Disk folder. Windows CE system maintains several
special files on this card, such as nk.bin and ranger.reg. The files
contain crucial information necessary for the correct operation of the
TSCe data collector. Directly modifying these files may result in the
TSCe data collector failing to operate correctly.

Rebooting

If the TSCe data collector failsto respond to keystrokes, you may need
to reboot the system. Turn off the data collector and turn it back on

again.
If this does not work then perform a soft reset.

Soft reset

A soft reset (warm boot) shuts down the hardware and restarts the
Trimble Survey Controller software. You will not lose any data by
performing awarm boot.

To perform a soft reset:
 Holddown and [cv1), while you press and release (@ ).

The TSCe data collector will reset to the default Microsoft
Windows desktop view.
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Hard reset

You will not lose any datathat is stored on the built-in storage card
(the\Disk folder) by performing a hard reset (cold boot). The contents
of the RAM memory will be cleared, including any desktop shortcuts
that you have created.

To perform a hard reset:
1. Holddown[0].

After approximately 5 seconds, a dialog and a countdown timer
appear, indicating that the TSCe data collector will reset.

2. Continueto hold (@ ]for 5 seconds, then release.

The TSCe data collector will briefly display the boot screen and
then reset to the default Microsoft Windows desktop view.

Caring for the Unit

Trimble recommends the following to maintain your TSCe data
collector during everyday use, aswell as preventing potential physical
damage or dataloss.

Temperature

Do not expose the unit to temperatures below —20 C (—4°F) or above
+60 C (140°F). Do not leave it in direct sunlight for extended periods
of time.

Shock

The unit is designed to withstand aMIL-STD-810E drop. However,
impact or pressure on the display screen can cause it to crack. Protect
the display from impact, pressure, or abrasive substances.
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Water
The TSCe is designed to be immersible in up to one meter of water,
for up to one hour. Ensure that the battery compartment screws are
secured tightly when replacing the battery.
Note — Removal of the backcase screws voids the warranty.
Cleaning the case
Clean the unit with a soft cloth dampened with clean water or with
water containing a mild detergent. If the keyboard has dirt or grime on
it, use compressed air or avacuum cleaner, or gently rinseit with clean
water.
Care of touch screen
Keep the touch screen clean using a soft cloth dampened with clean
water or glass cleaner. Do not apply any cleaner directly to the
screen—apply the cleaner to the soft cloth and then gently wipe the
screen.
Note — Do not use any abrasive cleaners.
Applying a screen protector
Use a screen protector to help keep the touch screen clean and
protected. Clean the screen thoroughly and leave it dightly wet. Peel
the backing from the screen protector before applying it to the screen.
Use a soft cloth to squeeze the excess water and air from under the
screen protector.
Safeguarding data
Back up your work regularly using Microsoft ActiveSync or the
Trimble Data Transfer utility.
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ESD protection

All computers are susceptible to el ectrostatic discharges. Before using
the TSCe data collector, discharge any built-up static by grounding
yourself to anon-electronic item.

Display heater

Usethe display heater by plugging in an external 12-volt battery. If the
internal temperature drops below 0°C (32°F), the heater will
automatically turn on to warm the unit.

Trimble Survey Controller User Guide 419



A  The TSCe Data Collector

420 Trimble Survey Controller User Guide



APPENDIX

Database Search Rules

In this chapter:

= Introduction
m The Trimble Survey Controller database
= Database search rules



B

Database Search Rules

Introduction

This appendix discusses the database search rules that are used by the
Trimble Survey Controller software.

The Trimble Survey Controller Database

422

The Trimble Survey Controller software includes a dynamic database.
This stores networks of connected vectors during RTK and
conventional surveys, making the positions of some points dependent
on the positions of others. If you change the coordinates of a point that
has dependent vectors (for example, an instrument station, a backsight
point, or a GPS base station), this affects the coordinates of al points
that depend on it.

To change the coordinates of a point, do one of the following:

*  Measure another point with the same name as the existing point.
When the Duplicate point, out of tolerance warning appears, select
Overwrite.

*  Key in another point with the same name as the existing point.
When Duplicate point, out of tolerance warning appears, select
Overwrite.

Note — Thiswarning only appears if the new point is out of tolerance
with the original point. If you have changed the tolerance values the

message may not appear. For more information, see Duplicate point:

Out of tolerance screen, page 212.

The Trimble Survey Controller software uses database search rules to
resolve the coordinates of dependent points, based on the new
coordinates for a point they depend on. If the coordinates of a point
with dependent points move by a certain amount, the dependent points
are shifted by the same amount.
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If apoint name aready existsin the database, the Trimble Survey
Controller software displays the Duplicate point, out of tolerance warning
message when you try to store a point that is outside the duplicate
point tolerance, and that has the same name. The exception to thisis
when you store aface 2 observation to a point that already hasaface 1
observation—in this case the face 2 observation is checked to seeiif it
iswithin tolerance of the face 1 observation and then stored. For more
information about face 1 and face 2 observations, see Measuring a
Point in Two Faces, page 364.

Z!E Warning — When you get the duplicate point warning, you could be about
to overwrite a point that has dependent vectors. The coordinates of the
dependent vectors could change.

Database Search Rules

This section explains the database search rules relevant to the Trimble
Survey Controller database.

The Trimble Survey Controller software lets multiple points with the
same point name (point ID) exist in the same job:

» If you measure or key in a point with a name that already exists
in the database, you can choose to overwrite it when you store
the new one. All previous points of the same name, and with the
same or alower search class, are deleted.

Note — Deleted points remain in the database and have a search
class of Deleted. For more information, see Search Class,
page 425.

* If youmeasure or key in apoint with a name that already exists
in the database, you can choose to store another point. Both
points are stored in the database, and both are transferred with
the job. The Trimble Survey Controller search rules ensure that
the point with the highest class is used for calculations. If there
are two points of the same class, thefirst is used.
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To distinguish between points of the same name and to decide how
these points are to be used, the Trimble Survey Controller software
applies a set of search rules. When you ask for the coordinates of a
point in order to perform afunction or calculation, these search rules
sort the database according to:

» theorder in which the point records were written to the database

» theclassification (search class) given to each point

Order in the Database

A database search starts at the beginning of the job database and works
down to the end of the job, looking for a point with the specified name.

The Trimble Survey Controller software finds the first occurrence of a
point of that name. It then searches the rest of the database for points
of the same name.

Note — The database search changed for version 7.50 and later of the
Trimble Survey Controller software. Previously the software searched
from the end of the job database and worked up.

The rules generally followed by the software are:

» If two or more points have the same class and the same name, it
uses the first point.

» If two or more points have the same name but different classes,
it uses the point of higher class, even if thisis not the first
occurrence of the point.

»  |If two or more points—one from the job database and one from
an attached .csv file—have the same name, the one in the job
database is used.
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Search Class

The Trimble Survey Controller software gives most points a
classification. It uses this classification to determine the relative
importance of points stored in the job database.

Note — Matched pair and mean turned angle records do not have a
classification because they are exceptions to the search rules. For
more information, see Exceptionsto the search rules, page 428.

The classes are arranged in a descending hierarchy, as follows:

Control — (the highest class) can only be set when apoint is
keyedin or transferred. This classification isalso given to points
that are adjusted in a traverse computation.

Normal —is given to all measured points apart from staked
points. Transferred points can also be given this class.

As-staked — is given to points measured during stakeout.

Backsight —is given to observations made to the backsight point
during a station setup and to observations made during a
resection.

Check —is given to aconventional check point observation, or a
GPS point measured with a duplicate name and stored as a
Check class point. For more information, see Duplicate point:
Out of tolerance screen, page 212.

Deleted —is given to points that have been overwritten, where
the original point had the same (or alower) search classthan the
new point. It is also given to points/lines/arcs and roads that
were deleted manually in the job database.

Deleted points are not displayed in point lists and they are not
used in calculations. However, they do remain in the database.

Note — You cannot overwrite a control class point with a measured

point.
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Control classisused in preference to normal, as-staked, backsight, or
check class. It can only be set by you. Use control classfor points that
you want to use in preference to points of the same namein the same
job database. For more information, see Assigning control classto a
point, page 427.

Normal classis used in preference to as-staked, backsight, or check
class, and as-staked classis used in preference to backsight or check
class.

If points have the same class as well as the same name, the first point
in the database is used.

Example

If apoint named “1000” is entered asthe start point when calculating a
from-a-baseline offset, the Trimble Survey Controller software
searches for the first occurrence of point “1000”. It then searches the
rest of the database for any point named “1000”, under the following
rules:

. If no other point of this nameisfound, it usesthe oneit hasto
calculate the offset.

* If another point “1000” is found, the software compares the
classes of the two points. It uses the point “1000” that has the
highest classification.

For example, if both points were keyed in and one was given a
normal classification, the other a control classification, the
Trimble Survey Controller software uses the control class point
to calculate the offset—regardless of which record the search
findsfirst.

«  If the points are of the same class, the Trimble Survey
Controller software uses the first one.

For example, if both points named “1000” were keyed in, and
both were given anormal classification, the first oneis used.
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Assigning control class to a point

Control classisthe highest classification that you can give to a point.
Any high-accuracy point that you use as afixed standard in ajob can
be a control point.

If you specify control search class when you key in the coordinates for
apoint, you can be sure that those coordinates will not change until
you key in another point of the same name and the same search class
(control) and choose to overwrite the first point.

The Trimble Survey Controller software never elevates measured
points to control class. Thisis because measured points have
measurement errors and may change or be measured again during the
course of the job. If the keyed-in point “CONTROL 29" is control
class, generally you would not want the coordinates of that point to
change. A control class point is held fixed for the job.

The Trimble Survey Controller software can measure control points—
observed control points—but it does not give them control
classification. Thisis because, in calibration, the measured point often
has the same name as the keyed-in control point. This makes it easier
to set up the calibration. It also makes it easier to manage your data,
for example, if you know that all references to point “CONTROL29”
on the ground are also references to point “CONTROL29" in the
database.
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Exceptions to the search rules

Normal search rules are not used in the following situations:

In calibration — Calibration searches for the highest class point
stored as grid coordinates. This grid point is used as one of a
pair of calibration points. The Trimble Survey Controller
software then searches for the highest class GPS point stored as
WGS-84 coordinates or asaWGS-84 vector. This point is used
as the GPS part of the point pair.

When starting an RTK rover — When you start arover survey, if
the broadcast base point is called “BASEQ01”, choosing Sart
survey causes the Trimble Survey Controller software to search
for the highest class GPS (WGS-84) point of that name. If no
GPS point exists with the name “BASE001", but “BASE001”
existswith grid or local coordinates, the Trimble Survey
Controller software convertsthe grid or local coordinates of the
point into a GPS (WGS-84) point. It uses the projection, datum
transformation, and current calibration to calculate the point. 1t
isthen stored, as“BASEQ001", with WGS-84 coordinatesand is
given acheck class classification so that the original grid or
local coordinates will still be used in calculations.

Note— The WGS-84 coordinates of the base point in the Trimble
Survey Controller database are the coordinates fromwhich GPS
vectors are solved.

If there is no base point in the database, the position broadcast
by the base receiver is stored as a normal class point and it is
used as the base coordinates.

When using mean turned angle records — Mean turned angle
records in the database are normal class points, and a control
class point is always used in preference. However, a mean
turned angle record is aways used in preference to any other
face 1 or face 2 observation, or matched pair record. If thereare
two mean turned angle records of the same namein the
database, the first oneis used.
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Note— Matched pair records are not used by the Trimble Survey
Controller search rules. A mean turned angle record always
exists when there is a matched pair record and the mean turned
angle record is always used in preference.

. In aconventional survey, when the orientation is derived from a
keyed-in azimuth and is later updated by providing coordinates
for the backsight — In a conventional survey, when the
coordinates for the backsight point are not known, the
orientation for a station setup can be defined in the following

ways:
— Anazimuth can be keyed in.
—  The azimuth can be left as null.

A keyed-in azimuth is always used in preference to a computed
azimuth. To forcethe Trimble Survey Controller softwareto use
a computed azimuth, edit the keyed-in azimuth and set it to null.

e Inaconventiona survey with angles-only observations—In a
conventional survey an angles-only point has alower search
class than any other point of the same class.

Note — Pointsin a .csv file that are automatically copied to the job
database are stored as normal class points, so follow the standard
search class rules for normal points. CSV points that are accessed by
a job, but are not copied to the job database, do not follow the
database search rules.
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Conventional Instrument
Settings

In this chapter:

= Introduction

s Trimble and Geodimeter
s Leica

=  Sokkia

= Nikon

= Pentax

= Additional notes



C

Conventional Instrument Settings

Introduction

This appendix lists the settings for different conventional instruments.
The Trimble Survey Controller software supports the instruments
listed and other instruments that are compatible.

432

Trimble and Geodimeter

Before you connect the TSCe data collector to older
Geodimeter instruments, select an appropriate survey style,
which must specify the correct type of instrument. Connect the
instrument and select Sation setup. Failure to follow this
procedure may result in communication errors. If this occurs,
turn the instrument off and try again.

This does not apply to robotic instruments connected remotely
through aradio modem.

To use the Trimble Survey Controller software with a
Geodimeter 600 instrument in robotic mode, you must have the
third-party interface option (C& C) turned on in the instrument.

All Trimble 5600 and Geodimeter 600 instruments shipped
since November 2000 have the option aready installed. To get
the option installed, or if you are unsureif the option isinstalled
in your instrument, please check with your local distributor or
service center.

When you measure a point using a Geodimeter 420 instrument,
press A/M on the instrument then in the Trimble Survey
Controller software.
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Robotic instrument radio support

To configure the radio settings for a Trimble 5600 Series and a
Geodimeter System 600 Robotic instrument from the Trimble Survey
Controller software:

1.

Leica

Configure the Radio channel, Station address and Remote
address fields as required in the Instrument menu of your
survey style.

Remove the CU600 control unit from the instrument, connect
the TSCe data collector, and turn the instrument on.

Tap the softkey to set theradio at the instrument.

When you connect the TSCe data collector to the remote radio,
the Trimble Survey Controller software establishes the radio
link between the instrument and remote radio using the
specified settings.

Before you connect the TSCe data collector to aLeica
instrument, select an appropriate survey style, which must
specify the correct type of instrument. Connect the instrument
and select Sation setup. Failure to follow this procedure may
result in communication errors. If this occurs, turn the
instrument off and try again.

This does not apply to robotic instruments connected remotely
through aradio modem.

When using a Leicainstrument in reflectorless mode, set the
EDM precision to Instr. default in the survey style.
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Sokkia

Nikon

Pentax

The Stakeout turn to zero check box appears when the

instrument typeis SET (Extended). Select this check box if you
want the horizontal angle on the instrument to display 0° 00" 00"
when the instrument is turned on line with the point in stakeout.

The Nikon cable looks identical to the Topcon and Sokkia
cables, but the pin outputs are different. These cables are not
interchangeable.

Most Nikon instruments support the Set (Basic) commands, so
in addition to using the Nikon instrument type you can also
specify Set (Basic) as the instrument in the survey style for use
with Nikon instruments.

Do not use the Mils, or Feet/inches units when using a Pentax
instrument.

Additional Notes

The conventional instrument should always display the Measure
screen when connected to the Trimble Survey Controller
software. Some instruments (for example, the Leica) cannot
communicate to external devices when they are not in the
measure screen.

The Trimble Survey Controller software automatically sets the
data bits based on the parity. When the parity is None, Data bits
is set to 8. When the parity is Odd or Even, Data bitsisset to 7.
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For additional information on using aconventional instrument with the
Trimble Survey Controller software, seethe Trimble Survey Controller

Release Notes.

If you are using an instrument that is not listed, try using the survey
style for asimilar instrument, and configure the appropriate settings

on the instrument, as shown in Table C.1.

Table C.1 Conventional instrument settings

Make and |Trimble Survey Cable connected |Conventional instrument

model Controller default to TSCe setting
communication settings

Trimble

3300 Set the protocol to REC E and
Baud: 9600 8P connector turn off recording.

3600 Parity: None to DB9 The Rec Elta Protocol
HA VA status rate: 1 s Interpreter software is required

on the instrument.

600M Baud: 1200 Select the Standard table (table
Parity: None number 0).
HA VA status rate: Never Set F79 to 62.

Hirose to O-shell
5600 Servo Lemo Select the Standard table (table
(Trimble p/n 44147) | number 0). Select RPU Manual

Baud: 9600 Hirose Y-cable with | OF Automatic.
Parity: None power supply to 0-

5600 HA VA Status Rate: 2 s She” Lemo Select the Standard table (table

Robotic Hirose to DB9 number 0). Select RPU

Remote.
TTS Baud: 9600 0-shell Lemo to No special settings.
300/500 Parity: None 0-shell Lemo

HA VA Status Rate: 1 s

(Trimble p/n 31288)
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Table C.1 Conventional instrument settings (Continued)
Make and | Trimble Survey Cable connected |Conventional instrument
model Controller default to TSCe setting
communication settings
Leica
Baud: 19200
TC300 Parity: Even
HA VA status rate: 2 s
TC500 Eau_d: 2E400 No special settings.
arity: Even
Tcaoo HA VA status rate: 2 s
TC805
T1000 Baud: 2400
(6 key Parity: Even
model) HA VA status rate: Never Set the instrument
Leica 5-pin communications format to
T1000 Lemo to DB9 T1000 and output to GRE.
(14 key Baud: 2400
model) Parity: Even
HA VA rate: 2 -
TC1100 status rate: 2 s Set the RCS communications
) mode to off. Ensure that the
TC1100 Bagd. 9600 instrument is in Measurement
Servo Parity: Even mode
(GSI) HA VA status rate: 2 s '
TC1100
Servo Set the RCS communications
(Geocom) | Baud: 19200 mode to on. Ensure that the
TC1100 Parity: None . Leica Y-Cable with | instrument is in Measurement
. HA VA status rate: 2 s mode
Robotics power supply to :
(Geocom) DB9
TC1600 No special settings.
TC2000 Bagd:. 2400 Leica 5-pin On the instrument,
Parity: Even Lemo to DB9 lect SET MODE. then 75
HA VA status rate: 2 s selec , then /5.
TC2002 No special settings.
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Table C.1 Conventional instrument settings (Continued)
Make and | Trimble Survey Cable connected |Conventional instrument
model Controller default to TSCe setting
communication settings
Nikon
DTM-310
DTM-420 | Baud: 1200
DTM-450 | parity: None . . .
—— HA VA status rate: 2 s Hirose to DB9 No special settings.
DTM-530
DTM-800 Baud: 1200 Use Instrument type Set
Parity: None (Basic). The DTM-800 does not
HA VA status rate: Never support the Nikon format.
Pentax
Baud: 1200 Hirose to DB9 Configure the port parameters
PCS-325 Parity: None as follows:
HA VA status rate: 1 s Xon/Xoff: No
Command set: Nil
Sokkia
SET 3B
SET 3C Il . When using Set (Extended)
Baud: 1200 select RS232C on the SET and
SET 5w | Parity: None Hirose to DBY set the Checksum to No.
SET 5F HA VA status rate: Never | RIf0S€ 10 No special settings required
using SET (Basic).
Power set
3100
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Table C.1 Conventional instrument settings (Continued)
Make and | Trimble Survey Cable connected |Conventional instrument
model Controller default to TSCe setting
communication settings
Spectra Precision (Geotronics)
420 Baud: 1200 Geotronics DB9
Parity: Even Y-cable with power
HA VA status rate: Never |supply to DB9
520 Bau_d:_ 1200 Select the Standard table (table
610 Ei’lgA None N number 0).
status rate: Never Hirose to O-shell Set F79 to 62.
620
Lemo
640 (Trimble P/N 44147)
500/600 Baud: 9600 Hirose Y-cable with | gg|ec the Standard table (table
Servo Parity: None power supply 10 0- |, \mber 0). Select RPU Manual
HA VA Status Rate: 2 s | Shell Lemo or Automatic.
Hirose to DB9
600 Select the Standard table (table
Robotics number 0). Select RPU
Remote.
4000 Servo | Baud: 9600 Geotronics DB9 Select the Standard table (table
Parity: None Y-cable with power | number 0).
HA VA Status Rate: supply to DB9 Set F79 to 62.
Never
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Table C.1 Conventional instrument settings (Continued)
Make and | Trimble Survey Cable connected |Conventional instrument
model Controller default to TSCe setting
communication settings
Topcon
GTS-700
GTS-701
GTS-711D No special settings.
GTS-500
GMT-100 Baud: 1200 Hirose to DB9 Select Parameters / Comms
Parity: Even ganFs_cle_t the fCf:lt:{h/LF thlon to
HA VA status rate: Never o urn o . € minimum
distance setting.
GTS-311 Select Parameters / Comms
and set the CR/LF option to
GTS-312 OFF.
GTS-211D No special settings.
Zeiss
Elta 2 Baud: 1200 No special settings.
Elta 3 Parity: Odd Zeiss 5P connector
HA VA status rate: Never |© DB9
Elta 4 Do not use Mils as the angular
its.
Rec Elta 15 | Baud: 4800 untts
Parity: Odd Set data record format to Rec
HA VA status rate: 1 s 500.
Elta C Baud: 9600 Zeiss 8P connector The Rec Elta Protocpl _
Parity: None to DBO Interpreter software is required
HA VA status rate: 1 s on the instrument
R Series Baud: 9600 Set the protocol to REC E and
Parity: None turn off recording.
HA VA status rate: 1 s
S Series Not supported
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Glossary

This section explains some of the terms used in this manual.

almanac

Anti-Spoofing
(AS)

autonomous
positioning

base station

Data, transmitted by a GPS satellite, that includes orbit
information on al the satellites, clock correction, and
atmospheric delay parameters. The almanac facilitates rapid
SV acquisition. The orbit information is a subset of the
ephemeris data with reduced precision.

A feature that allows the U.S. Department of Defenseto
transmit an encrypted Y-code in place of P-code. Y-code is
intended to be useful only to authorized (primarily military)
users. Anti-Spoofing is used with Selective Availability to
deny the full precision of GPS to civilian users.

Theleast precise form of positioning that a GPS receiver can
produce. The position fix is calculated by one receiver from
satellite data alone.

In a GPS survey, you observe and compute baselines (the
position of one receiver relative to another). The base station
acts as the position from which all unknown positions are
derived.

A base station is an antenna and receiver set up on aknown
location specifically to collect datato be used in
differentially correcting rover files. Trimble GPS
Community Base Station and areceiver in base station mode
are exampl es of base stations.
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baud

C/A code

CMR

Coarse
Acquisition (C/A)
code

constellation

data logging

data message

datum

Differential
Positioning

A unit of data transfer speed (from one binary digita device
to another) used in describing serial communications;
generally one bit per second.

See Coarse Acquisition code.

Compact Measurement Record. A satellite measurement
message that is broadcast by the base receiver and used by
RTK surveys to calculate an accurate baseline vector from
the base to the rover.

A pseudorandom noise (PRN) code modulated onto an L1
signal. This code helps the receiver compute the distance
from the satellite.

A specific set of satellites used in calculating positions: three
satellites for 2D fixes, four satellitesfor 3D fixes.

All satellites visible to a GPS receiver at onetime. The
optimum constellation is the constellation with the lowest
PDOP. See dso PDOP.

The process of recording satellite datain afile stored in the
receiver or the datalogger memory.

A message, included in the GPS signal, that reports on the
location and health of the satellites as well as any clock
correction. It includes information about the health of other
satellites as well astheir approximate position.

See geodetic datum.

Precise measurement of the relative position of two receivers
tracking the same satellites simultaneoudly.
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DOP

Doppler shift

DTM

dual-frequency

Earth-Centered-
Earth-Fixed
(ECEF)

elevation

Dilution of Precision, an indicator of the quality of a GPS
position. DOP takes into account the location of each
satellite relative to other satellites in the constellation, as
well as their geometry relative to the GPS receiver. A low
DOP value indicates a higher probability of accuracy.

Standard DOPs for GPS applications are:
— PDOP — Position (three coordinates)
— RDOP — Relative (Position, averaged over time)
—HDOP — Horizontal (two horizontal coordinates)
—VDOP — Vertical (height only)
— TDOP — Time (clock offset only)

The apparent change in frequency of a signal caused by the
relative motion of satellites and the receiver.

Digital Terrain Model. An electronic representation of
terrain in three dimensions.

A type of receiver that uses both L1 and L2 signals from
GPS satellites. A dual-frequency receiver can compute more
precise position fixes over longer distances and under more
adverse conditions because it compensates for ionospheric
delays.

A cartesian coordinate system used by the WGS-84
reference frame. In this coordinate system, the center of the
system is at the earth’s center of mass. The z axisis
coincident with the mean rotational axis of the earth and the
X axis passes through 0° N and 0° E. They axisis
perpendicular to the plane of the x and z axes.

Height above mean sealevel. Vertica distance above the
geoid.
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elevation mask

ellipsoid

ephemeris

epoch

feature codes

fixed solution

float solution

GDOP

The angle below which Trimble recommends that you do not
track satellites. Normally set to 13 degrees to avoid
interference from buildings and trees as well as ground
multipath errors.

A mathematical model of the earth formed by rotating an
ellipse around its minor axis. For ellipsoids that model the
earth, the minor axisisthe polar axis and the mgjor axisis
the equatorial axis. An elipsoid is completely defined by
specifying the lengths of both axes, or by specifying the
length of the major axis and the flattening.

The current satellite position predictions, transmitted in the
data message.

The measurement interval of a GPS receiver. The epoch
varies according to the survey type:

—for real-time surveysit is set at one second

— for postprocessed surveys it can be set to arate of
between one second and one minute

Simple descriptive words or abbreviations that describe the
features of a point. For more information see Chapter 5,
Using Feature and Attribute Libraries.

Indicatesthat the integer ambiguities have been resolved and
asurvey isinitialized. Thisisthe most precise type of
solution.

Indicatesthat the integer ambiguities have not been resolved,
and that the survey is not initialized.

Geometric Dilution of Precision. The relationship between
errorsin user position and time, and errorsin satellite range.
See dso DOP.
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geodetic datum

geoid

GPS

GPS time

HDOP

integer ambiguity

ionosphere

A mathematical model designed to fit part or all of the geoid
(the physical earth’s surface). A geodetic datum is defined
by the relationship between an ellipsoid and the center of the
earth. It takes into account the size and shape of the
ellipsoid, and the location of the center of the ellipsoid with
respect to the center of the earth (a point on the topographic
surface established as the origin of the datum).

Various datums have been established to suit particular
regions. For example, European maps are often based upon
the European datum of 1950 (ED-50). Maps of the United
States are often based upon the North American Datum of
1927 or 1983 (NAD-27, NAD-83). All GPS coordinates are
based upon the WGS-84 datum surface.

The surface of gravitational equipotential that closely
approximates mean sealevel.

Global Positioning System. Based on a constellation of 24
operational satellites orbiting the earth at a high atitude.

A measure of time used by the NAV STAR GPS system. GPS
timeis based on UTC but does not add periodic ‘leap
seconds’ to correct for changes in the earth’s period of
rotation.

Horizontal Dilution of Precision. See also DOP.

The whole number of cyclesin acarrier phase pseudorange
between the GPS satellite and the GPS receiver.

The band of charged particles 80 to 120 miles above the
earth’s surface. The ionosphere affects the accuracy of GPS
measurements if you measure long baselines using single-
frequency receivers.
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L1

L2

local ellipsoid

multipath

NAVDATA

NMEA

parity

The primary L-band carrier used by GPS satellites to
transmit satellite data. The frequency is 1575.42 MHz. Itis
modulated by C/A code, P-code, or Y-code, and a 50
bit/second navigation message.

The secondary L-band carrier used by GPS satellites to
transmit satellite data. The frequency is 1227.6 MHz. Itis
modulated by P-code or Y-code, and a 50 bit/second
navigation message.

Theellipsoid specified by acoordinate system. TheWGS-84
coordinates are first transformed onto this ellipsoid, then
converted to grid coordinates.

Interference, similar to ghosting on atelevision screen.
Multipath occurs when GPS signal s traverse different paths
before arriving at the antenna. A signal that traverses a
longer path yields alarger pseudorange estimate and
increases the error. Reflections from structures near the
antenna can cause the incidence of multiple paths to
increase.

The 1500-bit navigation message broadcast by each satellite.
This message contains system time, clock correction
parameters, ionospheric delay model parameters, and details
of the satellite’s ephemeris and health. Theinformation is
used to process GPS signals to obtain user position and
velocity.

A standard, established by the National Marine Electronics
Association (NMEA), that defines electrical signals, data
transmission protocal, timing, and sentence formats for
communicating navigation data between marine navigation
instruments.

A form of error checking used in binary digital data storage
and transfer. Options for parity checking include Even, Odd,
or None.
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P-code

PDOP

PDOP mask

postprocess

PRN

projection

The ‘precise’ code transmitted by the GPS satellites. Each
satellite has a unique code that is modulated onto both the
L1 and L2 carrier waves. The P-codeisreplaced by aY-code
when Anti-Spoofing is active.

Position Dilution of Precision, a unitless figure of merit
expressing the relationship between the error in user position
and the error in satellite position. Geometrically, PDOP is
proportiona to 1 divided by the volume of the pyramid
formed by lines running from the receiver to four satellites
observed. Values considered good for positioning are small
(for example, 3). Values greater than 7 are considered poor.
Small PDOP is associated with widely separated satellites.
PDOP isrelated to horizontal and vertical DOP by
PDOP?=HDOP?+VDOP?. See also DOP.

The highest PDOP value at which areceiver will compute
positions.

To process satellite data on a computer after it has been
collected.

Pseudorandom number, a sequence of digital 1'sand O0'sthat
appear to be randomly distributed like noise, but that can be
exactly reproduced. PRN codes have alow autocorrelation
value for al delays or lags except when they are exactly
coincident.

Each NAV STAR satellite can be identified by its unique C/A
and P pseudorandom noise codes, so theterm ‘PRN’ is
sometimes used as another name for GPS satellite or SV.

Projections are used to create flat maps that represent the
surface of the earth or parts of that surface.
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QC records

ratio

RDOP
reference station

RMS

rover

RTCM

RTK

Quality Control records. With precise positioning
applications, this receiver option lets you process
RTCM-104 corrections and satellite datain real timeto
provide position precision statistics.

During initialization, the receiver determines the integer
number of wavelengths between each satellite and the GPS
antenna phase center. For a particular set of integers, it
works out the probability that thisisthe correct set. The
receiver then calculates the ratio of the probability of
correctness of the currently-best set of integersto the
probability of correctness of the next-best set. A high ratio
indicates that the best set of integers is much better than any
other set. (This gives us confidence that it is correct.) The
ratio must be above 5 for New Point and OTF initiaizations.

Relative Dilution of Precision. See also DOP.
See base station.

Root Mean Square. Thisis used to express the accuracy of
point measurement. It is the radius of the error circle within
which approximately 70% of position fixes are to be found.
It can be expressed in distance units or in wavelength cycles.

Any mobile GPS receiver and field computer collecting data
in the field. The position of aroving receiver can be
differentially corrected relative to a stationary base GPS
receiver.

Radio Technical Commission for Maritime Services, a
commission established to define a differential datalink for
the real-time differential correction of roving GPS receivers.
There are two types of RTCM differential correction
messages, but all Trimble GPS receivers use the newer
Type 2 RTCM protacol.

Real-time kinematic, atype of GPS survey.
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single-frequency

SNR

SV
TDOP

TOW

tracking

uTC

VDOP

WAAS

WGS-84

Y-code

A type of receiver that only usesthe L1 GPSsignal. Thereis
no compensation for ionospheric effects.

Signal-to-Noise Ratio, ameasure of the strength of asatellite
signal. SNR ranges from 0 (no signal) to around 35.

Satellite Vehicle (or Space Vehicle).
Time Dilution of Precision. See also DOP.

Time of Week in seconds, from midnight Saturday
night/Sunday morning GPS time.

The process of receiving and recognizing signals from a
satellite.

Universa Time Coordinated. A time standard based on local
solar mean time at the Greenwich meridian. See also GPS
time.

Vertical Dilution of Precision. See also DOP.

Wide Area Augmentation System. A satellite-based system
that broadcasts GPS correction information. WAAS capable
GPS receivers can track WAAS satellites. WAAS s
synonymous with the European Geostationary Navigation
Overlay Service (EGNOS) and Japan’s Multifunctional
Transport Satellite Space-based Augmentation System
(MSAYS).

World Geodetic System (1984), the mathematical ellipsoid
used by GPS since January 1987. See also ellipsoid.

An encrypted form of the information contained in the
P-code. Satellites transmit Y-code in place of P-code when
Anti-Spoofing isin effect.
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Index

Symbols

.csv file. See Comma Delimited file
.dc file. See Data Collector file
.gdf file. See Geoid Grid file

A

abbreviations, stationing 97
Accept softkey 140
accepting ascreen 12
acknowledging amessage 19
adaptor cable 230
adding
coordinates | ater, conventional 356
feature code 84
feature code library 83
observations for resection 353
pointsto calibration 276
pointsto resection 354
additional control 32
adjusted traverse point
search class 181
storing 181
adjusting coordinates 27
adjusting the double-tap speed 415
alignment
changes direction 140
different start and end 94
Angle and distance, stakeout display
setting 382

angle display format 58
Angles and distance, conventional point
measurement method 346
Angles, conventional point measurement
method 346
annotation to end of element 146
antenna (external), icon 7
antenna height
calculating coordinates 301
changing to improveinitiaization 267
editing 15
measuring 218
offset points 16
on range pole 219
using atripod 220
with ground plane 221
antenna height record, if changed 185
Antenna Phase Center (APC) 218
antennatype
customizing Survey Style 197
selecting using Style wizard 193
specifying 204
Antenna.ini file 222
apc. See Antenna Phase Center
Apply softkey 277
arc
defining circular 140
defining features 125
defining road 136
deleting 17
direction from start point 125
staking out 320
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staking out, conventional 389
stationing along 126
storing 127
tangents 128
area, computing enclosed 160
arrow in graphical display screen 310
arrow keys, navigating the database 15
arrows
in graphical display screen 290
arrows, solid or hollow 383
ASCII data
receiving from external device 77
sending to external device 74
transferring grid coordinates 72
assigning Control class 427
As-staked class points 304, 425
as-staked point
measuring, conventional 384
measuring, GPS 298
measuring, roading 113
setting details 209
setting details, conventional 338
Asymmetric parabola, defining 140
attribute data capture, improving 87
attribute icon 84
attribute library, transferring 83
attributes
collecting using note records 89
entering 87
no predefined 89
predefined 86
repeating for feature 87
storing additional information 86
what they are 82
when resurveying 88
Auto calibrate
inspecting results 282
setting 279
setting tolerances 211
switching on/off 211
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using 277
auto end point, setting 207
Auto mode 21
automatic
calibration 272
initialization 265
point naming during data transfer 75
point numbering 206
termination, Rapid point 297
termination, topo point 207
automatic tracking by servo or robotic
instruments during remote operation 379
automatic turning
when using servo or robotic
instruments 372
Autonomous observation class 303
autonomous position
starting first base 225
available radio frequencies 239
averaging matched pair 364
azimuth
calculating 155
display 63
origin for offset points 185
using Trimble Survey Controller to
calculate 162
when using quadrant bearings 155

B

back tangent 125, 128
back-processing data 268
Backsight class points 304, 425
backsight point

checking 366

measuring 345

measuring multiple times 340
backsight point, both faces 364
bad initialization, effect of 265
bandwidth, low radio 200



Index

base receiver
antenna configuration 197
external radio 198
postprocessed survey setup 239
real-time and postprocessed survey
setup 242
real-time survey setup 227
satellites tracked 286
setting up for GPS survey 224
starting before rover 225
support for multiple survey types 200
Base screen 245
Base softkey 286
Base started message 245
base station
coordinates for GPS survey 224
entering coordinates 243
set up relative to another base 225
swapping during arover survey 269
base stations
linked by baseline 227
multiple 235
base survey
ending 246
starting 242
battery
changing 413
charging 413
installing 412
baud rate, set automatically 243
bearings
magnetic 65
using quadrant 12, 155
before creating ajob, settings 42
benchmarks, working without 34
Between two points method, Cogo Compute
azimuth 162
boundary
calculating misclosure 133
keyingin 132

Bowditch traverse adjustment 177
Brng-dist intersect method

Cogo Intersections 158
broadcast 244
Broadcast format field 200
broadcast message

format 200

RTK and RTCM 201
broadcast radio antenna, height of 235
bull’s-eye symbol 311

C
calculating
area 160
geoid-ellipsoid separation 34
traverse 177
values 13

calculating intersections 156—160
calculations

See also Cogo menu

Trimble Survey Controller 422
calculator operators, in-field cal culator
calibrating 43

before staking out 308

different terms 225

magnetic compassin laser 405

the touch screen 414

tolocal control 32

using the Trimble Survey

Controller 274

calibration 27

automatic 211, 279

13

automatic during RTK survey 277

copying 32

exception to search rules 428
GPS point names 280

if tolerances exceeded 281
keyingin 44
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notes and recommendations 272
point names 211
recalculating 276
scale factor 210
summary of output 29
when required 30
when to perform one 308
calibration points
choosing observation type 210
measuring 299
measuring for automatic
calibration 279
naming 211
placing 273
storing 280
calibrations, if different 47
catch point
congtruction offsets 110
determining 111
staking out 96
values 114
catch position, side slope 109
caution 16, 30, 43, 152, 184, 212, 225, 230,
244, 308, 405
cellular modem commands 204
cellular modem icon 7
center point filled in, conventional 384
center point of arc 125
centimeter-level precision
kinematic survey 248
chainage. See stationing
changing
automatic calibration results 282
coordinate view 16, 58
feature and attribute library 86
feature code with attributes 84
initialization times 212
instrument height before
resection 350
occupation times for FastStatic
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points 208
stakeout defaults, conventional 379
Survey Style during survey 357
target height 365
units 12
changing the face 398
Check class points 300, 304, 425
Check mark softkey 280
check marks in Instrument/Satellites
screen 285
Check mode 21
check point, measuring 300
Check shot screen 366
checkshot, conventional 366
Chk BS softkey 367
choosing
coordinate system for GPS survey 24
differential survey type 215
survey type 192
chord length 125
circuit of points, computing misclosure 133
circular arc, defining 140
Clarionradio 237
class, point 304
classification of points 303
hierarchy 425
Clear To Send (CTS) 206
clock, setting
time, setting 415
clockwise arc 125
CMR See Compact Measurement Record
format
CntL1 column 286
Coarse mode 309
code
assigning offset 98
for subdivided points 66
in Confirm staked deltas 96



Index

Code field, entering feature code from
library 85
Cogo 49, 61
Cogo functions, what they do 151
Cogo menu 5
Compute area 160
Compute azimuth 162
Compute distance 166
Intersections 156
Subdivide aline 169
Subdivide an arc 172
Traverse 177
Cogo settings 61
Cogo softkey in some Cogo fields 153
COM ports, diagram 411
combined GPS and conventional
calibration 272
combined GPS and conventional survey
coordinate system 39, 43, 345
combining face 1 and face 2
observations 340, 364
Comma Delimited file 70, 73, 74, 340
Comma Separated Values file. See Comma
Delimited file
Compact Measurement Record (CMR)
format 200
compass rule method of traverse
adjustment 177
compass traverse adjustment method 341
compass, laser rangefinder 407
components, choosing for resection
caculation 354
Compute area 160
Compute azimuth 162
Compute distance 166
computed points, classification of 303
computing enclosed area 160
Configuration menu 5
Controller menu 5
Job menu 5

Job/Cogo settings 61

Job/Units 58

Survey Styles 215

Survey Stylesmenu 5
configuration of connected GPS

receiver 289

configuring

job units 58

laser rangefinder 406

radio as repeater 238

Trimble Survey Controller for use

with conventional instrument 330

connected receiver, information about 284
connecting

to Trimble's conventional

instrument 344

TSCe and other device 72
connectors, diagram 411
construction offsets, catch point 110
continuous points

configuring 209

icon 8

measuring line of 297
Control class points 304, 425

setting 426
Control class, assigning to apoint 427
control points

distribution of local 29

from archives 24

measuring 274

placing 29

transferring 273
Controller menu 5
controls 397
conventional instrument

corrections 60

correctionswarning 337

icons 7

menu 396

no calibration 272
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null (?) coordinates 46
offsets 184
robotic 397
Search class 303
settings 432
staking out aroad 103
viewing type 396
with laser rangefinder 334, 404
conventional observations, combining with
GPS measurements 24, 39, 43
conventional survey
defining a coordinate system 39
ground level measurements 39
Scale factor only 45
vectors 301
Conventional Survey Style 330
options 331
conventions, tangents 127
converging lines, from measured points 189
converting NEE or LLH to WGS-84 226
coordinate geometry See Cogo
coordinate system 24, 39
changing 308
choosing for GPS survey 24
combining GPS and conventional
observations 345
defining for new conventional
survey 39
defining for new GPS survey 38
if unknown 43
if unsure 39
local 25
no ellipsoid distances 62
U.S. State Plane 1927 32
U.S. State Plane 1983 32
coordinate valueis"?' 59
coordinate view
changing 58
changing for apoint 17
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changing when reviewing the
database 16
options 58
storing 122
coordinates
adding later, conventional 356
base station 224
calculating in your local system 28
changing 422
choosing for GPS survey 24
combining local grid 273
different 226
entering base station 243
instrument unknown, resection 349
keyingin grid 278
known for instrument and
backsight 346
known instrument, unknown
backsight 347
NAD83 224
transforming local geodetic to local
grid 26
unknown, conventional 355
coordinates, setting display of 58
Copy duplicate points field 47
copying
calibration 32
data between jobs 46
job 46
receiver files 287
road definition 134
corrections 60
automatic checking 345
conventional instrument 337
messages 345
counterclockwise arc 125
cross fall, changing definition 145
cross-track
in Navigate to point 289
using during stakeout 312



Index

CTS. SeeClear To Send

curvature & refraction, setting 337
curvature correction 63

custom radio, defining 204
customizing Trimble Survey Styles 197
cut ditch width 147

cut dope values 146

cut, staking out aline 314

cut, with DTM 392

cyclestracked, list of 286

D

data
collecting sufficient 268
copying between jobs 46
entering 11
stored injob 42

data collecting 203

data collector
specifying 203

Data Collector (.dc) file
deleted records 18
transferring 68, 72
DataDictionary Editor software 86
data export, setting units 74
data format
sending files 74
datarate, changing radio 238
datatransfer 68
database
navigating and reviewing 15
Search class 425
search order 424
search rules 304, 423
storing arc 127
storing line 123
storing note 149
Trimble Survey Controller 422

date, setting 415
datum grid, NADCON 32
datum transformation 25
calculated by Trimble Survey
Controller 272
calibration output 29
if unknown 28
not defined 226
starting base without 30
starting survey without 30
using published parameters 28
default settings
elevation mask 196, 203
logging interval 194
PDOP 196, 203
PP initiaization times 212
defining
features of aarc 125
local dlipsoid 45
delayed transmission 235
Deleted class points 305, 425
Deleted classification 18
deleted observations, resection 354
deleted point 18
search rules 423
deleting
feature code 84
point, line, arc 17
resection observations 354
deltaangle 125
Deltaangle and radius method 130
deltas, stakeout 209
dependent points, resolving coordinates
dependent vectors 422
design elevationis? 114
design information, display 123, 126
desktop, adding aprogramto 416
Details softkey 353
detecting an incorrect initialization 265
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different
calibrations 47
coordinates, database and broadcast
point 226
differential GPS survey
atering elevation mask 203
field techniques 216
real-time, starting 259
typesof 214
digital terrain model See DTM
direct/reverse measurements 364
direction = right 125
direction arrow See arrow in graphical
display screen
direction of arc 125
disabled satellite 285
disconnecting the TSCe 245
display
azimuth 63
conventional format 380
conventional observations 335
GPS Surveyor or Target centered
mode 209
grid azimuth 63
grid deltas 310
grid distance 63
point symbols 50
quadrant bearings 58
South azimuth 64
stakeout, conventional 338
WGS-84, local, or grid
coordinates 301
zooming in 311
displaying, GPS time and week 288
distance
between two points, calculating 13,
155
setting units 58
using laser rangefinder 408
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distances

effect on computed area 161

for Cogo calculations 154

ground, grid, or elipsoid 61
Distances, stakeout display setting 382
distribution of control points 29
double-tap, adjusting the speed 415
DTM (digital terrain model)

staking out, conventional 392
DTM file

transferring 68
dual-frequency receiver

FastStatic occupation times 295

initialization 261

initializing postprocessed survey 267
duplicate observation tolerance check 340
duplicate point actions 212

conventional 339
Duplicate Point Actions (Rounds) 372
duplicate point tolerance check 341

E

Earth-Centered, Earth-Fixed (ECEF)
coordinates
point stored as 301
viewing 58
editing
feature code 85
measured point 96
optionsin Survey Style 195
records in database 15
road 95
road, using Key in menu 148
Survey Style 197
Survey Style during survey 357
EDM precision field 332
elements
keying in template 145
road, adding/deleting 136



Index

elevation
based on geoid model 34
mask for differential GPS survey 203
mask in Instrument/Satellites
screen 286
none calculated 355
ell (suffix) 62
ellipsoid
distance display 62
local 25
separation from geoid 34
WGS-84 24,25
embedded Cogo softkey 153
enclosed area, computing 160
ending
base survey 246
rover survey 269
survey, conventional 357
entering
data 11
job name 42
left and right templates 142
point name 153
quadrant bearings 12
entry spiral 137
equipment setup
base, postprocessed survey 239
base, real-time and postprocessed
survey 242
base, real-time survey 227
rover, postprocessed survey 255
rover, real-time and postprocessed
survey 257
rover, real-time survey 248
exit spiral 137
external antennaicon with antenna height 7
external device
connecting to 74
receiving data from 77
sending ASCI| datato 74

external power supply
icon 6
external radio, using at base 198

F

face 1 (F1) and face 2 (F2) observations
averaging 364
combining 340, 364
face, changing 398
failure, of Known Point initialization 266
FastStatic points
configuring 208
measuring 295
FastStatic survey 255
changing point occupation times 208
no topo points 294
point occupation times 295
satellite tracking between points 296
Feature and Attribute Editor 86
feature and attribute library
changing 86
creating using Trimble Survey
Controller 83
transferring 83
feature code
adding, editing, deleting 84
changing if attributes 84
names and symbols 86
points with same 90
selecting from feature and attribute
library 85
transferring file 68
with predefined attributes 86
without predefined attributes 89
feature coding, what itis 82
field techniques for differential surveys 216
files
renaming 46
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transferring between TSCe and office

computer 68
Filesmenu
Copy data between jobs 47
Job management 42
Map of current job 48
Review current job 15, 301
Status of current job 55
fill Slopevalues 146
fill, staking out aline 314
fill, withDTM 392
Filter softkey 49
point symbols 50
Find softkey 280
graphical display screen 281
Fine mode 309
Fine softkey 311
Finish softkey 80
firmware options (receiver), viewing 289
fixed height range pole 219
height if 4800 receiver on 220
fixed height tripod, antenna height 220
Fixed mode 21, 265, 268
Fixed, Observation class 303
flashing radio datalight 245
Float mode 21, 265, 268
working in 262
Float, Observation class 303
flow control See Clear To Send
forward tangent 128
forward/backward values, staking out
road 104
frequency, changing radio 238
From point 125
FTPsite xx
functions, accessing job 357

G
geoid file, selecting 44
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Geoid Grid (.ggf) file 34
geoid model
transferring 72
using 34
geoid, what itis 34
geometry of observations, resection 349
GPS
coordinates, converting to local
grid 32
datafiles, transferring with .dc
files 72
measurements, scaling in a
calibration 210
measuring calibration points 279
position of sun 186
time 288
use of WGS-84 dllipsoid 25
week 288
GPS point name field 280
GPS receiver, display of configuration 289
GPS survey 43
defining a coordinate system 38, 43
GPS Surveyor centered display mode 209
GPStime, display of 288
GPS Total Station 4700 receiver
base, postprocessed survey 241
base, real-time survey 232
connecting radio 228, 232
external radio at base 198
icon 6
radio solutions 234
rover, postprocessed survey 256
GPS Total Station 4800 receiver
antenna height, tripod 220
base, postprocessed survey 240
base, real-time survey 230
external radio at base 198
icon 6
measuring height, range pole 219
measuring height, tripod 220



Index

radio solutions 234
rover in real-time survey, internal
radio 253
rover, postprocessed survey 255, 256
rover, real-time survey 251
GPS Total Station 5700 Receiver
base receiver 228
exporting files 288
real-time survey 228
setting up 227
GPS Total Station 5700 receiver 248, 249,
255, 287
GPS Total Station receivers 197, 198
GPS week, display of 288
GPS with conventional, choosing coordinate
system 24, 39
GPSurvey software
back-processing data 268
transferring control points 273
transferring GPS datafiles 72
transferring grid coordinates 279
grade
display format 59
for aline 123
foranarc 126
when staking out slope from arc 325
when staking out slope from line 319
graphical display screen
arrows, conventional 383
conventional 381
using the arrow 310
using the arrows 290
grid (suffix) 62, 63
grid 0°, azimuths 185
grid azimuth, displaying 63
grid coordinates
displaying 58
displaying local 38
for base station 243
increasing N/E, S'W, N/W or SIE 64

keyingin 278
map of current job 48
selecting for calibration 273
transferring 279
grid deltas
display of 310
setting 210
grid distance 63
between points, displaying 154
grid pointsin job database 48
grid, short for local grid coordinates 26
grnd (suffix) 62, 63
ground coordinate systems 36
ground distance 62
ground plane, what it does 221

H

H.Dist delta, conventional 347
HA VA angle display field 60
HA VA status rate, setting 332
hard reset 417
hardware
inaSurvey Style 197
viewing receiver options 289
height details, offsets 184
height of antenna
onrange pole 219
ontripod 220
with ground plane 221
height of radio broadcast antenna 235
Here softkey 244
high PDOP warnings 203
hinge position, side slope 109
horizon in Instrument/Satellites plot
screen 287
horizontal adjustment
why you need 27
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horizontal alignment
adding to new road definition 135,
139
methods 137
road elements 93
road with only 134
horizontal and vertical adjustments as
calibration output 29
horizontal control 28
horizontal offsetis? 114

icons
attribute 84
conventional instrument 7
point, roading 107
staking out road 102
static 7
inaccessible point
using conventional instrument 362
with horizontal distance 363
inclinometer 406
incomplete details 12
increasing
site radio coverage 235
increasing stationing, direction of 128
in-field calculator 13
infill
starting and stopping 259
information
about connected receiver 284
about other manuals xx
about satellite 285
initialization
automatic 265
detecting an incorrect 265
effect of multipath 265
for adual-frequency RTK rover
survey 264
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for an RTK & infill rover survey 261
for centimeter-level precision 248
if lost during RTK survey 264
if retained during PP infill survey 261
methods of 268
minimizing multipath 267
No initialization method 259
no transfer between RTK and PP
infill 260
postprocessed survey 267
quickest 266
recommended procedure for New
Point or OTF RTK 266
RTK methods 264
RTK rover survey 259
using Known Point method 265
working without 262, 268
initialization times
defining 212
postprocessed kinematic survey 268
real-time kinematic survey 264
inspecting and changing results of automatic
calibration 282
instrument controls 397
instrument height, changing before
resection 350
Instrument menu 5
Copy receiver files 287
Navigate to point 289
Options 289
Position 287
Receiver status 288
Satellites 284
Station setup details 396
Target 401
instrument on line, display if 383
instrument parameters, conventional 331
instrument precision fields 333
instrument, turning 397
integrity of survey 225



Index

interpolated slope value, road 108
interpolating
superelevation and widening
values 143
template element values 141
Intersection point and tangents method 132
intersection points
changing coordinate system or
calibration 152
keyingin 125
intersections, calculating 156
iono-free solution 21

J

job 42
configuring units 58
creating 42
entering name 42
map 48
name display 42
opening, copying, deleting,
undeleting 46
reviewing 15
status 55
job functions, accessing 357
job operations, starting 42
Joystick mode 399

K

Key in Arcs
Delta angle and radius method 130
Intersection point and tangents
method 132
Two points and radius method 129
Key in Lines, Two points method 124
Key In menu 122

Key in menu
Boundary 132
editing road using 148
Notes 149
Templates 144
Key in Points screen
base station coordinates 243
grid coordinates 278
Key in softkey 280
keyed in points
classification of 303
search rules 423
keying in
boundary 132
elementsin template 145
note 149
templates 144
kinematic
real-time (RTK), initialization 264
kinematic control point, automatic
storage 207
kinematic survey, centimeter-level
precision 248
known coordinates for instrument point and
backsight point 346
known coordinates for instrument point,
unknown coordinates for backsight
point 347
Known Point initialization
effect of multipath 265
performing 265
postprocessed survey 268

L1 softkey 286
L1/L2 satellites, viewing 284
L2 softkey 286
label, changing for apoint 50
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language file, transferring 68
laser rangefinder
configuration 406
configuring a Survey Style 404
displaying inclination 60
displaying VA 60
in Trimble Survey Style 196
offsets 184
parameters with conventional
instrument 334
Search class 303
supported 404
using 404
L aser softkey 408
Laser VA display field 60
Latitude, Longitude, Height (LLH)
coordinates 226
left arc 125
left of center line 98
left template, entering 142
Library softkey 85
line
defining, road 136
deleting 17
staking out, conventional 386
staking out, GPS 314
stationing along 123
storing 123
line of continuous topo points,
measuring 297
list of satellites 284
List softkey 11, 13,95
local (suffix) 63
local control
in calibration 27
minimum points 29
scaling GPS measurements 210
local coordinate system 25
defining without map projection 28
local datum 25
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local elipsoid, keying in coordinate
system 45
local geodetic coordinates
displaying 301
starting base survey 243
local grid coordinates
combining 273
displaying 301
from GPS measurements 31
from WGS-84 coordinates 38
real-time survey 38
local system, calculating coordinatesin 28
local time 87
local, short for local geodetic coordinates 26
locating a point using arrow display 311
locating and locking on target 399
lock, if lost 268
logging interval
base and rover 203
default 194
long timeto initialize 265
low radio bandwidth 200
lowering elevation mask 203

M

mag (suffix) 63
magnetic declination 65

laser rangefinder 405
magnetic north

azimuths 185

valuerelative to true north 66
main menu 3
maintaining, the TSCe data collector 417
manual calibration 272, 274
Map of current job screen 48
map projection 26

if unknown 28

using published details 28
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matched pair record
deleting aface 1 or face 2
observation 18
face 1 and face 2 365
in the database search rules 428
maximum offset 98
Maximum slopefield 211
mean sealevel (MSL), relationship to
geoid 34
mean turned angle
in the database search rules 428
mean turned angle record 364
mean turned angle, deleting aface 1 or face 2
observation 18
Measure laser points 407
Measure softkey 407
measured coordinates 273
measured points
calibratingusing 272
classification of 303
reviewing 15
search rules 423
measurements, making 371
measuring
a Point in a Round of
Observations 371
antenna heights 218
as-staked position, road 113
backsight point 345
calibration points, using GPS 279
continuous topo points 297
FastStatic points 295
observed control points 296
point using laser rangefinder 407
points, using conventional
instrument 360
Rapid points 297
rounds of angles 340, 368
rounds of observations with a
conventional instrument 368

topo point 294
measuring tape, using 220
memory
of connected GPS receiver 288
menu item, selecting 3
Menu key 3
messages
respondingto 19
Micro-centered antenna
measuring height 220
misclosure, calculating 133
mode
changing radio 238
Fine or Coarse 309
modeling the earth’s surface 25
more 226
moving around the database 15
moving target on line, conventional
instrument 383
multipath
effect on initialization 265
minimizing for OTF initialization 267
when initializing by OTF or New
Point 265
multiple
calibrations 272
points with same name 423
rovers 200
solutions, Cogo calculations 155
multiple base stations 235
multiple sets of angles 340, 368

N

NAD83 geodetic coordinates 224
NADCON datum grid 32

names of feature codes 86
Navigate to point 289
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navigating
Coarse and Fine mode 309
database 15
onceinitialized 102
toapoint 310
to non-side slope point 103
to side slope point 108
navigation display options, conventional 338
NEE coordinates See Northing, Easting,
Elevation coordinates
negative offset 98
new job
creating 42
new point
calculating coordinates from existing
point 132
Next softkey 153
Noinitiaization 262
No initialization option 268
no minimum occupation time
Rapid points 297
No projection 28, 43
No transformation 28, 43
non-side slope point, navigating to 103
Normal class points 304, 425
Northing, Easting, Elevation (NEE)
coordinates 226
note
entering in Review 16
keyingin 149
note records, attributes 89
Note softkey 16
null (?) coordinates 17
conventional instrument 46, 355
null (?) setting
Azimuth 356
Horizontal angle 362
Instrument height 350
number of
points for calibration 272
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o

Observation class 303
observations
geometry, resection 349
other, using in resection 354
skipping 373
observed control point
measuring 296
observing
atraverse 368
observing, atraverse 340
occupation times for FastStatic survey 295
off set
calculating 184
horizontal or vertical 99
maximum 98
measuring 184
staking out road 95
using GPS 184
Offset (Offs>>) softkey 99
Offset menu options 99
offset points
changed antenna height 15
changing coordinate system or
calibration 184
coordinates not updated 16
older equipment 230
opening ajob 46
operating temperature 417
Operator softkey 13
optionsin Survey Style, editing 195
Options softkey 61, 154
orientation, Instrument/Satellites plot
screen 287
origin
of calibration 273
of network, real-time survey 225
of survey 225
OTF (On-The-Fly) initialization 265
effect of multipath 265
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minimizing multipath 267
minimum number of L1/L2
satellites 264
RTK & infill survey 260
OTF (On-The-Fly) option
if not installed 259
Other softkey 155
out of tolerance 212
output
from calibration 29
Output additional code RTCM field 201
overwriting
duplicate point 423
point with dependent vectors 423

P

Pacific Crest radio 197, 237
Page Down softkey 15
Page Up softkey 15
PC card, icon 6
PDORP, defining mask for rover 203
pivot, options 143
placing, calibration points 273
plane projection
calibration output 29
provided by Trimble Survey
Controller 272
plot showing satellites 286
plugs, inserting into receiver ports 230
point
changing coordinates of 422
changing label 50
classification 301
defining VPI 140
deleted 18
deleting 17
how it is stored 18
naming, automatic during data

transfer 75
overwriting duplicate 423
resurveying 88
staking out 308, 311
staking out, conventional 385
storage 301
turning to 398
point class 304
point coordinatesare ? 17
point icon, roading 107
point name
broadcast by the base 244
entering 153
if the same 226
length of 79
next free name search 300
shared by points 423
truncated by the broadcast message
base station
point name 244
point of curvature 128
point of tangency 128
point record, visible valuesin 16
point symbols 50
points
choosing what to measure 294
of the same code, controlling 90
reviewing 15
selecting to send to external device 76
ports
See also setting up base/rover receiver
position errors 265
position, display of 287
positions, storing point as 301
positive offset 98
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postprocessed infill, starting and
stopping 259
postprocessed points, antenna height
changed 15
postprocessed survey 255
collecting sufficient data 268
initialization 267
L1 and L2 frequencies 286
no stakeout 260
setting up base receiver 239
setting up rover receiver 255
starting rover 261
storing continuous points 209
power
for TRIMTALK radio 234
status of connected GPS receiver 288
third-party radio 228, 232
power level
icon 6
power source 412
PowerLiTE range pole, using 256
PP infill survey
initializing 260
retaining initialization 261
PP initialization times, defining 212
PP kinematic survey
initialization 261
setting up the base 239
setting up the rover 255
PPK survey 255
PPK=* mode 21
precision
centimeter-level from kinematic
survey 248
Coarse and Fine modes 309
precisions
when recorded 303
predefined attributes 86
pressure, setting units 58
Prev softkey 153
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prism constant
setting, conventional 334
viewing 401
project height 37, 66
projected coordinates, in calibration 27
projection not defined 226
projection parameters, keying in 44
published parameters 28

Q

quadrant bearings
displaying 58
entering 12

if Trimble Survey Controller uses 155
quality control information, storing 206

R

radio

as repeater 237

available frequencies 239

change frequency, illegal to 239

changing frequency, mode, data
rate 238

checking 245

configuring 238

connecting antennafirst 242

connecting third party 228, 232

defining type 197

firmware version 239

increasing coverage of 235

low bandwidth 200

needed for RTK survey 258

overview 234

precision of measured points 234

real-time differential survey 216

reducing the effects of
interference 234



Index

repeater options 237
RTK & infill rover survey 259
selecting 193
specifying 204
third-party, power to 228, 232
radioicon 7
radio interference 234
radio interference, reduce 235
Radio link down 260
Radio link up 261
Radio Technical Commission for Maritime
Services (RTCM) 200
Radio types 197
radius 125
range pole
height if 4800 receiver mounted
on 220
rangefinder. See laser rangefinder
Rapid points
configuring 208
for offset 184
measuring 297
using 208
Ready to Send 206
real-time and postprocessed survey
setting up base receiver 242
setting up rover receiver 257
Real-time kinematic (RTK)
initialization methods 264
initialization times 264
See also RTK
real-time solutions
radios 204
role of calibration 29
real-time survey
defining radio solution 197
origin of network 225
satellites tracked by base 286
setting up base 227
Setting up rover 248

starting the rover 259
using local grid coordinates 38
rebooting 416
recalculating acalibration 276
Receive softkey 79
receiver
disconnecting from 245
memory and power status 288
ports, inserting plugs 230
viewing firmware version 289
receiver files 287
receiving data from external device 77
recharging the TSCe battery
icon 6
recommended RTK initialization
procedure 266
recording
as-staked point 384
precisions 303
records, how they are stored 15
reducing
discrepancies, local control and
GPS 27
initialization times 212
occupation times, FastStatic
points 208
redundancy, providing 272
related information xx
release notes xx
removing point from calibration
calculation 282
renaming files 46
Repeat softkey 87
repeater
configuring radio to use as 238
radio 237
replacing previous calibration 277
Resect softkey 350
resection
adding points 354
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changing instrument height 350
coordinates for instrument point 349
doing a 350
geometry of observations 349
requirements 349
storing results 353
values computed by 349
Resection details screen 354
Resection point screen 355
Resection results screen 352
residuals
disabling from round 376
display of calibration 276, 281
removing point with highest in
calibration 282
showing resection 355
showing rounds 374
resolving coordinates of dependent
points 422
Results softkey 276, 282
results, viewing 374, 375
resurveying apoint 88
retrieving stored points 301
Review softkey 134
reviewing
database 15
existing road definition 147
road 95
road or template component 147
right arc 125
right arrow softkey 9
right of center line 98
right template, entering 142
right/left values, staking out road 104
Rise, in grade field 59
RMS. See Root Mean Square indicator
road
adding/deleting element 136
coordinate system 30
copying file 46
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deleted manualy 425
display of values 104
editing definition 148
information about 93
keying in first component 141
navigating to point on 102
original definition in database 148
projection 30
reviewing and editing 95
selecting 95
sopevauedisplay 103
stakeout icons 102
staking out 92
staking out in two dimensions 134
staking out, conventional 103, 378,
393
typical cross-section 115
viewing component 147
road definition
adding horizontal alignment 135, 139
copying 134
editing 148
naming 135
positioning templates 141
reviewing 147
road templates, working with 141
roading See Chapter 18
road-space coordinate frame 107
robotic instruments
accurately sighting the target when
using 371
automatic turning 372
configuring the Survey Style 332
operation 379
remote operation 357, 382, 384
using 397
Root Mean Square (RMS) indicator 22
rounds
adding points 369
displaying of results 374



Index

measuring 368
rounds list
building 368
default values 368
when complete 370
rounds of angles 340
rounds of observations
measuring with a conventional
instrument 368
rover receiver
antenna configuration 197
postprocessed survey setup 255
real-time and postprocessed survey
setup 257
real-time survey setup 248
setting up for GPS survey 248
rover survey
ending 269
postprocessed, starting 261
real-time, starting 258
RTK & infill, starting 259
starting 257
using adifferent base station 269
roving point as second base station 227
RT diff & datalogging survey
setting up the base 242
setting up the rover 257
RT differential mode 21
RT differentia survey
setting up the base 227
setting up the rover 248
RTCM. See Radio Technical Commission for
Maritime Services
RTCM-SC104 version 2 broadcast message
format 215
RTK & datalogging survey
setting up the base 242
setting up the rover 257
RTK & infill survey
initializing the rover 261

OTF initialization 260
setting up the base 242
setting up the rover 257
RTK initialization
methods 264
recommended procedure 266
RTK survey
See also Real-time kinematic
automatic calibration 277
setting up the base 227
setting up the rover 248
starting 259
when to initidize 294
RTK survey mode 21
RTK=* mode 21
RTS. See Ready to Send
Run, in gradefield 59

S

Satd radio 197, 237
satellite
disabled 285
information about 285
satellites
for OTF initialization 264
getting information about 284
icon 8
list screen 284
plot showing 286
tracking the same 208
scale factor
for horizontal adjustments 210
Scale factor only 62
option 45
screen
accepting 12
calibrating 414
incomplete 12
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moving around 415
protecting 417
returningto 89
using the stylus 415
SDR33
output option 75
sealevel distances 62
Search class 304, 425
Search classes, list of 304
search rules
database 423
exceptionsto 428
measured point, keyed in point 423
Select menu options, side slope 109
Select>> softkey 109
selecting
menu item 3
points for calibration 274
points to external device 76
road 95
Send softkey 76
serial number of antenna 204
servo 397
servo instruments
accurately sighting the target when
using 371
automatic tracking during remote
operation 379
automatic turning 372
configuring the Survey Style 333
remote operation 357, 382, 384
using 397
Set backsight field 332
setting
as-staked point details, GPS 209
Auto calibrate 279
magnetic declination 405
system units 58
setting up
base receiver for GPS survey 224
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for stakeout using conventional
instrument 378
GPS Tota Station 4700 base receiver
for real-time survey 232
GPS Total Station 4700 rover receiver
for postprocessed survey 256
GPS Tota Station 4800 base receiver
for real-time survey 230
GPS Total Station 4800 rover receiver
for postprocessed survey 255, 256
GPS Total Station 5700 Receiver 227
rover receiver for GPS survey 248
setting, time and date 415
settings 49, 61
before creating ajob 42
shock 417
shortcut keys 412
side slope
offset 102
Select menu options 109
side slope point, navigating to 108
signal-to-noise ratio (SNR) 284
single-frequency receiver
FastStatic occupation times 295
initializing postprocessed survey 267
site calibration
automatic 277
manual 274
Trimble Survey Controller
adjustments 27
site, increasing radio coverage 235
skipping observations 373
dope distance 406
dope value, below icon 103
dope, changing between templates 108
SNR softkey 286
SNR. See signal-to-noise ratio
SNRL1 and SNRL2 284
soft reset 416
softkeys, if more than four 9



Index

South azimuth
displaying 64
specifying logging intervals 203
spiral defining entry/exit 137
Sta- softkey 97
Sta+ softkey 97
stake deltas 209
Staketo
stake out arc options,
conventional 391
stake out line options,
conventional 389
stakeout
auto turn 333, 379-384
configuring the Survey Style when
using servo instruments 333
conventional instrument 378
definitions 379
display settings 382
displaying stakeout list pointsin the
map 50
measuring as-staked points 298
setting as-staked point details 209
settings 379
using cross-track function 312
viewing the deltas 209
when to calibrate 30, 272
Stakeout Arc 320
stakeout auto turn field 333
stakeout deltas 109
Stakeout Line 314
stakeout not possible in postprocessed
survey 260
Stakeout option, conventional 338
Stakeout Point 311
methods 312
stakeout settings
changing current survey,
conventional 380
changing defaults, conventional 379

Stakeout turn to zero field 434
staking out
arc, conventional 389
catch point 96
DTM, conventional 392
line, conventional 386
point, conventional 385
point, genera procedure 308
road, conventional 393
using graphical display,
conventional 381
See also Chapter 17
Start point, Element field 139
starting a base survey 242
starting arover survey 257
postprocessed 261
real-time 258
RTK & infill 259
starting and stopping infill 259
starting job operations 42
starting RTK rover, exception to search
rules 428
static icon
during Known Point initialization 266
static pointicon 7
station index
setting in the Survey Style 202
setting the default 202
station setup
conventional instrument 345
coordinates unknown,
conventional 355
viewing details 396
station value
incrementing in Stakeout Arc 321
incrementing in Stakeout Line 315
stationing
alongaline 123
alonganarc 126
effect on back tangent 127
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list of abbreviations 97
positioning templates 141
setting units 58
statusline
GPS mode display 21
list of icons 6
responding to message 21
status of current job 55
storage card, built-in 416
Store and reorient option 340
stored points
classification of 303
retrieving 301
stored, to see how apoint is 18
storing
automatic 88, 207
calibration points 280
Cogo results 152
continuous points 297
FastStatic point 295
note 149
observed control point 296
points as vectors or positions 301
Rapid point 297
resection results 353
topo point 295
Stylewizard 193
customizing hardware 197
Subdivide aline 169
Subdivide an arc 172
subdivided points, code 66
subrecords, in feature codes 84
Sun softkey 287
sun, angle from 185
superelevation
defining where applied 143
road record 93
supported
laser rangefinders 406
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ending base 246

ending, conventional 357
observing good practices 248
origin 225

preserving integrity 225

Survey menu

Continuoustopo 297

End survey 246, 357

generating 193

M easure points, topo points 294, 295,
296, 297

Offsets 184

rover survey 257

Select Survey Style, base survey 242

Site calibration 282

Start base receiver 242

survey mode 265
Survey Style

concept and use 192
correcting 197

creating a differential 215
creating a GPS 198
customizing 197

editing during asurvey 357
optionsin 195

same at base and rover 257
to start base survey 242

to start rover survey 257
using conventional instrument 330
using Trimble GPS 195
with laser rangefinder 404

survey type 198

choosing 192
keeping the same 200
with multiple rovers 200

Survey/M easure points screen,
conventional 360

SV numbersin Instrument/Satellites
screen 286



Index

swapping base stations 269
symbols

displaying 50

feature codes 86

in-field calculator 13

not supported in feature and attribute

libraries 86

symmetrical parabola, defining 140
system

setting units 58

settings and corrections 60

T

tangent
back, forward 128
length 125
naming conventions 127
target
conventional instrument 333, 383
locating and locking on 399
Target centered display mode 209
target height
changing between observations 365
if changed 340
target in use, viewing 401
TDS
output option 75
temperature, setting units 58
template
changing el ement default code 96
component, viewing 147
keying in elements 145
name selected 142
road name 94
road records 93
viewing component 147
templates
defining position in road

definition 141
keyingin 144
tip 87, 96, 134, 136, 140, 146, 153, 197,
200, 208, 220, 221, 224, 235, 267, 280,
296
To point 125
tolerance settings 372
tolerance, out of 212
tolerances
for duplicate point, conventional 339
if exceeded 281
setting conventional display 338
setting for Auto calibrate 211
setting for duplicate points 212
Topcon instrument
output options 75
topographic (topo) points
automatic storage 207
for offset 184
measuring 294
measuring, conventional 361
methods, conventional 361
parameters 206
parameters, conventional 335
transferring
control points for calibration 273
feature and attribute library 83
files between TSCe and office
computer 68
geoid model file 35
grid coordinates 279
Trimble Survey Office project 72
transformation, no 43
transit method of traverse adjustment 177
transit traverse adjustment method 341
transmission delay 235
Traverse 177
observing 368
traverse
adjusting 177
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optionsin the Survey Style 341
valid points 178
traverse adjustment
compass method 341
linear 341
methods 341
transit method 341
weighted 341
Traverse options 341
tribrach 230
Trimble Geomatics Office software
Feature and Attribute Editor 86
uploading a feature and attribute
library 83
uploading control points 273
uploading grid coordinates 279
Trimble GPS Survey Style 195
using defaults 194
Trimblelogo 3
Trimble radio connection
GPS Total Station 4700 228, 232
Trimble Survey Controller software
what it does 2
Trimble Survey Office software
transferring a feature and attribute
library 83
transferring GPS datafiles 72
transferring grid coordinates 279
Trimble's conventional instrument
TSCe connected to 344
TRIMCOMM radio 197
TRIMMARK radio 197
TRIMTALK 450/450S radio,
connecting 233
TRIMTALK radio
power source 234
tripod 230
height if 4800 receiver mounted
on 220
true north, azimuths 185
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truncating point names 79
TSCe data collector
calibrating the screen 414
care and maintenance 417
caring for 417
COM ports 411
connecting to other device 72
connecting to third-party conventional
instrument 344
connecting to Trimble's conventional
instrument 344
disconnecting 245
front view 410
passive touch interface 414
rebooting 416
top view 411
transfer port 78
turning the conventional
instrument 397
with laser rangefinder 404
turning off duplicate point warning 212
turning the conventional instrument 385,
397
two dimensions, road definition 134
two faces, order measured 364
Two points and radius method 129
Two points method 124
two-dimensional position 98
two-dimensional survey
no elevations 355
type of survey See survey type
types 68

U

U.S. State Plane 1927 32
U.S. State Plane 1983 32
unable to
occupy point 184
uncorrected antenna height, averaging 221



Index

underscore symbol 86
units setting 58
when exporting data 74
Units softkey 12
unknown instrument coordinates,
resection 349

unknown instrument point, no known

backsight 355
unreliable resection results 349
update notes xx
updating
display 311
Use another base option 269
using offsets 184

Vv

V.Dist delta, conventional 347
V.Dist null (?) 94
values, calculating 13
vectors
dependent 422
from absolute position 225
points stored as 302
vertical adjustments 27
geoid model 34
maximum slope 211
why you need 27
vertical alignment
road elements 93
start and end point 140
vertical control 28

View deltas before storage field 113

viewing

conventional instrument type 396
resection observation details 353
resection point residuals 354

results of automatic calibration 282

road definition 147

target and prism constant 401
viewing results 374

w

WAASfield 202
WAASicon 8
WAAS mode 22
WAAS See Wide Area Augmentation System
WAAS, Observation class 303
walkie-talkie radio 208
warning
connecting radio antenna 242
corrections applied, conventional 337
deleted observations, resection 354
more values needed 12
units setting 74
WAV E processor 268
WGS84 (suffix) 63
WGS-84 coordinates
displaying 301
keyed in vs autonomous position 224
points stored as 302
sources of 224
starting base survey 243
usefulness 24
WGS-84 dlipsoid
used by GPS 25
using 34
WGS-84 position as origin of survey 225
when to calibrate 278
Wide Area Augmentation System
(WAAS) 214
in adifferential survey 215
inan RTK survey 202
using in adifferential survey 214
Wide AreaRTK 262, 263
widening
as positive value 144
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defining where applied 143
road record 93
World Wide Web site xix

Z

Zeiss output options 75

zenith 287

zero datum transformation 29

zone coordinates 346

zoom factor
in the stakeout graphical display 309
setting in the Survey Style 210
switching from Coarse to Fine

mode 309
zoom softkey 49

478  Trimble Survey Controller User Guide



Reader Comment Form

Trimble Survey Controller User Guide July 2001
Part Number 44011-00-ENG Revision A

We appreciate your comments and suggestions for improving this publication.
Contributors of particularly helpful evaluations will receive a thank-you gift.

| use the following Trimble product
for

Please circle aresponse for each of the statements below:

1=Strongly Agree  2=Agree 3=Neutra 4=Disagree 5= Strongly Disagree
The manual iswell organized. 3 4
| can find the information | want.

The information in the manual is accurate.

| can easily understand the instructions.

The manual contains enough examples.

The examples are appropriate and helpful.

The layout and format are attractive and useful.
Theillustrations are clear and helpful.

The manual is: too long just right too short
Please answer the following questions:

Which sections do you use the most?
What do you like best about the manual ?
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What do you like least about the manual ?

Optional
Name
Company
Address

Telephone Fax

Please mail to the local office listed on the back cover or to Trimble Navigation Limited, 645
North Mary Avenue, Post Office Box 3642, Sunnyvale, CA 94088-3642. Alternatively, e-mail
your comments and suggestions to ReaderFeedback @trimble.com. All comments and
suggestions become the property of Trimble Navigation Limited.
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