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General Operations

Welcome
Welcome to the Trimble Survey Controller software version 12.22 Help.

This help system makes it easy to find the information you need to effectively use the full power and
capabilities of the Trimble Survey Controller software.

For information that extends or updates this Help, refer to the Trimble Survey Controller Getting Started

Guide and Release Notes. Alternatively, visit the Trimble website (www.trimble.com) or contact your local
Trimble dealer.

The Trimble Survey Controller Screen

For an explanation of the buttons and icons on the Trimble Survey Controller screen, see:
Status Bar

Status Line

Trimble Survey Controller Buttons

Shortcut Keys (TCU)

TSC2 Keys

About Trimble Survey Controller

Files Menu

Use this menu to view and manage jobs, and transfer data between the office computer and external device
For more information, see:

New job

Open job

Review current job

Review tunnel



Point manager

QC Graph

Map of current job

Properties of current job

Copy Between Jobs

Import/Export

Windows Explorer / File Explorer

Status Bar

The status bar is located on the top right side of the Trimble Survey Controller screen. Which icons it display
depends on the equipment that is connected to the controller. Tap an icon to view more information about tt

equipment.

In a conventional survey, tap the instrument icon to access Trimble functions, or tap the target icon to chanc
targets or target details.

In a GPS survey, tap the satellite icon to view the Sky plot.

The following table describes the status bar icons.

Icon What it shows
— Controller is connected to and drawing power from an external supply.
el Controller is connected to an external power supply and is recharging the internal battg
E=100% or  |Power level is 100% or 50%. If this icon is on the top, it refers to the controller battery.
= 50% icon is below the controller battery, it refers to the power level of an external device.
i o A 5800 receiver is in use.
EP A Trimble R7 receiver is in use.
- A Trimble R8 receiver is in use.
E A 5700 GPS receiver is in use.
= A 4800 GPS receiver is in use.
&’ A 4700 GPS receiver is in use.
= 1.000 A 4800 GPS receiver is in use. The antenna height is shown to the right of the icon.
z An external antenna is in use. The antenna height is shown to the right of the icon.
@:xTrimbles
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%

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

0L

—

A conventional instrument is being used to measure a point.

*

A conventional instrument is receiving an EDM signal back from the prism.

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

T

A conventional instrument is locked and measuring to the target (prism).

(L]

—
-

A conventional instrument in FastStandard (FSTD) mode averages the angles while a
standard measurement is taken.

pit

w

A conventional instrument in Standard (STD) mode averages the angles while a stand
distance measurement is taken.

(L]

-

A conventional instrument in Tracking (TRK) mode constantly measures distances and
updates in the status line. (TRK is commonly used in stakeout and continuous topo.)

The laser pointer is on (DR mode only).

The radio signals from the robotic instrument are no longer being received.

The height of a conventional target is shown to the right of the icon. "1" indicates that t
is in use.

= e

The prism is locked by the robotic instrument. The prism constant (in millimeters) and t
height are shown to the right of the icon."1" indicates that target 1 is in use.

The target icon changes to a DR icon to show that the instrument is in Direct Reflex m(

The target icon rotates to show that the conventional instrument has Autolock enabled
not currently locked on to a target.

ht is

fast

ard

arget 1

arget

nde.

but is

GPS Search is enabled.

=R
D
>

A static point is being measured.

B
@W

Radio signals are being received.

R

S5

Cellular modem signals are being received.

cross through it.

When the cellular modem hangs up, or stops receiving corrections, the icon appears W

ith a

WAAS/EGNOS signals are being received.

Continuous points are being measured.

# |22 (%% | s

If no survey is running, the number of satellites being tracked is shown to the right of tH
If a survey is running, the number of satellites in the solution is shown to the right of th¢

e icon.
B jcon.

ed to

ning

»
S

XY
-~

network connection is maintained, but the real-time base data will not be streamed to t

g A real-time survey is running and base data from a network connection is being strear]
the rover.
n Real-time base data streaming from a network connection is paused. Base data strean
automatically restarts when required.
= A real-time survey with base data from a network connection is stopped. The base station

ne
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rover.

i A real-time survey is running but base data from a network connection cannot be receiyed.

Status Line

The status line is displayed on the bottom of the screen. It displays a message when an event or action occl
and when the Trimble Survey Controller software cannot start or continue with its present function.

When the controller is connected to a receiver, the status line displays the current survey mode. The followil
table explains these modes.

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

FastStatic  [The current survey type is FastStatic.

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

The current postprocessed kinematic survey is not initialized and, when postprocessed, shou
yield an L1 float solution.

PP differentialThe current survey type is postprocessed differential.
RT differential The current survey type is real-time differential.
The current kinematic infill survey is initialized and, when postprocessed, should yield|an L1

RTK:WAAS

PPK:Fixed

PPK:Float

Inill:Fixed fixed or an iono-free (centimeter-level) solution.
. The current kinematic infill survey is not initialized and, when postprocessed, should yjeld an
Infill:Float :
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/EGNOS sate]lites.

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

Customizing the Startup Screen
You can customize the Trimble Survey Controller software startup screen to display an image of your choice

1. Create your image 320 pixels wide x 240 pixels high, in the bitmap file format (*.bmp).

elrimbles



2. Save the file with the name [Startup_image.bmp], to the same folder on the controller as Survey.exe
¢ On a TSC2 controller: \Program Files\Survey Controller].
¢ On a Trimble CU controller: [\Program Files\Survey Controller].

When the Trimble Survey Controller software detects the file [Startup_image.bmp], it uses this file as the
startup image, instead of the standard Trimble startup image.

Trimble CU and Trimble VX/S Series Keys

The following table describes the Trimble Survey Controller functions that are associated with the Trimble
CU keys.

to...
change between 123, ABC, and abc keyboard entry modes
modify the action of the other key that you tap in conjunctio|
tab between fields

On this instrument or receiver...

>

Conventional or GPS

activate the Enter button

access the Trimble functions screen
access the position dialog

Conventional
GPS

OOewB80:z

The following table describes the Trimble Survey Controller functions that are associated with the Trimble
VXIS Series instrument keys when the controller is attached to the instrument and Trimble Survey Controlle

iS running.

On the Trimble VX/S Series instrument press... to...
hort press .

! (short press) activate the Enter button

long press .
l (long p ) power the instrument and controller on and off
B3 (short press) change face
KB (short press) scroll between the face 1 view displays
KB (long press) switch the face 2 backlight on or off
(short press) activate the Enter button

When taking measurements the face 2 display shows the same measurement information as the view displz
button on the Measure topo and Station setup forms on face 1. This is typically horizontal angle, vertical
angle and, after a measurement, the slope distance. To scroll through the different views, [Elldethe
Information such as current measurement status appears in the face 2 status line at the bottom of the displa

When a duplicate observation is encountered the face 2 display shows delta Horizontal angle, delta horizon
distance and delta vertical distance.
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Note - Before you store the point, confirm the Store as action in the face 1 display.

Use the face 2 keys to control the instrument's onboard applications when the controller is not attached to tt
instrument. For more information, refer to the documentation for your instrument.

Trimble TSC2 Function Keys

The following table describes the Trimble Survey Controller software functions that are associated with the
TSC2 controller keys.

Key Function
If the Trimble Survey Controller software is not running, the Trimble button starts the software.

= If the Trimble Survey Controller software is running and the controller is connected to a
@“ conventional instrument, press the Trimble button to access Trimble functions.

If the Trimble Survey Controller software is running and the controller is connected to a|GPS
receiver, press the Trimble button to access the Position form.
You can customize the [Left App] button and the [Right App] button to perform your most
= used functions in the Trimble Survey Controller software.
For details on how to set this up, see Customizing the App Buttons on a TSC2 Controller.
The Ok button relates to the icon available at the top right corner of the screen.
If the icon shows [Ok], then the Ok button saves and closes the form.

If the icon shows an [X], tap the icon or the press the [OK] button to hide the Trimble Survey

Controller software.
Note - If you tap [X] while the controller is connected to an instrument or GPS receiver, the
connection is not broken when the Trimble Survey Controller software is hidden.

@

Controller Keyboard Functions

The controller provides several additional keyboard functions that you can access through the operating
system.

* Numeric and Alphanumeric modes (Trimble CU)

* Input panel

* Transcriber

» Keyboard properties (Repeat, Sticky keys, Key preview (Trimble CU), Backlight)
For more information on these functions, refer to the help. Tap Start / Help.

Numeric and Alphanumeric modes (Trimble CU)

Press the alpha keyl@ ) to switch between numeric and alphanumeric modes. The current mode
appears on the Windows taskbar and on the top right of the Trimble Survey Controller screen.

On the Trimble CU, when you press the alpha key, the controller scrolls through 123 - ABC - abc.

elrimbles



The Trimble Survey Controller software automatically sets the mode to numeric for numeric fields.
For fields that can be either alpha or numeric, the software inspects the field and then does one of th

following.
If the fields contains the following character type...| the software sets the field to...
alpha alpha
numeric numeric
alpha and numeric match the last character in the field
Input panel

The input panel looks and functions like a PC keyboard. Use it as an alternative to the controller
keyboard for entering characters.

To access the input panel through the taskbar ién)(

» Trimble CU: Tap the icon and then select the keyboard to display.
To close, tap the icon again and then select [Hide Input Panel].

» TSC2 controller that is running the Trimble Survey Controller software: Press and hold Ctrl, press 7
to display the input panel icon and then tap the icon.
To close, tap the icon again.

» TSC2 controller that is running a program other than the Trimble Survey Controller software: Tap the

icon.

To close, tap the icon again.
To open or close the input panel through a keyboard shortcut:

» Trimble CU: Press and hold Ctrl and then press 7.

Transcriber

Transcriber recognises characters that you write on the controller screen with the stylus.

To enable the transcriber:

¢ TSC2 controller that is running the Trimble Survey Controller software: Press and hold Ctrl
and then press 7. Tap the icon that appears at the center bottom of the screen, tap the arrow

that appears beside it and then select [Transcriber] from the menu.

To start using the Transcriber, tap the Transcriber icon on the taSkb@he icon appears
with a white background.

¢ On a Trimble CU controller, tap [Start / Programs / Accessories / Transcriber].
The Transcriber icon on the taskb&rappears with a grey background.

To stop using Transcriber, tap the icon on the task bar. The icon background color changes. To start
using again, tap the icon.

(R

xIrimble:



Note - When Transcriber is enabled, you need to tap and briefly hold screen buttons or icons to
activate them. There is a slight delay while Transcriber determines if you are using the stylus to write
with.

Keyboard properties

To set the following:

¢ On a TSC2 controller, tap [Start / Settings / Buttons / Keyboard Options].
¢ On a Trimble CU controller, tap [Start / Settings / Control panel / Keyboard].

Repeat

Repeat delay sets the time from when you first press a key to when the character starts repeating.
Repeat rate sets the speed at which the character repeats.

On a TSC2 controller, tap [Start / Settings / Buttons / Up/Down Control] to access the delay and
repeat configuration.

Sticky keys

Use this to access a hotkey sequence without having to press and hold a modifier key (Alt, Ctrl, or
Shift ) while you press the hotkey.

If Sticky keys is enabled, when you press a modifier key, that key 'sticks' until you press it again. For
example, on the Trimble CU, use sticky keys to copy text (Ctrl+C) and paste text (Ctrl+V) .

¢ Sticky keys enabled: Press Ctrl, and then press 8 three time (C). Press Ctrl and then press 2
three times (V).

¢ Sticky keys disabled: Press and hold Ctrl while you press 8 three times (C). Press and hold
Ctrl while you press 2 three times (V).

Key preview (Trimble CU)

When the controller is in alpha mode, a popup window shows the active character. For example, if
you press 8 four times, the key preview shows, in succession, a, b, c, 8.

Note - You do not need to wait for the previewed character to be accepted before you press another
key, for example Enter or another character. When you press another key, the controller accepts the
character that is currently in the preview window. This function enables you to enter characters faste

Alternatively, shorten the key preview to speed up alpha character entry.

Backlight

* On a TSC2 controller, tap [Start / Settings / System / Backlight] to configure the backlight settings.
* On a Trimble CU controller, tap [Start / Settings / Control panel / Keyboard / Backlight] to enable or
disable the keyboard backlight.

»
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For more information on these functions, refer to the help. Tap Start / Help.

Trimble Survey Controller Buttons

Enter ] Tapping the Enter button on the controller is the same as tapping the Enter key on thg
controller keypad. The actions of the Enter button depend on the current screen. In sgme
screens, the caption on the button changes to describe the action for the screen. For @xample

Measure the Enter button changes to the Measure button when you are in the Measure points gcreen.
Map | Tap Map to display a map of the current job.

Favorites | Tap Favorites to access a list of commonly used screens. See the Favorites menu below.

Switch to...| Tap this button to switch between active windows (screens).

Note - The up arrow softkey appears if there are more than four softkeys associated with a screen. Tap the
arrow or press the Shift key to see the other softkeys.

Tip - To highlight a field without selecting it, tap and hold briefly with the stylus.

Favorites menu

The Favorites menu provides quick access to commonly used screens and to various commands when
connected to a conventional instrument or GPS receiver. Access a screen or command from the Favorites |i

or use the Switch to button to access previously viewed screens.

To access a screen or command from the Favorites list, tap the Favorites button and then select the screen
want.

To add a screen to the Favorites list, view it and select Favorites / Add to favorites.
To add a command to the Favorites list:

1. Tap Favorites / Customize / Add a command to Favorites menu.
2. Tap the command you want to add.

To remove a command or form:

1. Tap Favorites / Customize / Remove command from Favorites menu.
2. Tap the item you want to remove.

Note - The commands that are available to be added to the Favorites menu vary depending on the Survey
options you have set in Configuration / Options.

Customizing the App Buttons on a TSC2 Controller

The [Left App] button and the [Right App] button on the TSC2 controller provide quick access to commonly
used screens or commands. To customize the [App] buttons:
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1. Run the Trimble Survey Controller software.

2.If you want to assign a form to an [App] button, browse to that form. There are several instrument an
GPS commands available by default.

3. From the main menu, tap Favorites / Customize / Assign a command to App Button 1 or Assign a
command to App Button 2

4. Select a function to assign it to the button.

Note - The options that are available to be assigned to the App buttons vary depending on the Survey optior
you have set in Configuration / Options.

Softkeys

Softkeys are displayed on the bottom line of the Trimble Survey Controller screen as on-screen buttons. The
relate to particular screens and change when the screens change.

To access the softkeys using the keyboard:

* On a Trimble TSC2, press Ctrl and then 1, 2, 3, or 4 for softkeys F1, F2, F3, or F4 respectively. To
display the second row of softkeys, press Shift.

* On a Trimble CU, press Ctrl and then 1, 2, 3, or 4 for softkeys F1, F2, F3, or F4 respectively. To
display the second row of softkeys, press Ctrl and then 5.

Entering Quadrant Bearings

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

2. Enter the bearing in any Bearing field.

3. Select NE, NW, SE, or SW from the popup list.
The quadrant bearing is inserted in the field.

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

* Key in 25.3030 .
* Select NE from the popup list.

Calculator
To perform a calculation from within a dialog field:

1. Select Calculator from the pop-up menu.
2. Enter the numbers and functions.

3. Tap = to calculate the result.

4. Tap Accept to return the result to the field.

elrimbles
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To use the calculator at any time, select Cogo / Calculator from the main Trimble Survey Controller menu.

TapET (Options) to set the angle method, calculator mode (Reverse Polish Notation (RPN) or Standard), an
decimal place display.

The calculator functions are shown below.

Calculator symbol Function
Add

Subtract

Multiply
Divide

Change sign of number being entered

Equals

Enter

Show all values on the stack

Back space

+
X
A
™ Pi
pa—
¢
i

Options

Y Raise Y to the power of X

Square

Jx Square root

Raise 10 to the power of X

Et Enter exponent or change exponent sign
Y& Reciprocal
X$Y Swap X with Y
SIN Sine
SIN Arc Sin
cos Cosine
cos’ Arc Cosine
TAH Tangent
TAN' Arc Tangent
LOG Log base 10
SHIFT Switch SHIFT state
xTrimble.
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{ Open parenthesis
) Close parenthesis
C Clear all
CE Clear entry
Mem Memory functions
P>R Polar to rectangular coordinate conversion
R>P Rectangular to polar coordinate conversion
R¥ Rotate stack down
R4+ Rotate stack up
ern Insert degrees, minutes, or seconds separator
DMS- Subtract angles of the form DD.MMSSsss
DMS+ Add angles of the form DD.MMSSsss
»D.dd Convert from DD°MM'SS.sss or DD.MMSSsss to angle unjts
DMS Convert from current angle units to DD°MM'SS.sss
Time/Date

To set the time and date on a Trimble controller:
1. Do one of the following:
On a Trimble CU controller:

¢ Double-tap the clock on the right of the taskbar.
On a TSC2 controller:

¢ Tap [Start / Settings / System / Clock and Alarms].
2. Change the date and time as required. Press Enter to accept the new settings or Esc to cancel.

To configure the GPS time display setting:

1. From the main menu, select Files / Properties of current job / Units.
2.In the Time format field, select the required time display format.

A time stamp is stored with every record in the job and output to the DC file every 30 minutes.

elrimbles
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Sound Events

Sound events are prerecorded messages that notify you of 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 tl
existing .wav files located in the [Program Files\Survey Controller\Languages\English\] folder.

Tip - Use the Recorder application provided in the TSC2 controller to record your own sound events.
Alternatively, transfer .wav files from the office computer to the controller using Data Transfer or the
Microsoft ActiveSync technology.

To turn all 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 on sound events, or clear it to turn them off.

Language
To change the language of the Trimble Survey Controller software:
1. Use the Trimble Data Transfer utility to transfer a language file to the controller.
2. From the main menu of the Trimble Survey Controller software, select Configuration / Controller /
Language.

3. Choose the required language from the list.
4. Restart the Trimble Survey Controller software.

Windows Explorer / File Explorer

Use Microsoft Windows CE Explorer to view and manage files stored in a Trimble CU controller.
To start Windows Explorer, tap [Start / Programs / Windows Explorer].

Use Microsoft Windows Mobile File Explorer to view and manage files stored in a TSC2 controller.
To start File Explorer, tap [Start / Programs / File Explorer].

For more information, refer to the Windows Help provided on the controller.

Deleting files

Use Files / Open job to copy and delete job files. If you delete job files, any associated GPS files are
automatically deleted.

Use Microsoft Explorer to delete all other file types.

elrimbles
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Warning - Files deleted in Explorer cannot be recovered.

Trimble Controller - General Operation
Use the links below to find out how to operate the controller:
Configuring the Trimble Survey Controller shortcut on the TSC2
Calibrate the Touch Screen
Disable the Touch Screen
Use the keyboard to run programs
Perform a Soft Reset (Warm boot)
Perform a Hard Reset (Cold boot) - Trimble CU
Perform a Hard Reset (Cold boot) - TSC2
File Storage on Trimble Controllers
Change the speaker volume
Get rid of Out of Memory errors
In addition, there are several controller functions that you can access through the keyboard.
Configuring the Trimble Survey Controller shortcut on the TSC2 controller
A shortcut to Trimble Survey Controller is available on the Today screen of the TSC2 controller.
To configure the shortcut:
1. Tap [Start / Settings / Personal / Today] and then select the [Items] tab.
2. As required, enable, disable, or move the position of the shortcut in the list and then tap [OK] to save
the changes.
An option on this shortcut allows you to automatically re-enable Bluetooth wireless technology after you
reset the controller, as long as Bluetooth was turned on before the reset. For more information see,
Configuring Bluetooth to default to On after a reset

Calibrate the Touch Screen

Trimble CU controller:

;rl\
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Open the Control Panel ( Ctrl, Esc, [Settings / Control Panel] ) then select the [Stylus] icon. In the
[Stylus Properties] dialog select the [Calibration] >tab. Tap [Recalibrate] and follow the prompts,
using the stylus to tap the target as it moves from the center of the screen, to each corner. If the
calibration is successful, you are prompted to press Enter to accept the new settings. If the calibratio
was not successful, the target returns to the center of the screen and the process must be repeated.

TSC2 controller:

1. Tap [Start / Settings / System / Screen).

2. Tap [Align Screen] and follow the prompts. If the calibration is successful, the [Settings] screen
appears at the end of the calibration process. If the calibration was not successful, the target returns
the center of the screen and you must repeat the process.

Disable the Touch Screen

To disable the Trimble TSC2 touch screen, press [i#]*key.
This disables the screen, but not the keypad. The touch screen will remain disabled unfl[kajtis
pressed again or the controller is reset.

To disable the Trimble CU touch screen, press [Cﬂ+key.

This disables the screen, but not the keypad. The touch screen will remain disabled untilCleljtis
pressed again or the controller is reset.

The touch panel disable notice can be disabled. To do this go to [Start / Settings / Control Panel],in the [Tou
Pad Disable] tab of the [Stylus Properties] screen, clear the [Show notice each time touch is disabled] check
box.

Use the keypad to run programs

To do this... Use this keyboard shortcut...

Access a pull-down menulAlt - then the appropriate letter key of the menu item
Move between fields Tab , up and down Arrow keys

Move between buttons  |Arrow keys

Click a check box Space Key

Close a screen Alt then F then C

Switch between programgAlt then Tab or Alt then Esc

Select an item from a list [Space key

Select a radio button Space key

Use the keyboard to run programs, as follows :
e To run a program from the desktop:

If no desktop icons are highlighted, press the Tab key until one is selected. Then use the arrow keys
to navigate to the icon for the program that you want to run. Press Enter to run the program.

elrimbles
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* To run a program from the [Start] menu:

Press Citrl then Esc to display the [Start] menu, then use the arrow keys to select [Programs]. Press
Enter to display a list of programs, then use the arrow keys to select the program that you want to
run. Press Enter to run the program.

* If there is no icon or [Start] menu listing:

If there are no icons highlighted on the desktop, press the Tab key until one is selected, then use the
arrow keys to select [My Computer]. In [My Computer], use the arrow keys to highlight the Disk
folder, then press Enter. Use the arrow keys to locate the program you want to run (it may be locatec
in a sub folder), then press Enter to run the program.

Perform a Soft Reset (Warm boot)
You do not lose any data when you perform a soft reset.
 To soft reset the TSC2 controller, hold down the Power key. After about five seconds, a countdown
timer appears, indicating that the controller will reset. Continue to hold down the Power key for a
further five seconds, then release it. The controller briefly displays the boot screen and then resets tc
the default Microsoft Windows desktop view.
*» To reset the Trimble CU, hold down the Ctrl key and the 1 key, then press and release the 9 key.
Perform a Hard Reset (Cold boot) on a Trimble CU controller
Perform a hard reset only if a soft reset fails to resolve an issue.
After a hard reset, the operating system is reloaded into RAM from the Flash memory. Some software
programs may also store shortcuts or database information in RAM,; this is erased during a hard reset.
To perform a hard reset, hold down the Power key. After about five seconds, a countdown timer appears,
indicating that the controller will reset. Continue to hold down the Power key for a further five seconds, then
release it. The controller briefly displays the boot screen and then resets to the default Microsoft Windows
desktop view.
Perform a Hard Reset (Cold boot) on a TSC2 controller

You cannot perform a hard reset on a TSC2 controller. Perform a soft reset, and if that does not resolve the
issues, contact your local Trimble dealer.

File Storage on Trimble Controllers

Trimble controllers have similar RAM and Flash storage.

In all controllers, the RAM storage is volatile and is shared between Storage memory and Program memory.
» Storage memory is required for such things as the Operating System, and installing programs.

» Program memory is required to run programs. When Program memory is low, programs may run
slowly, become unresponsive, or even crash.
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Flash memory is permanent, so data is not lost if the controller loses power or after a hard reset. However, :
with a computer hard disk, this storage may occasionally fail.

* On the Trimble CU and TSC2, folders and files that appear in Explorer are those from Flash storage.
Get rid of Out of Memory errors
Trimble CU controller:
Open the Control Panel ( Ctrl, Esc, S, C ) then select the [System] icon. In the [System Properties]
screen, select the [Memory] tab, then move the slider-bar to the left to increase the amount of RAM
memory allocated to running programs.

TSC2 controller:

Memory is managed automatically. If you run out of memory, select [Start / Settings / System / Memory /
Running Programs] and stop the running programs you no longer need.

Change the speaker volume

Trimble CU controller:
Open the Windows CE Control Panel ( Ctrl , Esc, S, C) then select the Volume and Sounds icon.
Use the slider to increase or decrease the volume. You can also use this dialog to turn on or off
individual sounds, such as tapping the screen.

TSC2 controller:

On the controller there are two places to control sounds.

Tap the speaker icon on the start bar and then use the slider to increase or decrease the volume. Ta
[Off] to mute.

To modify other sound events such as program notifications and screen taps:

1. Tap [Start / Settings / Sounds &Notifications].
2. Configure the various sound controls as appropriate.

Using Bluetooth technology to print from a Trimble TSC2
controller

You can use Bluetooth wireless technology to establish a connection between a TSC2 controller and a
Bluetooth-enabled printer and then print directly from the controller.

Note - Trimble CU controllers do not support printing using Bluetooth wireless technology.
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Trimble has successfully printed using third-party printing software from Field Software Products and a
Canon PIXMA iP90 BubbleJet printer, but other products may also be used.

To do this, you must:

« Install third-party printing software
 Configure the controller to connect to a Bluetooth-enabled wireless printer
« Use the operating system on the TSC2 controller to print a document

Installing third-party printing software

To print from the TSC2 controller, you must download and install printing software that is compatible with
your Bluetooth-enabled printer.

To download and install the Field Software Products software:

1. Use ActiveSync technology to establish a connection between the TSC2 controller and an office
computer.

2.Run Internet Explorer, and browse to www.fieldsoftware.com/PIEprint.htm.

3. Click on the link for the [PIEprint Installer for Pocket PC], and then select [Run].

The print software is automatically installed on the controller.
Note - For a list of supported printers, see www.fieldsoftware.com/PrintersSupported.htm.
Configure the controller to connect to a Bluetooth-enabled wireless printer

1. Turn on the printer.
2. If required, put the printer into discoverable mode. Do one of the following, according to your printer
model:
¢ Pentax PocketJet: with the printer switched on, press and hold the power key for 2 seconds.
¢ Canon iP90: not required.
3.0n the TSC2 controller, tap [Start / Settings / Connections].
4. Select the Bluetooth icon and then select [Turn on Bluetooth].
5. Tap the [Devices] tab.
6. If your printer is already listed, you are ready to print.
If you do not see your printer listed:
1. Tap [New Partnership] to scan for Bluetooth devices.
2.When the scan is complete, select your printer and then tap [Next].
3.You do not need to enter a passkey. Tap [Next] to continue.
4. From the [Partnership settings] screen, select [Serial Port] as the service to use from this
device and then tap [Finish].
5. Tap the [COM Ports] tab.
6. Tap [New Outgoing Port], select your printer and then tap [Next].
7.Select a COM port, clear the [Secure Connection] option and then tap [Finish].

The controller is now configured and ready to connect to the printer.
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To print an HTML page

1.0On the TSC2 controller open Internet Explorer.

2.Go to the HTML page that you want to print.

3. Tap and hold on an area of the HTML page that is not an image or a link. From the pop-up menu
select [Print]. If [Print] does not appear on the menu, try tapping and holding in another empty part of
the HTML page.

4. Set the [Print Sizing], [Print Range] and [Number of Copies] to be printed. You can also select to
print the header and footer and reduce the text size.

5. Tap [Continue].

Tip - If you have previously selected your printer and other options, tap [Quick Print] to use the
current printer and paper selections.

6. Select the [Printer] and set the [Port] to the same COM port as configured above. You can also selec
the color settings, paper size (including custom paper sizes), and orientation.

Note - Tap on [More Settings] to change other printer settings such as the margins and form feed
settings.

7. Tap [Start Printing].

Tip - You may need to Exit the Trimble Survey Controller software if you are having trouble
establishing a connection with the printer.

Power Indicators

The remaining battery power is displayed as a battery symbol in the status bar.

The symbol on the top represents the power remaining in the Trimble controller battery, or when using a
Trimble CU the power remaining in the Trimble Robotic or GPS holder battery.

The symbol below the top battery symbol represents the remaining power in an external power supply, such
from a GPS receiver or conventional instrument. (This symbol only appears when an external power supply
connected.)

The level of shading in the symbol reduces as the power reduces.

Trimble CU Suspend Mode

The Trimble CU takes its power from an external power source, such as an instrument, Robotic Holder, GP!
Holder, or a docking station.

The Trimble CU controller has an internal battery used while in suspend mode. Suspend mode enables you
remove the controller from one power source and then attach it to another power source within a time perioc
that you define. You can then resume working from the same place in the software that you were before yot
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turned off the controller.

After the suspend time has elapsed, the battery automatically shuts down and the Trimble CU has to reboot
when starting again. If the internal battery runs low on power the Trimble CU powers down sooner. Fully
charged and under normal conditions, the internal battery should have capacity for five suspend sequences

Note - Before you remove the Trimble CU from its power source, press the power button to turn off the
controller. Otherwise the controller has to reboot when it restarts.

To configure the power settings on the Trimble CU:

1. Tap the [Start] menu and then select [Settings / Control Panel / Power].

2. Use the [Schemes] tab to configure the suspend state when connected using external power and
battery power.

3. Use the [Systems Power] tab to display the current power status.

4. Use the [Power Key] tab to configure how the system behaves when the power key is pressed.

Attaching and Detaching Trimble CU Controller

Attaching the Trimble CU to the Trimble VX/S Series instrument, the controller holder, or the docking
station.

* Place the top of the Trimble CU onto the hot shoe connector and then gently push the bottom of the
CU downward until it clips firmly into place.

Detaching the Trimble CU from the Trimble VX/S Series instrument, the controller holder, or the
docking station.

1. Switch off the Trimble CU. This suspends the controller, and prevents it from rebooting next time yo
apply power.

2. Push in the clip at the bottom of the CU and then gently pull the bottom of the CU outward until the
controller is released.

Registration

Please remember to register your Trimble Survey Controller software by selecting the Register Software
option on the CD. Registration gives you access to:

* News about software updates and specials
* New product information

Registration gives Trimble information that is used to develop the product and improve customer support.
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Legal Notices

(c) 1992-2008, Trimble Navigation Limited. All rights reserved.

Trimble, the Globe and Triangle logo, Autolock, Geodimeter, GPS Total Station, Tracklight, and TSC2 are
trademarks of Trimble Navigation Limited, registered in the United States Patent and Trademark Office and

other countries.

FastStatic, RoadLink, Trimble Geomatics Office, Trimble Business Center, Trimble Link, Trimble Survey
Controller, Trimble Total Control, TRIMMARK, and Zephyr are trademarks of Trimble Navigation Limited.

The Bluetooth word mark and logos are owned by the Bluetooth SIG, Inc. and any use of such marks by
Trimble Navigation Limited is under license.

Microsoft, Windows, and ActiveSync are either registered trademarks or trademarks of Microsoft Corporatio
in the United States and/or other countries.

All other trademarks are the property of their respective owners.

This software is based in part on the work of the Independent JPEG Group, and derived from the RSA Data
Security, Inc. MD5 Message-Digest Algorithm.

The Trimble Survey Controller software is covered by the following U.S. patents: 6985104, 6035254,
6021376, 6016118, 5969708, 5986604, 5831573, 5614913 and other patents pending.

About

To access the About dialog, tap Configuration / About Trimble Survey Controller.

The dialog contains the program version number, serial number, authorization key, software warranty expiry
date, copyright, and patent information for the Trimble Survey Controller software.

Tap Upgrade to install a new option key for upgrading the software options.
Tap Options to see the options enabled on the controller.

For more information, see Software options.

Troubleshooting

The message "Connection failed" appears when you try to connect to a Bluetooth cellular modem.
Some cellular modems have different Bluetooth modes. If the mode is set to [Off] or [Automatic], a
"Connection failed" message may appear. For a successful Bluetooth connection, set the mode to [On].
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The message “Hardware Error —1” appears when you tap [Scan] in the [Bluetooth Device Properties]
applet.
Clear, then re-select the [Enable Bluetooth] check box.

Bluetooth controller does not always find all the Bluetooth devices within the specified range

A Bluetooth scan cannot always find other Bluetooth devices during the scan if there is another Bluetooth
device scanning in the same area. If the device you are looking for is not found during a scan, wait a minute
and then scan again.

Bluetooth device not registered

If this message appears when you start an internet RTK survey, you have selected Internet connection as y:
rover radio when you are using a Trimble Internal GPRS module. You must select Trimble Internal as your
rover radio and set the method to GPRS internet.

Bluetooth scan finds a [(null)] device
Sometimes during a Bluetooth scan, a Bluetooth device within range is found, but not the device name. In tt
case, a [(null)] name is returned. Re-scan for the device until the correct name is returned.

Bluetooth operating range difficulties
Bluetooth has an operating range of 10 meters (~33 feet).

Bluetooth [Scan] cannot find the Trimble 5800 receiver
If the Bluetooth connection between the 5800 receiver and a Trimble CU has been disrupted, or if the receiv
is already connected to another Bluetooth device, [Scan] may fail to find the receiver.

Switch off the receiver, then switch it on again. Enable the [Enable Bluetooth] check box if it has been cleare
and do another scan. If the [Scan] still cannot find the receiver, perfom a warm boot on the receiver. Do
another scan.

Intermittent communication errors when using Bluetooth
Make sure that your body does not block the line-of-sight between the two devices that are communicating
with Bluetooth.

Initialization lost because of high RMS

The receiver has discarded the current initialization because the measurement RMS has stayed too long ab
an internal cut-off value. This may be caused by too much pole movement when static, by a very bad
environment, or by incorrect initialization. Check two or three points measured with the initialization that was
lost. To do this, reinitialize in a good environment and remeasure the points. If the remeasurements agree
within RTK tolerances, you can be confident that the initialization was correct and that a bad environment
caused the loss of initialization.

"Cannot start streamed corrections" message in internet survey

Make sure that the Internet connection you are using works outside of Trimble Survey Controller. Connect tc
the Internet, browse one or two websites, and use Google.com or similar. Leave that connection open and s
a survey with Trimble Survey Controller. If the survey still fails to start correctly, there may be a problem
with the IP addresses or port numbers in the style, or the base station providing the data may not be
operational.
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Conventional instrument behaving erratically

Set the HA VA status rate to Never if the instrument screen blinks erratically or has problems maintaining
communication with the Trimble Survey Controller software. Some instruments cannot support a high status
update rate.

Conventional instrument will not connect

Always select the correct survey style in the Trimble Survey Controller software before connecting the
controller to a conventional instrument. Otherwise, they may fail to connect. If this occurs, reset the
conventional instrument by switching it off and then on, and then try to connect again.

Modem is not responding
This message may appear after a Connecting to modem dialog has to be cancelled because it goes on
indefinitely. If this happens, power cycle the modem.

If you see the "Modem is not responding” message when connecting to an Enfora GSM/GPRS card, you mé
need to set the baud rate. To do this:

1. On the controller, tap [Start / Settings / Connections].

2. Tap the [Connections] icon and then select [Manage existing connections] under [My ISP].
3. Select the connection name for the Enfora card that you created earlier, and tap [Edit].

4. Tap [Next] twice and then tap [Advanced].

5. Set the [Baud rate] to 115200.

6. Tap [OK] and [Finish] as required to exit the Enfora configuration.

"No Base Data" when Internet Surveying
If you start an internet RTK survey and the No base data message appears, check the broadcast format, the
initialization string for your modem, the IP address, and the port number of the base.

"No Carrier" message when dialling up an RTK base

This message means that the base is not answering, or that the rover cannot get a dial tone. Call the base
manually to make sure that it answers, and is not going to a voicemail system. Check that the rover has
enough money on its account.

No communication between instrument and the Trimble Survey Controller software

Check the cables, connections and switches. Also check the power source to the receiver or conventional
instrument.

Note - Make sure that you have selected an appropriate survey style.

No coordinates in Review
Check the Coordinate view setting. Tap Options to change the coordinate view.

To see grid coordinates in review, this setting must be grid. Also, to display grid coordinates, a projection an
datum transformation must be defined.

In conventional surveys, check that the instrument and/or backsight point has been coordinated.

In conventional surveys, an observation is displayed with null coordinates until the observation to the
backsight is stored.
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No data recorded in receiver
Check the Base and Rover options in the survey style. Is the logging device set to Receiver? Is the antenna
connected? Is power connected?

No grid coordinates
Check that a projection and datum transformation have been defined. Also check that the Coordinate view
setting is Grid. To do this, select Files / Properties of current job / Units.

Not receiving radio
Check that all radio cables are connected to the correct ports and that the radio is switched on.

Check that the radios are configured correctly in the Survey Style.

Check that there are no obstructions (for example, trees or buildings). If there are, move to a place where th
radio signals will not be obstructed.

Check that the base radio is switched on.
Radio connection difficulties between the TSC2 and the Trimble VX/S Series instrument

Make sure that the radio settings on the TSC2 controller are set correctly. The Radio channel and Network |
can be configured on the instrument and in the Trimble Survey Controller software. If you are using a TSC2
controller, check the [Port Settings] to ensure that they are correctly configured:

1. Tap the Trimble icon on the Pocket PC Start bar.
2.Tap [Trimble Radio Settings].
3. Configure the [Radio channel] and [Network ID] to the same values as those set on the instrument.

Note - The radio channel and network ID can also be set using the Trimble Survey Controller
software.

4.1n the [Port Settings] field, select one of the following:
¢ [Internal], if you are using a built-in radio.
¢ [External], if you are using an external radio.
5. Tap [oK].

Receiver does not turn on
Check the cables, connections, and switches. Also check the power source.

RTK survey will not work

Check that you have selected an RTK Survey Style. Check that it is configured for RTK in the Type field in
both the Base and Rover options. Check that the antenna is configured correctly in the Antenna Type field ir
Base and Rover options. Check that the radio is working and that it has been configured correctly.

RTK precisions are too high
Is RTK mode Fixed? If it is not, initialize the survey.
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If the mode is Fixed, remain stationary on the point for a while and wait for the precisions to decrease. If you
are in stakeout, tap Fine to go into fine mode.

Satellite/s not being tracked

Check that there are no obstructions - look at the azimuth and elevation of the SV in the GPS / Satellites
screen. Check the GPS antenna connections. Check the elevation mask setting. Check that the satellite is r
disabled - tap Info in the Satellites screen. Are there any transmitting antennas nearby? If there are, repositi
the GPS antenna.

Job Repair Wizard

The Job repair wizard runs when Trimble Survey Controller detects damage in the job file. You can cancel tl
wizard at any point or go back to any previous step.

The wizard retrieves job data up to the point of the damage, discards anything beyond this point, and inform
you of the time and date of the last good item in the job.

As a safety measure, the wizard can make a copy of the job before anything is discarded. Before proceedin
with the copy, check that the file system has enough space for a copy of the entire job.

Once the repair is completed, use Files / Review current job to check what (if anything) has been discarded
from the end of the job. Because the job is stored in chronological order, anything discarded is timed later
than the last good record reported by the wizard.

Be aware that discarded data may include changes made to the job such as deletions (the item may no long
be deleted), changes to antenna or target heights, coordinate systems, and new items such as points,
observations, and lines.

Damage to Job files may be caused by a hardware problem, a failure to properly shut down the Trimble
Survey Controller program, or an unexpected power failure due to a flat battery. When the Job wizard report
a problem, review the controller' s operating procedure, and/or check the hardware. If you repeatedly
experience corruption problems, there may be a fault in your controller hardware. For more information,
contact your local Trimble dealer.
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Job Operations

Job

A job can contain several different surveys. Select a job before you measure any points or make any
calculations.

Jobs can be saved in the [Trimble data] folder, or in the project folders below [Trimble data].
To create a new job:

1. From the main menu, select Files / New job.
2. Enter a name for the new job.
3. Tap;l to create a new folder or select an existing folder.
4. Tap the Coord. sys. button and choose a coordinate system for the job. Tap Next.
5. Configure the coordinate system settings required for the job and tap Store.
6. Tap the Units button to specify the units and various other settings for the job. Tap Accept.
7. Tap the Linked files button to select a linked file(s) for the job. Tap Accept.
8. Tap the Active map button to select an active map file(s) for the job. Tap Accept.
9. Tap the Feature library button to associate a feature library with the job. Tap Accept.
10.Tap the Cogo settings button to set the cogo settings for the job. Tap Accept.
11. Optionally, tap the Page down button to enter Reference, Description and Operator details, and any
Notes.
12.Tap Accept to save the job.

To open a job:
1. From the main menu, select Files / Open job.
2.Tap * to expand a folder and display the files within the folder.
3. Tap the job name, or highlight the job name and tap OK.
The job name appears in the title area of the main menu.

To delete a job:

1. From the main menu, select Files / Open job.
2.Tap * to expand a folder and display the files within the folder.

If the job you want to delete is not highlighted, use the arrow keys to highlight it, or tap and hold it
with the stylus.

Note - If you tap with the stylus without holding, the job that you highlight opens automatically.

3. Tap X to delete the file.
4. Tap Yes to confirm deletion, or No to cancel.

Note - When you delete a job, associated files (for example, *.t01, *.tsf *.jpg) are not automatically deleted.

»

xIrimble:
26



To copy a job:

1. From the main menu, select Files / Open job.
2. Highlight the name of the job to be copied and4ap
3. Browse and highlight the folder to paste the file into andiap

Tip - You can also use Windows/File Explorer to copy, rename, or delete a file.

Note - When you copy a job to another folder, associated files (for example, *.t01, *.tsf *.jpg) are not
automatically copied.

To create a new job with all the defaults (including Coordinate System settings) from another job:

1. From the main menu, select Files / Open job.
2.Tap;| to select the folder, if required.
3. Select and open the job that contains the settings to use as the defaults for the new job.

Note - To use the settings in the current job as defaults for the new job, omit steps 1 and 2. New job:s
always use the settings from the previous job as defaults.

4. From the main menu, select Files / New job.

5. Enter a name for the new job.

6. Tap the appropriate button to change job settings as required.
7.To save the job, tap Accept.

File management and Project folders

The Trimble Survey Controller software version 12.10 and earlier saved all Trimble Survey Controller files in
the [Trimble data] folder. The Trimble Survey Controller software version 12.20 and later can still be used
with all files in the [Trimble data] folder, but you can also create individual 'project folders' to help manage
your jobs and the associated files.

The [Trimble data] folder is treated as the system folder and contains all the 'system' type files. If you do not
use project folders, the [Trimble data] folder will also contain all your project files, and in this case can also
be referred to as the project folder.

When you create files using Export fixed format files or Export custom format files, you can save the new
format files to an existing folder on the controller, or create a new one. The default folder is the [Export]
folder below the current project folder. If you change the project folder, the system creates an export folder
under the new project folder, and gives it the same name as the previous export folder.

Tap;l to select an existing folder or create a new one.

The following table shows the file extension on the office computer, the file extension on the controller
(which changes if the file is converted during transfer), the file description, and the location the file is saved 1
if you use project folders.

»
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Resides
Compute'r file Controller file Description Resides in ir_l
extension extension [Trimble data] | Project
folder

.dc .job Trimble Survey Controller job files - *
.Csv .CSV Comma Delimited (CSV) files - *1
Axt Ixt Comma Delimited (TXT) files - *1
.dtx .dtm Digital Terrain Model files - *
tm tm Triangulated Terrain Model files - *
fcl fal Feature and Attribute Library files (TGO) * -
fxl fxl Feature and Attribute Library files (TBC) * -
.ddf fal Data Dictionary files * -
.ggf .ggf Geoid Grid files * -
.cdg .cdg Combined Datum Grid files * -
.pig .pig Projection grid files * -
.sgf .sgf Shift grid files * -
pof pof UK National Grid files * -
.dxf .dxf Map files - *1
.shp .shp ESRI map shape files - *
.ini .dat Antenna files * -
.Ing Ing Language files -2 -2
.wav .wav Sound files -2 -2
.dat .dat GPS data files - *
.t01 .dat 101 GPS data files - *
.crd .inp .mos |.crd .inp .mos |GENIO road files - *
xml xml LandXML road files or XML Documents - *
Jxl Jxl JobXML files - *1
Jixl Jixl Custom ASCII Import file definitions * -
sl Xsl XSLT Custom ASCII Export Stylesheet files *3 -
.SSS .SSS XLST Custom Stakeout Stylesheet files *3 -
.mcd .mcd Measure Codes Database files * -
.dc Ixl Trimble road file - *
x Ixl Alignment files - *
Xl Axl Tunnel file - *
.csd .csw .csd Coordinate System Database files * -
Jpg Jpg Image files - *
Asf sf Scan files - *
Notes

@:xTrimbles
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1. .csv, .txt and JobXML files that are transferred to the controller should be transfered to the Project
folder.
Files that are exported on the controller are stored in the Export folder below the project folder. To
link an exported .csv file, copy the file into the project folder using Explorer.

2. Language files (.Ing) and Sound files (.wav) are stored in the appropriate language folder.

3. Stakeout stylesheet files (.sss) and Custom Export stylesheet files (.xsl) can be located in both the
language folder or [Trimble data]. Translated Stakeout stylesheet files and translated Custom Export
stylesheet files are typically stored in the appropriate language folder.

Notes on transferring files to and from folders on the controller:

» When you transfer files to or from the controller with Trimble Geomatics Office, you can select
existing project folders on the controller.

* When you transfer files to or from the controller with Trimble Business Center, you can only transfer
files to and from the [Trimble data] folder.

* When you transfer files to the controller with Trimble Data Transfer utility, you can only transfer files
to the [Trimble data] folder on the controller.

* When you receive files from the controller with Trimble Data Transfer utility, you can receive files
from the [Trimble data] folder or existing project folders on the controller.

» To create new project folders or move files from one folder to another, use the Trimble Survey
Controller software or Windows Explorer.

Properties of Current Job

Use this menu to configure settings for the current job.
For more information, see:

Coordinate system

Units

Linked files

Active map files

Feature library

Cogo settings

Descriptions

Each button displays the current settings. When you create a new job, settings from the previous job are usi
as the defaults. Tap a button to change the settings.

Tap Accept to save any changes.
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Review Current Job
To see the records stored in the job database:

1. From the main menu, select Files / Review current job.
2. Use the arrow keys, stylus, or softkeys to navigate the database.

Tip - To move to the end of the database quickly, highlight the first record and press the up arrow
key.

Tip - To highlight a field without selecting it, tap and hold briefly with the stylus.

3. To see more information about an item, tap the record. Certain fields, for example, Code and Antenr
height, can be edited.

Note - Offset points that are stored as coordinates are not updated when you change an antenna or
target height record in the database. In addition, a change in antenna height does not affect any
postprocessed points that will be processed using the Trimble Geomatics Office software.

Verify the antenna or target height information when you transfer the data to the office computer or
transfer postprocessed points directly from the receiver to the office software.

When you change an antenna or target height record in the database, stakeout deltas, Cogo points,
averaged points, calibrations, resections, and traverse results are not automatically updated.
Re-observe staked out points, and re-calculate Cogo points, averaged points, calibrations, resection
and traverses.

To search for a particular item, tap Search and select an option.

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.

Inserting notes
To store a note in the database:
1. Highlight a record.
Tip - To highlight a field without selecting it, tap and hold briefly with the stylus.
2. Tap Note. The Note screen that appears displays the date and time that the current record was crea
3. Enter the note and then tap Accept. The note is stored with the current record. In Review current job
the note appears below the record with the note icon.

Editing target/antenna records using Review current job

Select Review current job to edit existing antenna or target height records. These edits change the antenna
target height for all observations using that antenna or target height.
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To edit a target/antenna record:
1. Tap the target/antenna record. The current target (conventional survey) or antenna (GPS survey)
details appear.
2. Enter the new details and then tap Accept.

The current record is updated with the new details, which apply to all subsequent observations using
that record.

A note with a timestamp is attached to the record. This note documents the old details, including
when the changes were made.

Editing target/antenna records using Point manager

Use Point manager to easily change the target or antenna height of a single observation or any number of
observations.

Editing codes using Review current job
If you have only a single code to edit, you can use Review current job.
To edit a code:
1. From the main menu, select Files / Review current job.
2. Tap the observation record that contains the code you want to edit.
3. Change the code and then tap Accept to store the changes.
The Note stored with the observation is a record of the old code and the date and time it was modified.

Editing codes using Point Manager

You can use Point manager to edit single or multiple codes.
When you edit multiple codes, the Point manager is easier to use than Review current job.

For more information, see Point manager.
Editing point names and point coordinates using Point Manager

You can use Point manager to edit point names or point coordinates.
You cannot edit point names and point coordinates using Review current job.

Deleted points, lines, and arcs

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 a job file smaller.

When you transfer a file that contains deleted points, the deleted points are not transferred to the office

software. If you transfer a file using the Trimble Data Transfer utility, however, the deleted points are
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recorded in the Data Collector (.dc) file. They have a classification of Deleted.

Some points, such as continuous offset points and some intersection and offset points, are stored as vector:
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.

To delete a point, 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 Details.

3. Tap Delete. 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 Accept. The Trimble Survey Controller software records a note with the original point, line, or
arc record, showing the time it was deleted.

When you delete a point, line, or arc, the point symbol changes. For example, for a topo peirgythbol
replaces the* symbol.

When you delete an observation that has been recorded during a Station setup plus, a Resection, or Measu
rounds operation, the mean turned angle records and station or round residuals records will not be updated.
Deleting an observation that has been used to compute an average does not automatically update the avere
Use COGO / Compute average to recompute the average.
Tip - To delete features from the Map of current job screen, select the required feature(s), tap and hold on tt
screen and choose Delete from the shortcut menu. Select the feature(s) to delete and then tap Enter.
You cannot delete points from a linked file.
Use Explorer to delete alignment files, road files, map files, or any other file type stored on the controller.
Note - You cannot delete points, lines or arcs from a linked map file (for example, a DXF or SHP file).
To restore a point, line, or arc in the Trimble Survey Controller database:

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

2. Tap the point, line, or arc record to be restored.

3. Tap Undelete.
4. Tap Accept.

Point Manager
As an alternative to Review current job, use the Point manager to manage your data.
You can easily review:

* Point coordinates
* Observations
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» The best point and all duplicate points
» Target and antenna heights

» Codes and notes

* Descriptions

* Notes

You can easily edit:

» Target and antenna heights (single or multiple)
* Point names

 Point coordinates

* Codes (single or multiple)

* Descriptions (single or multiple)

* Notes

Using Point manager

To open Point manager, select Files / Point manager from the main menu. The screen that appears shows :
tabulated tree structure of all points and observations in the job database and linked files.

Viewing the data

When there are duplicate points of the same name, the best point always appears first. All occurrences of
points of the same name, including the best point, appear in a list below the best point.

However, when the data is in the Target height view, all observations in the database appear in the order th
they occur in the database.

To change the view of the data, select Display. For example, to view coordinates, set Display to Grid; to vie\
or edit target heights, set Display to Target height.

Note - In Point manager, the Target height setting refers to both antenna height and target height.

To sort the data, tap the column heading.
To change the width of the column, or to hide the column, tap and drag the separator between headings.
Use the scroll bars to scroll horizontally or vertically through the data.

Tip - To freeze the Point name column, tap and hold the Point name column heading. To unfreeze the
column, tap and hold the heading again.

To filter the displayed point information, tap Filter. Select the column to filter point information from and
then enter the filter details. The points are filtered so that only those in the selected column, and that contair
the filter details, appear.

Note - To see a complete list of the icons and their descriptions used in the Trimble Survey Controller
software see the filter table.

Tip - If there are too many matches, enter a more restrictive filter string or use the Match whole word only
check box to narrow the search parameters.
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To disable the filter, clear the Filter field.
To view more information on a point do one of the following:

*» To reveal all associated points and observations, tap + to expand the point tree list. Expand the subt
to view individual point information. These records can include the point coordinates, observations,
antenna or target details, and quality control records.

» To open the same point form as seen in Review current job, tap a point, or highlight a point and tap
Details. This allows you to edit information such as the point code and attributes.

To change the format of the indented coordinates or the observations that appear when you expand the poil
tree, tap the coordinates or observations displayed, or highlight them and press the space key. In the list the
appears, select the new data view.

This allows you to review the raw conventional observations (or WGS-84 observations) and the Grid
coordinates at the same time.

Reviewing and editing antenna and target heights

Note - In Point manager, the Target height setting refers to conventional target heights and the GPS antenn
heights.

To change a target height record and update all observations using that target height record, edit the target
height in Review current job.

To change an individual target height, or group of target heights, in Point manager:

1. From the main menu, select Files / Point manager.
2. Tap Display and then select Target height. In the screen that appears, the point name, from point,
target height, code, and note are listed in the order they exist in the database.

» To change the record order, tap the appropriate column heading.
* To filter the list, tap Filter, select the appropriate column and then enter the filter details.

Tip - If you enter a filter value of 2 for a point name, the system will show all points with 2 in their
name, including 2, 1002, 2099, or 2day. To filter for a point name "2", select the Match whole word
check box.

3. To select a target or multiple targets for editing, do one of the following:

» Tap the Target field.

*» Use the arrow keys to highlight the record to edit and then tap Edit.

* To select multiple fields, press and hold Ctrl and then tap the required fields. Then tap Edit.

*» To select a range of fields, tap the first required field, press and hold Shift and then tap the last
required field. Then tap Edit.

4.1n the Target details form enter the new Target height and/or Prism constant. To store the changes,
tap OK.
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When measuring to the bottom notch on a Trimble prism base, tap the advanced pop-upzahow (
and then select Bottom notch.

Point manager now displays the corrected target details. In Review current job, view the inserted target
records with notes that record the old target details.

Group editing Target heights (conventional) and Antenna heights (GPS)

You can use the Point manager to edit details of antenna heights or target heights for multiple-selected
points. This function is available when the Display softkey setting in the Point manager is set to Target
height. Use the standard Windows selection methods of Ctrl-click and Shift-click to choose the points to
apply the target or antenna height edits to.

* When you edit antenna heights, you can edit the measured heights and the measurement method.

* When you edit target heights, you can edit the measured target height value, the measurement mett
(when applicable), and the prism constant.

* When you select points to edit, you can include points with target heights and points with antenna
heights. When you tap Edit, two dialogs appear - one to edit antenna heights and one to edit target
heights.

* You do not need to select contiguous target and/or antenna heights to edit.

* You cannot edit a selection of antenna heights that includes more than one type of antenna. In this
case, select and edit the points in separate groups, according to the type of antenna used.

* You can edit a selection of different targets. In such a case, the new target heights are applied to ea
of the different targets but the target numbers remain unchanged.

» Some conventional measurements use calculated (system) targets, which have a zero height and ze
prism constants, for example, Dual-prism offset. You cannot edit the target heights for system
targets.

* You can sort Point manager columns to help you find and select groups of target or antenna heights
edit. Tap the column heading to sort that column.

» The Point manager automatically inserts the appropriate target and antenna equipment records into
the job database to ensure that the correct heights and measurement methods are assigned to each
point.

* When you edit points, the Point manager automatically inserts notes into the job database to record
what was edited, the original measurement data, and the time of the edit.

Editing Point Coordinates using Point manager
You can use the Point manager to edit the coordinates of imported or keyed in points.
To edit the coordinates of a point:

1. From the main menu, select Files / Point manager.

2.To select the record to edit, tap and hold the stylus on the record.

3. Tap Edit and then select Coordinates.

4. Edit the coordinates and then tap OK to save the changes.

You cannot edit the coordinates of:
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* raw observations
* points in linked files
» arange of records at one time

A record of the changes made are saved to the Note record.

Renaming point names using Point manager

You can use the Point manager to edit the names of points and observations.
To rename a point or observation:

1. From the main menu, select Files / Point manager.

2.To select the record to edit, tap and hold the stylus on the record.
3. Tap Edit and then select Point names.

4. Edit the name and then tap OK to save the changes.

You cannot edit the name of

* points in linked files
* an observation to the current station if a survey is running
* a backsight observation

A record of the changes made are saved to the Note record.
Editing point names and point coordinates in a dynamic database

The Trimble Survey Controller software uses a dynamic database. If you change the name or coordinates o
record, the positions of other records that rely on that record could change or disappear.

The rest of this section describes how changes to a base station position, station setup, or backsight positio
can affect other positions. In addition to these record types, changes to resections, lines, arcs, compute inve
records, and others may also affect other positons. For more details on specific records that may change, s¢
the table below.

If you rename a point name that is used as a base in a GPS survey, or as a station setup point in a conventi
survey, this does not rename the point name that is referenced in the Base record or Station setup record. Y
cannot edit the point name referenced in the Base record or Station setup record in any way.

If you rename the base position or station setup position, and another record with the same name does not
exist, then the positions of all records that are computed from that base position or station setup position
cannot be computed, and those records will no longer be displayed in the map.

If you rename the base position or station setup position, and another record with the same name does exis
then the positions of all records that are computed from that base position or station setup position may
change, as they will now be computed from the next best point with the same name.
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If you edit the base position or station setup position, then the positions of all records that are computed fror
that base position or station setup position will change.

If you edit the azimuth in an a station setup with a keyed-in azimuth to the backsight, then the positions of al
records that are computed from that station setup will change.

If you edit or rename the point record that is used as a backsight in a station setup with a computed azimuth
the backsight, then the positions of all records that are computed from that station setup may change.

If you select a range of records and change their name, all the selected records are renamed to the new nar
that you entered.

If you rename or edit the coordinates of points, all records that contain computed deltas to other points, for
example as-staked, check, and backsight observations, are not updated.

In the following table, the * symbol against a record type shows the dynamic database records that may
change if the name or the coordinates of the record that was used to derive their position is modified.

Record Names| Coordinates

Topo points (GPS) * *
Rapid points * *
FastStatic points * *
Observed control pointg  * *
F1 Topo points (Conv.)[ * *
F2 Topo points (Conv.)[ * *
Mean turned angle * *
As-staked points * *
Check points * *
Continuous points * *
Construction points * *
Laser points * *
Lines * *
Arcs * *
Compute inverse * *
Resection points - -
Adjusted points - -
Averaged points - -
Cogo points (computed) 1 1
(see note below)

Intersection points - -
Offset points - -
Roads - -
Alignments - -

xTrimble.
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Tunnels - -
Calibration points - -
Compute area - -

1 - Cogo points can change if the point they are computed from is modified, but it depends on how the Cogc
points were stored. If they were stored as a vector, for example Az HD VD and the base point is moved, the
the Cogo point will also move.

Adding or editing codes using Point manager

To enter a code or change an existing code, tap the Code field. Enter the code details, and the attributes, if
required. Tap Accept to store the changes.

Group editing codes using Point Manager
You can use the Point manager to edit code details for more than one point at a time.
1. Use the standard Windows selection methods; press Ctrl or Shift and tap the records for which you
want to change the code.
2. Tap Edit and then select Codes.
3. Enter the new code and then tap Enter.

If the code has attributes, you are prompted to enter them.

The new codes are updated and displayed in the Point manager. A note with the old code value is stored fo
each modified record.

Tip - You can edit Descriptions in the same way.
Adding or editing notes using Point manager

To enter a note or change an existing note, tap the Note field. Enter the note details and then tap Accept to
store the changes.

QC Graph

The QC Graph screen displays a graph of quality indicators that are available from data in a job. To change
the type of data to display, tap Display. To scroll along the graph, use the arrow buttons. To view basic deta
of a point, tap the graph. For more information, double tap the graph to access Review.

You can view a graph of:

* Horizontal precision
* Vertical precision

* Satellites

* PDOP
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* RMS

* HA standard error
* VA standard error
« SD standard error
» Elevation

* Target height

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 ac
positions.

To review details about a stored point, 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, and th
GPS data file name. The Method field describes how the point was created.

The coordinates are expressed as WGS-84, local, or grid coordinates, depending on the setting in the
Coordinate view field. To change a Coordinate view setting, do one of the following:

* Select Files / Properties of current job / Units.
* Select Files / Review current job. Access the point record and then tap Options.

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 Trimt
Survey Controller software generates a ground height (elevation) for the point.

The following table shows how the point is stored in the Stored as field.

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-EarthFixed X , Y , Z coordinates
ECEF deltas |[WGS-84 Earth-Centered-EarthFixed 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 A horizontal circle reading, vertical circle reading (a zenith angle), and slope distance| with
(raw) no corrections applied. This is a vector.
Mag.Az VA  |A magnetic azimuth, vertical (zenith) angle, and slope distance vector.
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SD
MHA MVA A meaned horizontal angle from the backsight, meaned vertical angle (a zenith angle
MSD meaned slope distance. This is a vector.

and

Read the Stored as field in conjunction with the Method field.

For points calculated using Cogo/Compute point, you can choose how to store that point. The available
options depend on the selected coordinate system and the type of observation used in computing the point.

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,
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.

Point Classification
When points are stored they have either one or two classifications:

« Points that have been measured using GPS have an observation class and a search class.
« Points that 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 class is 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 precision:

recorded.

The following table lists the observation classes and resulting solutions.

Observation clasg 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/EGNOS signals.
WA Fixed A fixed solution using Wide Area processing.

WA Float A float solution using Wide Area processing.

Search class

A search class is applied to a point when it is measured, keyed in, or computed. The search class is used b
the Trimble Survey Controller software when details of a point are required for stakeout or calculations (for
example, for Cogo calculations).
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For more information, see Database search rules.

Map of Current Job
The Map of current job screen is a graphical representation of features from multiple sources:

* points, lines, and arcs from the current job database

* points, lines, and arcs from linked jobs and linked CSV files

* points, lines, arcs, polylines, and other map entities from map files (for example DXF and SHP files)
« alignments defined as .rxl files and stored in the current project folder

 Trimble roads defined as .rxl files and stored in the current project folder

« digital terrain models stored in the current project folder

Use the following links to learn more about using the map:

» Accessing the map
» Using the map softkeys and options
¢ Zoom previous and zoom default
¢ Widescreen mode
¢ Point type filtering
 Selecting a feature in the map
» Deselecting a feature in the map
» Tap and hold shortcut menu
¢ Current job
¢ Linked file or Active map
* Autopan
* Linked files (.csv .txt .job)
¢ Transferring linked files
¢ Stakeout points from a linked file
* Active map
¢ Layers and selectability
¢ Colors in the map
¢ Transferring and selecting maps
¢ Notes on active maps, including supported map entity types

To access the Map of current job screen:

1. Tap Map. The current position of the GPS antenna is displayed 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. The location of the prism is shown as a cross when a distance ic
measured.

2. Use the map softkeys to navigate around the map.

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

D'_:"
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If there is a point with the same name as another point in the database, the point with the higher search clas
displayed. For more information about how the Trimble Survey Controller software uses search classes, see
Database search rules.

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°.

Map Softkeys
Use the map softkeys to:

* navigate around the map
» change the map display options

Some softkeys can operate in an "active" mode. The effect of tapping on the map depends on the active
softkey selected.

The functions are described in the following table:

Softkey Function

Tap this softkey to zoom in.
+ |Tap and hold the softkey to make it active.
Tap the area of the map to zoom in on, or drag to create a box around the area of interest.

Tap this softkey to zoom out.
- Tap and hold the softkey to make it active.
Tap the area of the map to zoom out from.

Tap this softkey to shift the center of the map area to another part of the map.
Pan [Tap the softkey to make it active.
Tap an area of the map to center on, or tap and drag the map area to where you want to|pan.

Tap this softkey to show all features on the screen.
Tap the softkey to make it active.

—

Click the up arrow to access more softkey functions. The additional functions are described in the following
table.

Filter Shows a legend for the feature symbols and lets you choose which features are displayed.
Pan to Displays the Pan to point screen. Enter a point name and scale value.
Controls how name or code labels appear next to points in the map.
Controls the options to display road and alignment stationing.

Controls the options to display the points symbols and coded features for each point.
If the Display coded features check box is selected, Trimble Survey Controller softwajre
draws lines between points that have feature codes with the Feature type configured [to Line.
When you create or edit a feature code, set the Feature type to Line and specify a Line style

Options
P Controls the option to display points from the stakeout list in the map. To do this, set the
Display stakeout list points field to Yes.
elrimbles
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Controls the Automatic pan to your current position option.

Tap the automeasure option to automatically start a measurement when you press the
measure key.

Controls the option to display elevations in the map.

Controls the option to display the map in Widescreen mode.
Controls the display of one or more active map files or layers.
Controls the selectability of one or more active map files or layers.
Controls the display and selectability of alignment files.

Controls the display and selectability of Trimble road files.
Controls the display and stake-ability of digital terrain models.

Layers

To explode polylines into individual line and arc segments, enable the Explode polylines check box in Map /
Layers / Options.

Zoom previous and Zoom default
In the map view, tap and hold the map softkey to display more navigation options:
e Zoom to the previous view
» Zoom to a default scale and location
* Set a default scale and location
Widescreen mode
The map appears in widescreen mode across the entire width of the screen.
To access the status bar while the map is in widescreen mode, tap the mini status bar icon in the upper righ
corner of the map. The status bar appears for approximately three seconds, after which time the map return
widescreen.
To change the widescreen mode, do one of the following:
» Tap and hold in the map window and then select Widescreen

» Tap Options within the map screen and then select the Widescreen setting
 Press the '." key on the controller

Filter

Use the Filter softkey to control:

« features to display. For example, tap Map / Filter.
* points to select. For example, tap Stakeout / Points / Add / Select from list / Filter.

Tap an item to select it. Tap it again to clear it. A check mark beside an item shows that it is selected.
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Use the All and None softkeys to aid selection.

The icons that appear in many parts of the Trimble Survey Controller software are shown below. For examp
point lists, map graphics, point manager, and job review.

Icon Description Icon Description
* |Topo points (GPS) 8 |Rapid points
% |F1 Topo points (Conv.) | * |Laser points
“|F2 Topo points (Conv.) | * |Resection points
¥ |Mean turned angle * |Continuous points
P |As-staked points € |Copied control points
® |Keyed in points (normal) € |Copied construction points
A Keyed in points (control)) € |Copied normal points
X |calibration points € |Copied as staked points
B |Cogo points (computed) R Adjusted points
Construction points € |Copied adjusted points
© |Observed control points <" |Lines
& |FastStatic points £ |Arcs
7 |Base points % |Check points
* |Linked file points @ |Offset points
# lIntersection points

Note - Face 1 and Face 2 Topo points may be suffixed by a number 1 to 5, for eXdmflee number
represents the target number used with that observation.

Tip - The display of maps (.dxf and .shp), Alignments (.rxl) and Trimble roads (.rxl) can be controlled
through:

¢ Select Files / Properties of current job / Active map.

¢ Tap the Map button, tap the Up softkey to access additional softkey functions and then tap
Layers.

Using the Map for Common Tasks

To select a feature from the map, do one of the following:

» Tap the required feature(s) from the map area. If there is more than one feature in the highlighted
area, a list of features in this area appears. Select the features as required and then tap OK to returr
the map.

Tip - When selecting a line, arc, or polyline to stakeout, tap near the end of the line, arc, or polyline
that you want to designate as the start. Arrows are then drawn on the line, arc, or polyline to indicate
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the direction.

If the direction of the line, arc or polyline is incorrect, tap the line, arc or polyline to deselect it and
then tap it at the correct end to reselect the direction required.

The direction of Alignments and Trimble roads is defined when they are created, and cannot be
changed.

Note - The offset directions are not swapped when the line direction is reversed.
» Drag a box around the features you want to select.

When multiple features are selected in this way they are typically sorted in the order in which they ar
stored in the database. If the order of the entities in the selection is important, you should select ther
one by one.

To select a feature from a map file, the map file or layers must be made selectable.
To deselect a feature from the map, do one of the following:

» Tap the selected feature to deselect it. If there is more than one feature within the highlighted area, &
list of features within this area appears. Deselect the features as required. Tap OK to return to the
map.

» 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.

* To clear the entire selection, double-tap off the selected features. Alternatively, tap and hold on the
map and select Clear selection from the shortcut menu.

To carry out a task using the selected feature(s), do one of the following:

* Measure
¢ If there are no features selected, tap Measure to measure the current position.
Tip - To change the code when using Measure from the map, make sure that there are no features
selected, then tap and hold on the map and select Set point code.

» Stakeout
¢ If one or more features are selected, tap Stakeout to stake out the selected feature(s).
If more than one point is selected, the points are added to the Stake out points list, from whel
you can select them for stakeout.
¢ If more than one line or arc is selected, the first item selected is the one used for stakeout.
¢ Double-tap a feature to stake out.
If there is more than one feature within the highlighted area, a list of features within this area
appears. Select the feature to stake out.
Tip - If two points are selected, tap and hold on the map and then select Stake out line to stake a line
defined by the two selected points.

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 other feature types, clear the selection then
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reselect the other features.
Tap and hold shortcut menu in the map

Tap and hold on the map area to access a shortcut menu. The shortcut menu provides quick access to com
tasks. The tasks depend on the number and type of features selected.

In the following table, the * symbol against a task shows that you can access it through the shortcut menu fc
the feature at the top of that column.

Tap and hold menu options that are available for features in the current job:

Feature
No One | Two | Three or :
Task Features| point | points | more points Line |Arc
Review - * * * * *
List section - * * * * *
Clear section - * * * * *
Widescreen * * * * * *
Delete - * * * * *
Stake out points - * * * - -
Stake out line - - * - * -
Stake out arc - - - * - *
Create/Offset alignment - - * * * *
Stake out alignment - - * * * *
Measure calibration point - * - - - -
Navigate to point - * - - - -
Turn to point - * - - - -
Compute inverse - - * * - -
Compute area - - - * - -
Subdivide a line - - - - * -
Subdivide an arc - - - - - *
Key in point * - - - - -
Key in line - - * - - -
Key in arc: 3 points - - - * - -
Key in arc: 2 points + center] - - - * - -
Set point code * - - - - -

Tap and hold menu options that are available for features in a linked file or active map file:

Feature
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Two Three or
One active more
active . Active | Active | Active .
map or | active : Trimble
map or . map map map |Alignment
: linked | map or . ; road
linked . : : line arc polyline
' ) file linked file
file point . :
points points
ReV|eW * * * * * * * *
List section * * * * * * * *
Clear section * * * * * * * *
Widescreen * * * * * * * *
Delete - - - - - - - -

Stake out points

Stake out line

Stake out arc

Create/Offset
alignment

Stake out
alignment

Stake out road

Measure
calibration point

Navigate to point

Turn to point

Compute inverse

Compute area

Subdivide a line

Subdivide an arc

Key in point

Key in line

Key in arc: 3
points

Key in arc: 2
points + center

Set point code

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.

« Field fill-in. Enter feature names into fields by selecting from the map. Select the feature(s) from the
map then select a survey function, such as Cogo or Stakeout. The selected feature(s) are automatic
entered into the appropriate fields.
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» Map selection list. The Map selections option is available on the right side of the feature name field
when you have selected features from the map. Tap it to access the list of the selected features. Onl
features that are specific to the field are shown.

You cannot use Trimble Survey Controller to delete points from linked files. Points from linked files do not
appear in the Review screen list of deleteable points.

Autopan

The Autopan function automatically centers the map using the current position. Autopan only operates wher
the current position appears within the selected map view.

To automatically view your current position:
1.In the Map of current job screen, tap the Up arrow.
2. Tap Options.

3. Select the Automatic pan to current position check box.
4. Tap Accept.

Units

You can specify the units, such as degrees and meters, used by the Trimble Survey Controller software.

You can also specify the order of the displayed coordinates, the type of coordinates, the way a slope grade
displayed, and how stationing values are displayed.

To configure the units display, select Files / Properties of current job / Units and change the fields as
required.

The order for the displayed coordinates can be set to:
* North-East-Elev
 East-North-Elev
e Y-X-Z
e X-Y-Z

For the Y-X-Z and X-Y-Z options the convention used defines that the Y axis is the East axis and the X
axis is the North axis.

The following table describes the coordinate view options.

Option Description
WGS-84 View as WGS-84 Latitude, Longitude, and Height
Local View as local ellipsoidal Latitude, Longitude, and Height
elrimbles
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Grid View as Northing, Easting, and Elevation

Station and OffseView as station, offset, or vertical distance relative to a line, arc, alignment, road, ar
unnel

Az VA SD View as azimuth, vertical angle, and slope distance

HA VA SD (raw) [View as horizontal angle, vertical angle, and slope distance

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

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

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

In some fields (for example, Azimuth), you can enter a value in units other than the system units. The Units
softkey appears in these fields. When you tap Enter to accept the field, the value is converted to the system
units.

The grade of a slope can be displayed in one of the following formats: angle, percent, or ratio.
The ratio can be displayed as Rise:Run or Run:Rise.

oo

Rise

Run

The setting in the Laser VA display field determines whether the laser measurements are displayed as verti
angles measured from the zenith, or inclinations measured from horizontal.

Linked Files

You can link files (*.csv, *.txt, or *.job) to your current job to provide easy access to additional data.
Note - A linked file must be saved to the same folder as the job that you are trying to link it to.
Note - In a linked job, you cannot access roads, lines, or arcs.
Use a linked file to access points that do not exist in the current job, or that you do not want to import into th
current job. Linked CSV points appear as a comma (, ). Linked points from another job appear with their
original point symbol. All linked points appear blue. You can use points from a linked file to:

« stake out without having the design points in the job

« enter values into Point name fields, such as for Cogo functions

* navigate to control or check shots from previous surveys

Notes
- You can only review points in a linked file from the map. Once you select a linked point and copy it into the
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current job, it appears as a "c" in the map.

- You can link multiple files (*.csv *.txt *.job). When the point does not exist in the current job, but does
exist in multiple linked files, the point in the first linked file is used. If multiple points of the same name exist
in a linked job, the search rules work within that job to find the best point.

Transferring linked files

You can transfer linked CSV files from the office computer, transfer files between controllers, or export
points to a CSV file from a previous job.

Linked files must be saved to the same folder as the job that you are trying to link them to. If you export a
CSV file using the Trimble Survey Controller software, it is saved to the [Export] folder. To link the file, use
Explorer to move or copy the file to the appropriate project folder.

Before you transfer a CSV file, make sure the data in the file is in 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 comma delimited file must be the same
as the setting in the Coordinate order field in the Units screen.

Use the Data Transfer utility or Microsoft ActiveSync technology to transfer the file from the office computer
to the Trimble controller. For more information, see Transferring files between the controller and the office
computer.

To transfer files between controllers, use the controller's File Transfer Application. Select Files /
Import/Export / File Transfer Application.

For more information, see File Transfer Application.
To select linked files:
1. From the Trimble Survey Controller main menu, select Files / Properties of current job and tap the
Linked files button. The Linked files screen appears.

2. Tap the file(s) that you want to use for the current job or tap All to select all files.

To import points from a linked file to the current job, select Files / Import/Export / Receive data from another
device.

When using points from linked files, make sure that they use the same coordinate system as the job that the
are being brought into.

Staking out points from a linked file
To stake out a point from a linked file, do one of the following:

» From the map, select a point to stake out.
» Add a point to the Stake out points list using the Select from file option.
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Tip - When you add points to the stakeout list using the Select from file option, you can now add points to th
stakeout list from the linked file even if the point in the linked file already exists in the current job. The Select
from file option is the only way you can stake a point from a linked file when a point of the same name exists
in the current job.

Entering point name fields

To enter a point from a linked file into a Point name field, access the field and key in the point name. A linke
point entered into a point name field is copied into the current job database.

Active Map

The Trimble Survey Controller Map is a powerful feature that can be used to perform many tasks that are al
available from the menu system. You can link other jobs and csv and txt files under the Linked files setting il
Properties of current job and you can also attach other external files to the Active Map, either from Propertie
of current job or from within the Map using the Layers softkey.

Trimble Survey Controller software supports the display of the following active map files:

» AutoCAD (ASCII) files (.dxf)

» ESRI shape files (.shp)

* Alignments files (.rxl)

* Trimble roads (.rxl)

« Digital terrain models (.dtm .ttm)

Layers and selectability

Files that support layers enable you to control visibility and selectability in each layer. If there are no layers,
you can control the visibility and selectability of the entire file.

The following file types support layers:
» AutoCAD (ASCII) files (.dxf)
The following file types do not support layers:
» ESRI shape files (.shp)
* Alignments files (.rxl)
* Trimble roads (.rxl)
« Digital terrain models (.dtm .ttm)

Selectable features in map files can be used in the following operations:

* Navigate to a point
 Stakeout - points
* Stakeout - lines

»
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» Stakeout - arcs
» Stakeout - alignments (polylines)
» Stakeout - Trimble roads
 Stakeout - Digital terrain models
To see cut or fill values relative to a DTM, make the DTM file active/selectable.
 Active map lines, arcs, and polylines can be selected for stakeout only from the map.
» Cogo calculations - points only
* Active map lines and arcs cannot be used in Cogo calculations
* Review from the map

Note - You can now stake polylines contained in DXF and SHP files - they are no longer exploded into
individual line and arc segments. However, if you do want to explode polylines, enable the Explode polylines
check box in Map / Layers / Options.

Colors in the Map

Points, lines, and arcs in the current job database appear in black.
Active points in map files appear in blue.
Lines and arcs appear in the colors defined in the map file.

Feature code processing colors appear in the color defined in the Feature code file (.fxl files from Trimble
Business Center only).

Transferring and selecting maps

1. To transfer the files to the controller, use the Trimble Data Transfer utility or Microsoft ActiveSync
technology.
2.To select a map to view in the Map of current job screen, do one of the following:
¢ Select Files / Properties of current job / Active map.
¢ Tap the Map button, tap the Up softkey to access additional softkey functions and then tap
Layers.
All map files appear in a tree list view.

Note - A map file must be saved to the same folder as the job you are trying to link it to.

3. The following table shows how to display, make selectable, and disable active map files and layers:

Tap...
+ to expand the file to display all layers
- to minimize the file and hide all layers
once to display all layers within the map file
the file name |again to make all layers within the map file selectable
again to disable all layers within the map file
once to display all layers within the map file
the layer namelagain to make all layers within the map file selectable
again to disable all layers within the map file
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All

once to display all layers within the map file

again to make all layers within the map file selectable

None

to deselect all files and layers

Once the file is loaded, you can switch between the map view and the select map file screen and then selec
deselect the layers you want to view.

The following table explains the icons that appear beside the file names.

File icon

Layer icon indicates...

No icon

the file is not selected

X

the file has been loaded but there are no supported entities in the file to display

some layers are visible in the map but nothing can be selected

all layers with supported entities are visible in the map, but nothing can be selegted

some layers are not visible in the map, but others are both visible and can be sglected

all layers with supported entities are visible in the map, and some of those can &lso be
selected

all layers with supported entities are visible in the map and can be selected

Noicon |the current layer is not visible in the map

there are no supported entities in the layer to display

¥ the current layer is visible in the map

W the current layer is visible and selectable in the map

Notes on active maps

« If the selectable icon does not appear beside the layer name, the layer does not contain any feature:
that can be selected.

« A name is generated for every selectable feature within the map file. The first five characters are
derived from the map file name, followed by a space and an autogenerated number. For DXF and
Shape files, the autogenerated number is the line number in the original file where this feature is
defined.

« A code can be generated for every selectable feature within a map file. This is derived from the
attributes stored in the DXF file; often, it is the name, code, and attributes of features in the original
file.

* You can review a selectable feature in the map to find the file and layer name.

» Map files are loaded into the job when the map is opened or when the map selection screen is open

 You can display more than one map at a time.

» Map features can be made visible and selectable but they can not be edited or deleted.

» Supported DXF entities are: [3D FACE, ARC, CIRCLE, INSERT, LINE, LWPOLYLINE, POINT,
POLYLINE, SPLINE, SOLID, ATTRIB, TEXT, MTEXT].

» Supported Shape entities are: [Null shape, Point, PolyLine, Polygon, MultiPoint, PointZ, PolyLineZ,
Polygonz, MultiPointZ, PointM, PolyLineM, PolygonM, MultiPointM, MultiPatch].
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Using a Feature and Attribute Library

To select a code in a survey, first select the library that you want to use:

1. From the main menu, select Files / Properties of current job.
2. Tap the Feature library button and select the library that you want to use.

Note - Feature and attribute libraries cannot be used in Description fields.

To choose a code from the library:

1.In the Code field, enter the first character of the required feature code. The feature code list is filterec
according to the type of controller that you are using and the Auto-complete setting:

Trimble Auto-complete on Auto-complete off
controller
The feature code list is
The feature code list is always filtered according to tfadways filtered according to
TSC2 characters that you enter. When you type a charactethéheharacters that you enter.
first available code that starts with that character  |Only the character that you
appears. enter appears and is used tp
filter the feature code list.
You do not need to put the controller into alpha mode to
select an alpha code. .
The feature code list is filtered according to the The Trimble Survey o
) Controller software maintains
characters available on the controller key that you , .
. , . .7 |the alpha or numeric setting.
Trimble CU [pressed. For example, if you press "2", the list is filtg %I
o . s E?p y the character that you
on a "2", and the associated keypad characters "T", .
and "V" gntér appears and is u_sed tp
The first available code that starts with one of these filter the feature code list.
characters appears.

. To further filter the feature code list, enter additional characters. Use the arrow keys to scroll to the

required code, or if the required code is already displayed, tap Enter to accept this code and move tc
the next field.

When you select a code from the list, filtering is disabled and the entire feature code list appears,
which allows you to select another code.

To enter multiple codes, select each code in turn from the list.
As you select multiple codes from the list, the system automatically enters a space to separate the
codes. If you enter codes through the controller keypad, you must enter a space after each code to
display the entire code list again before you enter the next code.

The maximum number of characters in a code field is 42.

sirimbles
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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 Space to display the feature code list. Select a code from the list or type
first few letters of the code.

How to use the Code field when using feature code libraries
Feature code entry has been improved to make selection faster and more flexible.

If you use a feature and attribute library, when you access the code field on forms in the Trimble Survey
Controller software, a Code list dialog appears with special controls to help you select codes from the featur
code list.

Selection improvements in the code field:

* To select the entire code in the code list window, click anywhere in the code field, or press the
controller left or right arrow when on a code field.
* A partial selection made in the code field is retained in the Code list dialog.

When the Code list dialog is active:

* To replace the code:
¢ Select a code from the list when the entire code is highlighted (with an unfiltered list)
¢ Select a code from the list when the highlight or cursor is within a code (with a filtered list).
* To add a code:
¢ Select a code from the list when the cursor is at the start or end of a code (with an unfiltered
list).

Note - Spaces are automatically entered to separate multiple codes.
Filtering improvements in the Code list dialog:

» The code list is filtered according to the characters to the left of the cursor or highlight.
* If the cursor is at the beginning or end of the code field and editing is not in progress, the code list is
not filtered.

Using a touch screen to replace a code:

1. Tap in the code field. The code field is highlighted.

2. Use the scroll bar to scroll to the new code and then tap to select the new code you want to replace
old code.

3. To exit the Code selection dialog, tap Enter.

Using a touch screen to add to an existing code:
1. To open the Code list dialog, tap in the code field.

2.To remove the highlight on the code field before you select the new code, tap at the beginning or en
of the code field.
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The Trimble Survey Controller software automatically inserts spaces to separate multiple codes.
Using a keyboard to replace code:

1. Tab or arrow to the code field.

2. Press the key representing the first character of the code. The code list is filtered on that first
character.

3. Depending on the size of your code library, do one of the following:

¢ If the required code is not visible, press the key(s) representing the next character(s) of your
code to further filter the list.

¢ If the required code is visible, arrow down to the code, press Enter to select the code and the
press Enter again to exit the dialog.

Using a keyboard to add to an existing code:

1. To open the Code list dialog, press the right arrow.
2.To remove the highlight on the code field before you select the new code, press the right arrow agair

The Trimble Survey Controller software automatically inserts spaces to separate multiple codes.
Tips

* To edit an existing code, use the arrow keys to navigate to the correct position and then use the
backspace key to remove unwanted characters. As the code is modified, the code list filters
accordingly.

» When auto-complete is turned off, recently used codes appear at the top of the code list. Multiple
entry codes are remembered as a single entry in the recently used list. This allows you to quickly
select recently used codes, especially multiple code entries.

* To enter a code that is not in the library, but which has a similar entry in the library, press the space
key to accept the code that you enter not the similar code from the library. Alternatively, turn off
auto-complete.

When you use a feature code that has attributes, the Trimble Survey Controller software prompts you to ent
the attribute data.

Using Feature Codes with Predefined Attributes

You can use feature and attribute libraries that were created using the Trimble Geomatics Office software, tl
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 attriblﬁé)imrxt(

to the feature code in the library.

The following office software packages can store additional attribute information for feature codes in feature
and attribute libraries and transfer these to the Trimble Controller.

To transfer a library,

To create a library, use ...
use ...
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Trimble Geomatics
Office

Feature Manager (Trimble Business Center) |Feature Manager

Feature and Attribute Editor

In the Trimble Survey Controller software, feature codes with attributes have an attribut&icgomekt to
the feature code in the library.

Note - Feature codes created using the Trimble Survey Controller software do not have attributes associate
with them.

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

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 Trimble controller. For information on
setting the Trimble controller time and date, refer to Time and date.

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.

Note - You can now change the feature and attribute library assigned to a job after the attributes have been
stored. If the feature and attribute library that was used to assign the attributes is no longer linked to the job,
the attributes can be viewed but they cannot be changed. However, you can select a new code from the libr
and then change the attributes.

When you change feature and attribute libraries assigned to a job, please ensure that the appropriate library
assigned to the office software so that the feature codes and attributes can be correctly processed.

In the Trimble Geomatics Office software, the database tables that hold the attribute information are
created when you assign the feature and attribute library to the project. If you assign a new feature
and attribute library to a Trimble Survey Controller job, and the library includes features and
attributes that were not present in the library that you used to set up the Trimble Geomatics Office
project, the system ignores these features and attributes when it imports the library to the project.

To enter attributes before measuring a point:
1. Enter the feature code and tap the Attrib softkey. A screen with the feature code and attribute fields
appears.

2. Enter values in the attribute fields.

The maximum number of characters in text attribute fields is usually 100. Your definition of a feature
and attribute library can specify fewer.

Tip - If the feature has been used in the current job, the last stored set of attributes for the current feature ar
the defaults. Tap Default to set the defaults from the library.

The Prev and Next softkeys appear when there are multiple feature codes with attributes in the Code field.
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them to swap between attributes.
To enter attributes while measuring a point:

1. Enter the feature code. The Attrib softkey appears.
2. Tap Measure to start measuring the point.

A screen with the feature code and attribute fields is displayed.
3. Enter values in the attribute fields. Tap Store to accept the attributes.

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.

Prompt for attributes option

When you store points with attributes in Measure topo, you can disable the Prompt for Attributes check box
the Options screen. This stops the Trimble Survey Controller software from prompting you to enter the
attributes on every point that you store in the Measure topo screen (and when you measure a topo point fro
the map). The software completes the attributes with the default values or the previously used attributes for
particular feature code. To change the attributes, use the Attrib softkey. Subsequent points that have the sal
feature code will use the newly entered attributes. If there are any feature codes that have required attribute
fields without default values or previously defined values, the software prompts you for attributes the first
time that you store a point with that particular feature code.

Notes

 During normal operation, the Trimble Survey Controller software always prompts you to enter point
attributes. The option to turn off Prompt for Attributes is available when you measure conventional
topo points from Measure topo or from the map, or measure GPS points from Measure points, or
from the map.

* In Continuous topo, when you measure points using a code that has attributes, and Prompt for
Attributes is switched ON, you are only prompted for attributes once, when you enter the code.

Entering attributes for a point using feature codes without predefined attributes

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

To enter attributes for a point using the colon (:) key:

1. Measure, key in, or compute the point.

2. Tap Favorites and select Key in note.

3. Enter the first attribute and press the colon key (:). Enter the data and press : again.
If a feature code and attribute library is selected for the job, the code list appears when you press the
space key.

4. Enter the next attribute and press the colon (:) key. The attributes for a tree, for example, could be:
Type:Oak:Girth:1.0:Height:15:Spread:12

5. Repeat step 4 until all attributes are entered and then tap Enter.
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Tip - Use the Switch to softkey to return to the screen where you stored the point without closing this
window.

Note - Attributes collected using note records with ":" separators are processed as note records in the Trimh
Geomatics Office software. For more flexibility in the office software, collect attributes using attribute
subrecords or features from the feature and attribute libraries created in the office software.

To edit a Code once a point has been measured:

1. Select Files / Review current job or Files / Point manager.
2. Edit the code field for the point.

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

1.If the job is not 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. From the main menu, select Survey / Survey style / Stakeout.
3. Tap Options and set the as-staked point details:
¢ Set the As-staked name field to Design name.
¢ Set the As-staked code field to Design code.
4. Stake out the point.
5. Measure the as-staked point.

The attribute data displayed for the point is the attribute data that you entered previously. The defaul
in the feature and attribute library are not used. Update the values as required.

High Accuracy GIS
With the High Accuracy GIS option enabled:
* The ‘file name' attribute fields include a Browse buttm_]() that enables you to find and select a file
name as an attribute.
* You can export ESRI shapefiles on the Trimble Survey Controller software using Export fixed format

file / ESRI Shapefiles, or you can create ESRI Shapefiles using the Trimble Data Transfer utility.

To order the High Accuracy GIS option, contact your Trimble dealer:

Part
Item
number
High Accuracy GIS Option with the New Trimble Survey Controller 90100-05
90100-04
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High Accuracy GIS Option with Existing Trimble Survey Controller (&supply the controllgr's
serial number with order)

Using File name attributes

Use the File name attribute field to link a file name to an attribute. You can use file name attributes for any
type of file, but typically when linking .jpg/.jpeg photographs.

When the High Accuracy GIS option is not enabled, the file name attribute is a simple text field. You can ke
in the file name.

When the High Accuracy GIS option is enabled, tap the Browse buﬁn o open a dialog and then do

one of the following to select the required file:

» Tap the file.

» Use the arrow key to highlight the file and then tap OK.

« If selecting a .jpg/.jpeg file, tap and hold with the stylus on the file and then select Preview. Tap
Select to select the current file, or tap Prev or Next to preview another file.

If you select a .jpg/.jpeg file, an option to Review the selected file becomes available from the Browse buttor
To change your selection, tg}ﬂ and then tap Select file.

Once you select an image from a folder, it becomes the default folder the next time you select an image.

When selecting the file, the available "tap and hold" options are: Select, Preview, Cut, Copy, Paste, Rename
Delete, Create folder, and Properties.

Tips

» To sort a column in ascending or descending order, tap the column header.

* An arrow beside the column title indicates the sort order.

» To quickly select the latest file, sort on Modified date and time. If the oldest files appear at the top of
the list, click Modified again to reverse the sort order.

To create a file name attribute in the feature and attribute library, use the Feature and Attribute Editor and tt
transfer the file to the controller using the Trimble Geomatics Office software.

Notes

» Feature and attribute libraries created using the Trimble Business Center Feature Manager software
do not currently support file name attributes.

» Feature codes created using the Trimble Survey Controller software do not have attributes associate
with them.

Using a digital camera and linking digital images
With some brands of digital camera, you can take photographs and then wirelessly transfer them to the

controller. When the High Accuracy GIS option is enabled on the controller, you can then preview and selec
the files as attributes of a feature code.
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Note - You can connect a TSC2 controller to a WiFi capable digital camera.

Alternatively, you can insert the CF or SD card from the digital camera into an available port on the
controller.

Supported WiFi Cameras

You can use a TSC2 controller with the following WiFi cameras:

Camera Protocol
Nikon COOLPIX P1  [TrimPix
Nikon COOLPIX P2  [TrimPix
Nikon COOLPIX P3  |TrimPix
Nikon COOLPIX S6 TrimPix
Nikon COOLPIX S7c¢ |TrimPix
Ricoh Caplio 500SE-W|FTP

Notes

« For information on installing and configuring TrimPix technology on the controller, refer to the
TrimPix Technology Getting Started Guide.

» For more information, refer to the support note Trimble Handhelds Running Windows Mobile Versior
5.0 Software: Connecting a Ricoh Caplio 500SE-W Camera.

Setting the default attributes option

You can configure the Trimble Survey Controller software to use Last used attributes, by default. To do this,
tap Options (available when the attributes appear) and then set the Default attributes field to Last used.

You can configure the Trimble Survey Controller software to use attributes from the Feature and attribute
library, by default. To do this, tap Options (available when the attributes appear) and then set the Default
attributes field to From library.

Note - You must first define the default attributes in the Feature and attribute library, or default values will be
null

Using Description Fields

You can choose to display two additional description fields in many functions within the Trimble Survey
Controller software.

The description fields are similar to code fields because they enable you to add additional information to dat
They do not use feature code libraries, and they do not support attributes.

The description field data is available in Trimble DC files as Note records.

You can also export the data stored in the description fields using Export Custom Format Files.
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To enable and customize the description fields:

1. From the main menu, select Files / Properties of current job.

2. Tap the Page down button and then tap the Descriptions button.

3. Select the Use descriptions check box.

4.1f required, enter a new name for Description 1 label and Description 2 label.
5. Tap Accept.

Once the additional descriptions fields are enabled, they are available in the following features of the Trimbl
Survey Controller software:

» Station setup

* Measure topo

* Measure codes

» Continuous topo

* Stakeout

» Point manager

* Review current job
« Key in point, line, and arc
» Compute point

* Compute average
» Transformations

* Traverse

Each of the two description fields remembers the descriptions that are entered. To view the stack of previou
used descriptions, tap the arrow on the description field.

The description stack is unique for each description field. The description stack is stored to the
[descriptions.xml] file in the Trimble data folder on the controller. You can edit it with a text editor, and copy
it to another controller.

Copy Between Jobs
To copy a calibration, control points, or points from one job to another job on the controller:

1. Select Files / Copy between jobs.
2. Select each of these items:
¢ ajob name in the Job to copy from field.
¢ ajob name in the Job to copy to field.
¢ the items to be copied in the Copy field.
If you select the Copy duplicate points check box, the option to Overwrite appears.

3. If you want to copy duplicate points, and overwrite and delete the duplicate points in the job you are
copying to, select the appropriate check boxes.

4. When the Copy field is set to Points, various point selection options become available in the Select
Point menu. Select the appropriate option.
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When copying points between jobs, make sure that the points you are copying use the same coordinate sys
as the job that the files are being brought into.

Note - You can only copy information between jobs that are in the current project folder. If the file(s) you
want to copy data between are not available, use Job open to change the current project folder, or use Expl
to copy the file(s) to the current project folder.

To create a new job with all the defaults (including Coordinate System settings) from another job, see Job
operations.
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Key In

Key in Menu

This menu lets you enter data into the Trimble Survey Controller software from the keypad. You can key in
points, lines, arcs, alignments, roads, tunnels, and notes.

For more information, see:
Points

Lines

Arcs

Alignments (polylines)
Roads

Tunnels

Notes

Key in - Points
With this function, you can enter coordinates to define a new point:

1. From the main menu, select Key in / Points.
2. Enter the point name.

3. Enter the values.

4. Tap Store to calculate or store the point.

To enter a point from the map:
1. Make sure the current selection is cleared.
2. Tap and hold on the area of the map to which you want to add the point.

3. From the shortcut menu, select Key in point. The Key in / Point screen appears.
4. Complete the fields as required.

Key in - Lines

Use this function to define a new line by one of the following methods:

(R
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Two points
Brng-dist from a point
To define a new line by the Two points method:

1. Do one of the following:
¢ From the map, select the Start point (1) and the End point (2). (See the diagram below.) Tap
and hold on the map and select Key in line from the shortcut menu.
¢ Select Key in / Line from the main menu. In the Method field, select Two points. Enter the
names of the Start point and the End point.
2. Use Options to specify ground, grid, or sea level distances.
3. Enter the name of the line.
4. For stationing, enter a value for the Start station and the Station interval.

To define a new line by the Brng-dist from a point method:

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

2. Use Options to specify ground, grid or sea level distances.

3. Enter the name of the line.

4.In the Method field, select Brng-dist from a point.

5. Enter the name of the Start point (1), the azimuth (2), and the length of line (3). See the diagram
below.

6. Specify the Grade between the start and end points.

7. For stationing, enter a value for the Start station and the Station interval.

Key in - Arcs

Use this function to define a new arc by one of the following methods:
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Two points and radius

Arc length and radius

Delta angle and radius
Intersect point and tangents
Two points and center point
Three points

The following diagram and table explains the terms used to define features of an arc.

N
N ’I.g 10>

Center point [6 |Back tangent
Delta angle |7 |Intersection point
Radius 8 [Tangent length
Chord length|9 |Forward tangent
From point |10 |To point

G| |W (N |-

The back tangent value (6) is related to the direction (right in the above diagram) in which the stationing or
chainage increases. For example, when you stand at the intersection point (7) looking in the direction of
increasing stationing or chainage, the forward tangent (9) is in front of you and the back tangent (6) is behin
you.

The direction field defines whether the arc turns to the left (counterclockwise) or right (clockwise) from the
start point (1) to the end point (2). The following diagram shows both a left (3) and right (4) arc.

L

To define an arc using the Two points and radius method:
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1. From the main menu, select Key in / Arc.

2. Use Options to specify ground, grid, or sea level distances.

3. Enter the name of the arc.

4.1n the Method field, select Two points and radius.

5. As shown in the diagram below, enter the name of the start point (1), the name of the end point (2),
and the radius (3) of the arc.

6. Specify the direction of the arc.

7. For stationing, enter a value for the start station and the station interval.

To define an arc using the Arc length and radius method:

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

2. Use Options softkey to specify ground, grid, or sea level distances and the grade entry method.

3. Enter the name of the arc.

4. In the Method field, select Arc length and radius.

5. As shown in the diagram below, enter the name of the start point (1), the back tangent (2), the radius
(3)and the length of the arc.

6. Specify the direction of the arc and the grade between the start and end points.

7. For stationing, enter a value for the start station and the station interval.

To define an arc using the Delta angle and radius method:

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

2. Use Options to specify ground, grid, or sea level distances and the grade entry method.

3. Enter the name of the arc.

4.In the Method field, select Delta angle and radius.

5. As shown in the diagram below, enter the name of the start point (1), the back tangent (2), the radius
(3) and the turned angle (4) of the arc.

6. Specify the direction of the arc and the grade between the start and end points.

7. For stationing, enter a value for the start station and the station interval.
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To define an arc using the Intersect point and tangents method:

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

2. Use Options to specify ground, grid or sea level distances.

3. Enter the name of the arc.

4. In the Method field, select Intersect point and tangents.

5. As shown in the diagram below, enter the name of the intersection point (1), the back tangent (2), th
forward tangent (3) and the radius (4) of the arc.

6. For stationing, enter a value for the start station and the station interval.

3
1 * >

To define an arc using the Two points and center point method:

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

2. Use Options to specify ground, grid or sea level distances.

3. Enter the name of the arc.

4.In the Method field, select Two points and center point.

5. Specify the direction of the arc.

6. As shown in the diagram below, enter the name of the Start point (1), the End point (2), and the
Center point (3) of the arc.

7. For stationing, enter a value for the start station and the station interval.
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To define an arc using the Three points method:

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

2. Use Options to specify ground, grid or sea level distances.

3. Enter the name of the arc.

4.In the Method field, select Three points.

5. As shown in the diagram below, enter the name of the Start point (1), the Point on arc (2), and the
End point (3) of the arc.

6. For stationing, enter a value for the start station and the station interval.

The grade of the arc is determined by the elevations of the arc start and end points.

Key in - Alignments

To key in an alignment by a point name range:

1. From the main menu, select Key in / Alignments.
2.To key in a new alignment, enter the point names that define the alignment (if the Key in alignment
screen is displayed). If the Select an alignment screen is displayed, tap New to enter the point range

The following name range techniques are supported:

Dint

Enter Result
1,35 Creates a line between points 1 to 3to 5
1-10 Creates lines between all points from 1 through 10
1,3,5-10 |Creates a line between points 1 to 3, to 5, and 5 through 10
1(2)3 Creates an arc between points 1 and 3, through point 2
12,1)3 2 (Radius point), L (left) or R (right) _ _ . _
' Creates a Left hand arc between points 1 and 3, with point 2 as the radius p
1(100,L,S)3 1to 3, radius=100, L (left) or R (right), L (Ia_lrge) orS (smgll) _
""7/"|Creates a Left hand Small arc between points 1 and 3 with a radius of 100

3. To store the alignment, enable the Store alignment check box, enter an Alignment name, enter a Co
and Station interval if required, and then tap Store.

elrimbles

69



Alignments are stored as RXL files. If you save the alignment, you can easily stake it again, view it ir
the map, and share it with other jobs and with other controllers.

Alignments always have a horizontal component; the vertical component is optional. If an alignment
is created using entities that have elevations, the alignment will have a vertical component.

. To offset an alignment, tap Offset.

. Enter the offset distance.

To offset to the left, enter a negative value.

6. To store the offset alignment, enable the Store alignment check box, enter an Alignment name, ente
Code, if required, and then tap Store. The alignment is stored as an RXL file.

7.To store node points at the vertices of the offset alignment, enable the Store points at nodes check

box, enter a Start point name, enter a Code, if required, and then tap Store.

(20>

An offset alignment will have a vertical component if the vertical geometry of the original alignment
is coincident with the horizontal geometry and the vertical geometry consists only of points. The
offset vertical geometry cannot include curves. If the vertical geometry of an alignment cannot be
offset, only the horizontal component will exist in the offset alignment. You cannot offset an
alignment that includes spirals.

For more information, see:

» Stakeout - alignments (polylines)

Key in - Roads

Use this option to:
» Key in and edit a Trimble road
» Key in and edit an Alignment

 Create and edit a group from a GENIO file

Keyed-in roads (known as Trimble roads) are saved to the current project folder as 'road name'.rxl. Trimble
roads are available for all jobs saved to the current project folder.

Alignment files keyed in using Key in road, or created from the map, or during Stakeout Alignment are save
as .rxl files in the current project folder.

To use a file saved to the current project folder in another project, use Windows Explorer to copy or move th
file to the appropriate project folder.

Groups defined from a GENIO file are saved as a comment to the end of the GENIO file. GENIO files and
associated groups are available for all jobs.
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Trimble roads

To key in a Trimble road:

1. From the main menu, select Key in / Roads.
2. Tap New and enter a name for the road definition. (To edit an existing road, highlight the road name
and tap Edit.)

Tip - Use the Copy option to copy an existing road definition with all its components into the current
road.

3.Choose a component to key in:
Horizontal Alignment
Vertical Alignment
Template Positioning
Superelevation and Widening
Templates
Station Equations

4. Tap Store when all components have been defined.

5. Tap the Report softkey to generate a report of the offset, elevation, and code for each position in the
cross section for the selected stations. The values reported are for the resolved cross sections, that |
they include any superelevation and widening values that may have been applied, and any
interpolation between different templates.

Tip - Use Rename and Delete to rename or delete a road definition.
Notes

» 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 Files / Properties ¢
current job - Cogo settings) has no effect on the road definition or the way road distances are
displayed.

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

* Alignment files are saved as .rxl files - the same format as Trimble roads.

» Alignments can be created or edited using Key in Trimble roads.

* Alignment files created from the map, or during Stakeout Alignment, contain a Horizontal alignment.
If elevations exist, the files also contain a Vertical alignment.
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Horizontal Alignment

To add a horizontal alignment to a new road definition, select Horizontal alignment. You can enter the
alignment using one of the following methods:

¢ Length / Coordinates
¢ End station
¢+ Pl

Entry by Length / Coordinates

To add a horizontal alignment to a new road definition by entering the lengths of the elements or the end
coordinates, select Horizontal alignment and then do the following:

1. Tap New to enter the first element that defines the alignment. The Element field is set to Start point.
You cannot change this.
2. Enter the Start station.
3. In the Method field, choose one of the following options:
¢ Key in coordinates
¢ Select point

If you choose the Key in coordinates method, enter values in the Start north and Start east fields.
If you choose the Select point method field, enter a value in the Point name field. The Start north anc
Start east fields will update with the values for the entered point.

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.

4. Enter the Station interval. To add the horizontal element, tap Store.

5. To enter the next horizontal element, tap New. In the Entry Method field, select Length/Coordinates
and then tap OK.

6. Select the Element and Method, enter the required information and then tap Store. For details on
supported elements and entry methods, see the following:
Line elements
Arc elements
Entry spiral/Exit spiral elements

7.When you have entered the last element, tap Accept.
Tip - To delete an element, highlight it and tap Delete. When 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 New and enter details of the element.
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8. Enter the other road components or tap Store to store the road definition.
Line elements

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

The following table shows the available methods and the fields that appear when you select each one.

Method Procedure
Azimuth and In the Azimuth and Length fields, enter values that define the line. The End north and End
length east fields update with the values entered.

In the End north and End east fields, enter values that define the line. The Azimuth |and
Length fields update with the values entered.

In the Point name field, enter a value. The Azimuth, Length, End north, and End east fields
update with the values entered.

End coordinates

Select end point

Tip - For a line defined by Azimuth and length, the Azimuth field shows the azimuth as calculated from the
previous element. To edit the azimuth, select Edit azimuth from the pop-up menu in the Azimuth field. If the
element is non tangential, its icon is red. To reload the original azimuth, select Restore tangency from the
pop-up menu.

Arc elements

If you select Arc in the Element field, the Start station field displays the start station value for the arc that yol
are defining. You cannot edit this.

The following table shows the available methods and the fields that appear when you select each one.

Method Procedure
Radius and length|Specify arc direction. In the Radius and Length fields, enter values that define the arc.

Delta angle and
radius

Deflection angle
and length

Specify arc direction. In the Angle and Radius fields, enter values that define the grc.

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

In the End north and End east fields, enter values that define the arc.The Arc dirdction,
Radius, and Length fields update with the values entered.

In the Point name field, enter a value that defines the arc. The Arc direction, Radius,
Length, End north, and End east fields update with the values entered.

In the End north, End east, Center point north, and Center point east fields, enter{values
that define the arc. If required select Large arc. The Azimuth, Arc direction Radiug, and
Length fields update with the values entered.

In the End point name and Center point name fields, enter values that define the arc. If
required select Large arc. The Azimuth, Arc direction, Radius, Length, End north @and
End east fields update with the values entered.

End coordinates

Select end point

End coordinates
and center point

Select end and
center points
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Tip - For an arc defined by Radius and length, Delta angle and radius or Deflection angle and length, the
Azimuth field shows the azimuth as calculated from the previous element. If the element is non tangential, it
icon is red. To reload the original azimuth, select Restore tangency from the pop-up menu.

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.

Specify the arc direction. In the Start radius, End radius and Length fields, enter values that define the spiral
The End North and End East fields update to display the coordinates at the end of the element just added.

The Azimuth field displays the azimuth as calculated from the previous element. To edit the azimuth, select
Edit azimuth from the pop-up menu in the Azimuth field. The software indicates that the element is non
tangential by coloring the element icon red.

Tip - To reload the original azimuth select Restore tangency from the pop-up menu.

Note - Spirals are defined as Clothoids.

Entry by End station

To add a horizontal alignment to a new road definition by entering end station values, select Horizontal
alignment and then do the following:

1. Tap New to enter the first element that defines the alignment. The Element field is set to Start point.
You cannot change this.
2. Enter the Start station.
3.In the Method field, choose one of the following options:
¢ Key in coordinates
¢ Select point

If you choose the Key in coordinates method, enter values in the Start north and Start east fields.
If you choose the Select point method field, enter a value in the Point name field. The Start north anc
Start east fields will update with the values for the entered point.

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.

4. Enter the Station interval. To add the horizontal element, tap Store.

5. To enter the next horizontal element, tap New. In the Entry Method field select End station and then
tap OK.

6. Select the Element and Method, enter the required information and then tap Store. For details on
supported elements and entry methods, see the following:
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Line elements
Arc elements
Entry spiral/Exit spiral elements
8. When you have entered the last element, tap Accept.
Tip - To delete an element, highlight it and tap Delete. When 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 New and enter details of the element.
9. Enter the other road components or tap Store to store the road definition.
Tip - Tap Method to change the entry method to Length.

Line elements

If you select Line in 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 End station fields, enter values that define the line. The End North and End East fields
update to display the coordinates at the end of the element just added.

If this line is not the first line to be defined, the Azimuth field displays an azimuth calculated from the
previous element. To edit the azimuth, select Edit azimuth from the pop-up menu in the Azimuth field. The
software indicates that the element is non tangential by coloring the element icon red.

Tip - To reload the original azimuth select Restore tangency from the pop-up menu.

Arc elements

If you select Arc in the Element field, the Start station field displays the start station value for the arc that yot
are defining. You cannot edit this.

The following table shows the available methods and the fields that appear when you select each one.

Method Procedure
Specify arc direction. In the Radius and End station fields, enter values that
define the arc.

Deflection angle and end |Specify arc direction. In the Angle and End station fields, enter values thpat
station define the arc.

Radius and end station

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

The Azimuth field displays the azimuth as calculated from the previous element. To edit the azimuth, select
Edit azimuth from the pop-up menu in the Azimuth field. The software indicates that the element is non

elrimbles
75



tangential by coloring the element icon red.
Tip - To reload the original azimuth select Restore tangency from the pop-up menu.
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.

Specify arc direction. In the Start radius, End radius and End station fields, enter values that define the spire
The End North and End East fields update to display the coordinates at the end of the element just added.

The Azimuth field displays the azimuth as calculated from the previous element. To edit the azimuth, select
Edit azimuth from the pop-up menu in the Azimuth field. The software indicates that the element is non
tangential by coloring the element icon red.

Tip - To reload the original azimuth select Restore tangency from the pop-up menu.

Note - Spirals are defined as Clothoids.

Entry by PI

To add a horizontal alignment to a new road definition by entering the points of intersection (PI), select
Horizontal alignment and then do the following:

1. Tap New to enter the first element that defines the alignment. The Element field is set to Start point.
You cannot change this.
2. Enter the Start station.
3.In the Method field, choose one of the following options:
¢ Key in coordinates
¢ Select point

If you choose the Key in coordinates method, enter values in the Start north and Start east fields.
If you choose the Select point method field, enter a value in the Point name field. The Start north anc
Start east fields will update with the values for the entered point.

Tip - The selected entry method will be the default for subsequent elements. To change the entry
method, select the Method option.

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.

4. Enter the Station interval. To add the horizontal element, tap Store.
5. To enter the next horizontal element tap New. In the Entry method field, select Pl and then tap OK.
6. Tap New and select the Curve type, enter the required information, and then tap Store. For details o
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supported curve types, see the following:
None
Circular
Spiral|Arc|Spiral
Spiral|Spiral
8. When you have entered the last element, tap Accept.
Tip - To delete an element, highlight it and tap Delete. When 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 New and enter details of the element.
9. Enter the other road components or tap Store to store the road definition.
Curve type: None
Define the Pl and then select None in the Curve type field.

Curve type: Circular

Define the Pl and then select Circular in the Curve type field. Enter values defining the Radius and Arc lengt
and then tap Store .

Curve type: Spiral|Arc|Spiral

Define the Pl and then select Spiral|Arc|Spiral in the Curve type field. Enter values defining the Radius, Arc
length, Spiral length in, and Spiral length out and then tap Store.

Note - Spirals are defined as Clothoids.
Curve type: Spiral|Spiral

Define the Pl and then select Spiral|Spiral in the Curve type field. Enter values defining the Radius, Spiral
length in, and Spiral length out and then tap Store.

Note - Spirals are defined as Clothoids.

Vertical Alignment

To add a vertical alignment to a new road definition, select Vertical alignment. You can enter the alignment
using one of the following methods:
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* Vertical Points of Intersection
« Start and end points

Note - The selected entry method applies to all elements defining the vertical alignment.

Entry by Vertical Points of Intersection (VPI)

To add a vertical alignment to a new road definition by entering Vertical Points of Intersection (VPI), select
Vertical alignment and then follow these steps:

1. To enter the first element that defines the alignment, tap New.

2.In the Station and Elevation fields, key in the values that define the first vertical point of intersection.
The Element field is set to Start point. You cannot change this.

3. Tap Store to add the vertical element record.

4. Tap New. In the entry method field select VPI and then tap Ok.

5. Select the Element, enter the required information and then tap Store. For details on supported
elements, see the following:
Point elements
Circular arc elements
Symmetric parabola elements
Asymmetric parabola elements

6. When you have entered the last element, tap Accept.
Tip - To delete an element, highlight it and tap Delete. When 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 New and enter details of the element.

7. Enter the other road components or tap Store to store the road definition.
Point elements
If you select Point in the Element field, use the Station and Elevation fields to key in values that
define the VPI. The Slope in field updates to display the calculated slope value. The Slope out field
updates when the next element is added.
Note - A vertical alignment defined by VPIs must end with a point.

Circular arc elements

If you select Circular arc in the Element field, use the Station and Elevation fields to key in values
that define the VPI. Enter the radius of the circular arc in the Radius field. The Slope in field updates
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to display the calculated slope value. The Length, K factor and Slope out fields update when the nex
element is added.

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 and a length for the parabola. The Slope in field updates to display the calculated
slope value. The K factor and Slope out fields update when the next element is added.

Asymmetric parabola elements

If you select Asymmetric parabola in the Element field, use the Station and Elevation fields to key in
values that define the VPI. Enter the In and Out lengths of the parabola.The Slope in field updates ta
display the calculated slope value. The K factor and Slope out fields update when the next element i
added.

Note - When you edit an element, only the selected element is updated. All adjoining elements
remain unchanged.

Tip - To confirm the entry, use the Slope in, Slope out, K factor and Sag / Summit values.

Entry by start and end points

To add a vertical alignment to a new road definition by entering Start and end points, select Vertical
alignment and then follow these steps:

1. To enter the first element that defines the alignment, tap New.

2.In the Station and Elevation fields, key in the values that define the first vertical point of intersection.
The Element field is set to Start point. You cannot change this.

3. Tap Store to add the vertical element record.

4. Tap New. In the entry method field select Start and End points and then tap Ok.

5. Select the Element, enter the required information and then tap Store. For details on supported
elements, see the following:

Point elements
Circular arc elements
Symmetric parabola elements
6. When you have entered the last element, tap Accept.
Tip - To delete an element, highlight it and tap Delete. When 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 New and enter details of the element.
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7. Enter the other road components or tap Store to store the road definition.
Point elements

If you select Point in the Element field, use the Station and Elevation fields to key in values that
define the start point. The Slope in field updates to display the calculated slope value. The Slope out
field updates when the next element is added.

Circular arc elements

If you select Circular arc in the Element field, use the Start station, Start elevation, End station, End
elevation, and Radius fields to key in values that define the circular arc. The Length, Slope in, and
Slope out fields update to display the calculated values.

Symmetric parabola elements

If you select Sym parabola in the Element field, use the Start station, Start elevation, End station, En
elevation, and K factor fields to key in values that define the parabola. The Length, Slope in, and
Slope out fields update to display the calculated values.

Note - When you edit an element, only the selected element is updated. All adjoining elements
remain unchanged.

Tip - To confirm the entry, use the Slope in, Slope out, K factor and Sag / Summit values.

Template Positioning

Define the position of templates in a road definition by specifying the station at which the Trimble Survey
Controller software starts to apply each template. A template is applied at the start station and template
element values are then interpolated linearly (applied on a pro rata basis) from that point to the station wher
the next template is applied.

To define the template positioning:

1. Select Template positioning.

2.Tap New.

3.In the Start station field, specify the start station for the template(s).

4. Select the templates to apply. The options in the drop-down list for the Left template and Right

template fields are as follows:
¢ <None> - no template is assigned. Use this option to create a gap in the road definition.
¢ <Interpolate> - the template for this station is interpolated from the previous and next
templates in the road definition.

¢ Templates - defined using the Key in / Templates option.

6. Tap Store to apply the templates.

7. Tap New to enter more templates at other positions.

8. When all template positions are entered tap Accept.
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Tip - To delete a highlighted entry, tap Delete.
9. Enter the other road components or tap Store to store the road definition.
For more information, see the example alignment with the associated table. That topic shows how the

template assignments, including the templates "None" and "Interpolate”, can be used to achieve the require
road definition.

Roading Template - Example Alignment

The following discussion explains how positioning of templates and use of system templates can be used to
control a Trimble road definition. See the plan in the following figure.
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On the right side, template 1 is assigned to stations 0 and 20. The road transitions from template 1 at statior
20 to template 2 at station 70. Because a template must be assigned at station 40 on the left side, the syste
template <Interpolate> 3 must be assigned to the right side of the road to maintain correct interpolation.

To correctly represent the gap between stations 70 and 90, the system template <None> 4 is assigned at a
nominal distance after station 70 (5 mm). To complete the right side of the road, template 2 is assigned to
stations 90, 120, and 120.005.

Left side of the road
On the left side, template 1 is assigned to stations 0, 20, and 40. The road transitions from template 1 at sta
40 to template 2 at station 70. To correctly represent the design, template 1 is assigned a nominal distance

after station 120 (5 mm).

Assign the templates at the specified start stations as shown in the following table:

Start station | Left templates | Right templates

0.000 Template 1  |Template 1

20.000 Template 1 Template 1

40.000 Template 1 <Interpolate> 3
xlrimble.
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70.000 Template 2 Template 2
70.005 Template 2 <None> 4

90.000 Template 2 Template 2
120.000 Template 2 Template 2
120.005 Template 1 Template 2

Cross section Interpolation
The two methods of interpolating between cross sections are:

* by elevation
* by cross slope

To specify the interpolation method

1. Select Files / Properties of current job and then select Cogo settings.
2. From the Road cross section interpolation by field, select Elevation or Cross slope.
3. Tap Accept.

Interpolation by elevation

See the following figure where the template at station 100 includes a first element with an end
elevation of 10.0. The next template is assigned at station 400 and has a first element with an end
elevation of 7.0. The cross section for stations 200 and 300 are interpolated as shown to provide eve
grading of elevation from station 100 to 400.

p {\9(

Interpolation by cross slope

See the following figure where the template at station 100 includes a first element with a crossfall of
-2%. The next template is assigned at station 400 and has a first element with a crossfall of -5%. Th¢
cross section for stations 200 and 300 are interpolated as shown to provide even grading of cross
slope from station 100 to 400.
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Interpolating between templates that have a different number of design elements

For templates with an unequal number of design line elements, the template with the least elements has zer
length elements added before the side slope element. The interpolation is then performed given an equal
number of elements exist. See the figure below, where a zero length element 3 has automatically been
inserted.

By adding zero length template elements, you can further control the interpolation process to best represent
the road design.

Notes
« If the design requires a gap in its definition use the None templates.
» No interpolation occurs between a null and a valid template.
» Templates are interpolated after superelevation and widening have been applied.

Interpolation of side slopes

If consecutive templates contain side slopes of differing values intermediate stations have side slopes
interpolated based on the slope value as a percentage.

For example, if the side slope value at station 600 is 50% (1:2) and at station 800 it is 16.67% (1:6) the side
slope value at station 700 will be 50% + 16.7% / 2 = 33.33% (1:3).

&:Trimbles
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Superelevation and Widening

Define where superelevation and widening values are applied in a road definition by specifying the station a
which the Trimble Survey Controller software starts to apply them. Superelevation and widening values are
applied at the start station, and values are then interpolated linearly (applied on a pro rata basis) from that
point to the station where the next superelevation and widening values are applied.

To add superelevation and widening values to a new road definition:

1.
2.
3.

7.
8.

Select Superelevation & widening and tap New.

In the Start station field, specify the station where the superelevation and widening starts.

In the Left super and Right super fields, enter superelevation values for the left and right sides of the
horizontal alignment.

Tip - To change the way a superelevation value is expressed, tap Options and change the Grade fiel
as required.

.In the Pivot field, specify the position about which the template rotates. The options are Pivot left,

Pivot crown, and Pivot right.
Notes

¢ For Pivot left the pivot position is the maximum offset, left of the centerline, of the last
template element with superelevation applied.

¢ For Pivot crown the pivot position is at the centerline.

¢ For Pivot right the pivot position is the maximum offset, right of the centerline, of the last
template element with superelevation applied.

.In the Left widening field, enter the widening value to be applied.

This value is applied to each element in the template that has the Widening check box selected.

. Do the same for the Right widening field. Tap Store to add these superelevation and widening value:

to the road definition.
Note - Widening is expressed as a positive value.

To enter more superelevation and widening records tap New.
After entering the last superelevation and widening record, tap Accept.

Tip - To delete an entry, highlight it and tap Delete.

. Enter the other road components, or tap Store to store the road definition.
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Templates
To define a template for a new road definition, select Templates and then do the following:
1. Tap New, enter a template name and then tap OK.
To edit an existing template, highlight the template name, tap Edit, select the element to edit from the
graphical template view and then tap Edit again.
Tip - Use the Copy option to copy an existing template defintion into the current template.
3. Tap New to enter the first element defining the template.
4. Select an option from the Element field and enter the required information. For more information, see
the appropriate section below.
Crossfall and offset
Delta elevation and offset
Side slope
5.To add the template element, tap Store. The element is added, and appears in the grapical template
view. When you add an element, it appears after the previous element that you added. To insert it at
particular place, highlight the element in the graphical view that you want it to follow. Tap New and
then enter details for the element.
Tip - To delete an element, highlight it and tap Delete.
6. To enter more elements that define this template, tap New.
6. When you have entered the last element, tap Accept.
7.To save the template, tap Accept.
Tip - To rename a template, highlight it and then tap Rename. To delete a template, tap Delete.
Crossfall and offset
If you selected Crossfall and Offset in the Element field:

1. In the Crossfall and Offset fields, enter the values that define the element.

Tip - To change the way a crossfall value is expressed, tap Options and change the Grade field as
required.

2. Enter a value in the Code field (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.
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3. Select the Apply superelevation and Apply widening check boxes as required.

Note - The Apply widening check box is only available after the Apply superelevation check box has
been selected.

Delta elevation and offset
If you selected Delta elevation and Offset in the Element field:

1. In the Delta elevation and Offset fields, enter the values that define the element.
2. Enter a value in the Code field (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.

3. Select the Apply superelevation and Apply widening check boxes as required.

Note - The Apply widening check box is only available after the the Apply superelevation check box
has been selected.

Side slope
If you selected Side Slope in the Element field:

1.In the Cut slope (1), Fill slope (2), and Cut ditch width (3) fields, enter the values that define the
element.

Note - Cut and fill slopes are expressed as positive values.

The following diagram shows the side slope.

2. Enter a value in the Code field (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.

86



Station equations
Use Station equations to define the station values for an alignment.
To define an equation:

1. Select Station equations.

2.Tap New.

3. In the Back station field, enter a station value.

4.In the Ahead station field, enter a station value. The True station value will be calculated.

5. Tap Store.
The values entered in the Back station and Ahead station fields are shown: The zone is indicated by
number after the colon in each field. The calculated Progression, indicating whether the station value
increases or decreases after the station equation, is also shown.

Note - The zone up to the first station equation is zone 1.
Tip - To change the progression for the last station equation, tap Edit.

6. To add further equations, tap New. To delete an equation, tap Delete. To accept the entered equatio
tap Accept.

Group strings
To define a new group from a GENIO file:

1. Select a GENIO file from the list. Tap Edit.
2. Do one of the following:
¢ To define a new group, tap New.
¢ To edit an existing group, highlight the GENIO file name and then tap Edit.
3. Enter a group name and then tap OK.
4. Define the group.

To define the group:

1. From the graphics window, tap strings to select them. Alternatively, drag a box outline to select
multiple strings. Selected master strings are shown as solid red circles. Selected sub strings are sho
as solid blue circles. Tap a selected string to deselect it.

2.To clear your current selection or to undo your last selection, tap and hold in the graphics window ar
then select the appropriate option from the pop-up menu.

3. To select strings from a list of string names, tap and hold in the graphics window and then select List
selection from the pop-up menu. Tap the string names you want to select. Selected strings appear ir
the list with a check mark next to them. To clear your current selection, tap Clear.

4. Tap Accept.

Tip - Tap Rename to rename an existing group.
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Notes

» A group can include only one master string (6D). If the GENIO file does not include a 6D string but
does include a 12D string, then the Trimble Survey Controller software will generate a 6D string with
the same geometry as the 12D string and positions every 5 meters / feet.

» Because the station values for 3D and 5D strings are defined relative to the selected 6D string, selec
strings for the group that obviously define a road.

» Where available, Trimble recommends that you include the 12D string that is coincident with the
selected master string in the group. 12D strings include the geometry for the vertical alignment that
enables the Trimble Survey Controller software to correctly interpolate elevations between positions
along the master string.

» Unselected master and geometry strings appear as open red circles. Unselected sub strings (3D anc
5D) appear as open dark gray circles.

» Tap and hold on a string to browse the string name.

*» To define a new 3D string, tap and hold in the graphics view and then select New string from the
pop-up menu. This option is not available until you have selected a master (6D) string.

New string
Use this function to define a new string, edit a string you have defined, or delete a string.
Defining a new string

1. From the Group strings option, create a new group or edit an existing group.

2. Tap and hold in the graphics screen and then select New string from the pop-up menu.
3. Enter a string name.

4. Select the string that the new string will be derived from.

5. Select a string derivation method and then enter values that define the new string.

The following figure illustrates the Offset and calculated slope method where the Derived from string
(1), the Offset value (2) and the Calculated from string (3) define a new string (4) on the slope
between the Derived from and Calculated from strings.

6. Tap Accept.
Notes

* When you define a new group, you must select a master (6D) string before the New string menu
option is available.
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* New string names must consist of four alphanumeric characters.
» New strings are created as 3D strings.

* You cannot define a new string relative to a 5D string.

* New strings are colored teal.

Editing a new string

1. From the Group strings field, select Edit and then select the group containing the string to edit.

2. Tap and hold in the graphics screen and select Edit string from the pop-up menu.

3. Select the string to edit. You can only edit strings that have been defined using the New string
functionality and that belong to the current group.

4. Edit the details as required.

5. Tap Accept.

Deleting a string

1. From the Group strings field select Edit and then select the group containing the string to delete.

2.Tap and hold in the graphics screen and then select Delete string from the pop-up menu.

3. Select the string to delete. You can only delete strings that have been defined using the New string
function and that belong to the current group.

4. Tap OK.

Key in - Notes
You can enter a note in the Trimble Survey Controller database at any time. To do this:

1. To access the Key in note screen, do one of the following:
¢ From the main menu, select Key in / Notes.
¢ Tap Favorites / Key in note.
¢ On the controller keyboard, press CTRL + N.
2. Type in the details to be recorded. Alternatively tap T/Stamp to generate a record of the current time
3. To store the note do one of the following:
¢ Tap Store to store the note in the database.
¢ Taplll Prev | to attach the note to the previous observation.
¢ Taplil Net | to attach the note to the next observation to be stored.
Note - When you usdl] Next |, the note is only stored with the next observation if another
observation is stored during the current survey. If the survey is ended without storing another
observation the note is discarded.

4.To exit Key in notes, tap Esc. Alternatively, if the Note form is empty, tap Store.

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 Space to display the feature code list. Select a code from the list or type |

first few letters of the code.

In Review, tap Note to add a note to the current record.
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In Point manager, scroll to the right and tap in the Note field to add a note to the point record.

Tunnel: Key in
Use this option to key in and edit a tunnel.

Note - The key in tunnel functionality is only available if you have the Trimble Survey Controller
Engineering option (PN 90100-02, 90100-03) enabled on your controller.

To key in a Tunnel:
1. From the main menu, select Key in / Tunnels.
2. Tap New and then enter a name for the tunnel definition.

To edit an existing tunnel, highlight the tunnel name and then tap Edit.

Tip - Use the Copy option to copy an existing tunnel definition with all its components into the
current tunnel.

3.Choose a component to key in:
Horizontal Alignment
Vertical Alignment
Template Positioning
Templates
To review a keyed in tunnel tap the Review softkey. You can tap the icon at the bottom right corner of the
screen to view the cross sections and then use the up and down arrows to view the cross section at other
stations.
Notes
» The Trimble Survey Controller software treats all tunnel distances, including stationing and offset
values, as grid distances. The value in the Distances field (Files / Properties of current job - Cogo
settings), has no effect on the tunnel definition or the way tunnel distances are displayed.
* If a ground coordinate system is defined in either the Trimble Geomatics or Trimble Survey
Controller software, then the grid coordinates are, in effect, also ground coordinates.
« Keyed in tunnels are saved to the current project folder as 'tunnel name'.txl. Tunnels are available fo

all jobs in the current project folder.

To use a file saved to the current project folder in another project, use Windows Explorer to copy or
move the file to the appropriate project folder.
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Tunnel: Horizontal Alignment

To add a horizontal alignment to a tunnel definition, select Horizontal alignment. You can enter the alignmer
using one of the following methods:

¢ Length
+ End station
¢ End coordinates

Tunnel: Entry by Length

To add a horizontal alignment to a tunnel definition by entering the lengths of the elements, select Horizonta
alignment and then do the following:

1. Tap New to enter the first element that defines the alignment. The Element field is set to Start point.
You cannot change this.
2. Enter the Start station.
3. In the Method field, choose one of the following options:
¢ Key in coordinates
¢ Select point

If you choose the Key in coordinates method, enter values in the Start north and Start east fields.
If you choose the Select point method field, enter a value in the Point name field. The Start north anc
Start east fields will update with the values for the entered point.

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.

4. Enter the Station interval. To add the horizontal element, tap Store.
5. To enter the next horizontal element tap New. In the Entry Method field select Length, and then tap
6. ggllect the Element method, enter the required information, and then tap Store.
7.To enter further elements, see the following:
Line elements
Arc elements
Entry spiral/Exit spiral elements
8. When you have entered the last element, tap Accept.
Tip - To delete an element, highlight it and tap Delete. When 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 New and enter details of the element.
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9. Enter the other tunnel components, or tap Store to store the tunnel definition.
Tip - Tap Method to change the entry method to End station.

Line elements

If you select Line in 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, enter values that define the line. The End North and End East fields updat
to display the coordinates at the end of the element just added.

If this line is not the first line to be defined, the Azimuth field displays an azimuth calculated from the
previous element. To edit the azimuth, select Edit azimuth from the pop-up menu in the Azimuth field. The
software indicates that the element is non tangential by coloring the element icon red.

Tip - To reload the original azimuth select Restore tangency from the pop-up menu.

Arc elements

If you select Arc in the Element field, the Start station field displays the start station value for the arc that yot
are defining. You cannot edit this.

The following table shows the available methods and the fields that appear when you select each one.

Method Procedure
Radius and length :E:emfy arc direction. In the Radius and Length fields, enter values that define the
. Specify arc direction. In the Angle and Radius fields, enter values that define the
Delta angle and radius arc

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

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

The Azimuth field displays the azimuth as calculated from the previous element. To edit the azimuth, select
Edit azimuth from the pop-up menu in the Azimuth field. The software indicates that the element is non
tangential by coloring the element icon red.

Tip - To reload the original azimuth select Restore tangency from the pop-up menu.
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.

Specify the arc direction. In the Start radius, End radius and Length fields, enter values that define the spiral
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The End North and End East fields update to display the coordinates at the end of the element just added.

The Azimuth field displays the azimuth as calculated from the previous element. To edit the azimuth, select
Edit azimuth from the pop-up menu in the Azimuth field. The software indicates that the element is non
tangential by coloring the element icon red.

Tip - To reload the original azimuth select Restore tangency from the pop-up menu.

Note - Spirals are defined as Clothoids.

Tunnel: Entry by End station

To add a horizontal alignment to a tunnel definition by entering end station values, select Horizontal
alignment and then do the following:

1. Tap New to enter the first element that defines the alignment. The Element field is set to Start point.
You cannot change this.
2. Enter the Start station.
3.In the Method field, choose one of the following options:
¢ Key in coordinates
¢ Select point

If you choose the Key in coordinates method, enter values in the Start north and Start east fields.
If you choose the Select point method field, enter a value in the Point name field. The Start north anc
Start east fields will update with the values for the entered point.

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.

4. Enter the Station interval. To add the horizontal element, tap Store.
5. To enter the next horizontal element, tap New. In the Entry Method field select End station and then
tap Ok.
6. Select the Element method, enter the required information, and then tap Store.
7.To enter further elements, see the following:
Line elements
Arc elements
Entry spiral/Exit spiral elements
8. When you have entered the last element, tap Accept.
Tip - To delete an element, highlight it and tap Delete. When 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 New and enter details of the element.
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9. Enter the other tunnel components, or tap Store to store the tunnel definition.
Tip - Tap Method to change the entry method to Length.
Line elements

If you select Line in 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 End station fields, enter values that define the line. The End North and End East fields
update to display the coordinates at the end of the element just added.

If this line is not the first line to be defined, the Azimuth field displays an azimuth calculated from the
previous element. To edit the azimuth, select Edit azimuth from the pop-up menu in the Azimuth field. The
software indicates that the element is non tangential by coloring the element icon red.

Tip - To reload the original azimuth select Restore tangency from the pop-up menu.

Arc elements

If you select Arc in the Element field, the Start station field displays the start station value for the arc that yot
are defining. You cannot edit this.

The following table shows the available methods and the fields that appear when you select each one.

Method Procedure
Specify arc direction. In the Radius and End station fields, enter values that
define the arc.
Deflection angle and end |Specify arc direction. In the Angle and End station fields, enter values thpat
station define the arc.

Radius and end station

The End North and End East fields update to display the coordinates at the end of the element just added.
The Azimuth field displays the azimuth as calculated from the previous element. To edit the azimuth, select
Edit azimuth from the pop-up menu in the Azimuth field. The software indicates that the element is non
tangential by coloring the element icon red.

Tip - To reload the original azimuth select Restore tangency from the pop-up menu.

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.

Specify arc direction. In the Start radius, End radius and End station fields, enter values that define the spire
The End North and End East fields update to display the coordinates at the end of the element just added.
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The Azimuth field displays the azimuth as calculated from the previous element. To edit the azimuth, select
Edit azimuth from the pop-up menu in the Azimuth field. The software indicates that the element is non
tangential by coloring the element icon red.

Tip - To reload the original azimuth select Restore tangency from the pop-up menu.

Note - Spirals are defined as Clothoids.

Tunnel: Entry by End coordinates

To add a horizontal alignment to a tunnel definition by entering end coordinates or points, select Horizontal
alignment and then do the following:

1. Tap New to enter the first element that defines the alignment. The Element field is set to Start point.
You cannot change this.
2. Enter the Start station.
3.In the Method field, choose one of the following options:
¢ Key in coordinates
¢ Select point

If you choose the Key in coordinates method, enter values in the Start north and Start east fields.
If you choose the Select point method field, enter a value in the Point name field. The Start north anc
Start east fields will update with the values for the entered point.

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.

4. Enter the Station interval. To add the horizontal element, tap Store.

5. To enter the next horizontal element tap New. In the Entry method field select End coordinates and
then tap Ok.

6. Select the Element method, enter the required information, and then tap Store.

7.To enter further elements, see the following:
Line elements
Arc elements

8. When you have entered the last element, tap Accept.
Tip - To delete an element, highlight it and tap Delete. When 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 New and enter details of the element.

9. Enter the other tunnel components, or tap Store to store the tunnel definition.

Line elements
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If you select Line in 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 Method field, choose one of the following options:

* End coordinates
* Select end point

If you choose the End coordinates method, enter values in the End north and End east fields. The Azimuth ¢
Length fields will update with the values for the entered coordinates.

If you choose the Select end point method field , enter a value in the Point name field. The Azimuth and
Length fields and the End north and End east fields will update with the values for the entered point.

Tip - To edit the End north and End east values when they have been derived from a point, change the
method to End coordinates.

Arc elements

If you select Arc in the Element field, the Start station field displays the start station value for the arc that yot
are defining. You cannot edit this.

In the Method field, choose one of the following options:

* End coordinates
* Select end point

If you choose the End coordinates method, enter values in the End north and End east fields.The Azimuth,
direction, Radius and Length fields will update will update with the values for the entered coordinates.

If you choose the Select end point method field , enter a value in the Point name field. The Azimuth, Arc
direction, Radius and Length fields and the End north and End east fields will update with the values for the
entered point.

Tip - To edit the End north and End east values when they have been derived from a point, change the
method to End coordinates.

Tunnel: Vertical Alignment

To add a vertical alignment to a tunnel definition, select Vertical alignment. You can enter the alignment
using one of the following methods:

* Vertical Points of Intersection
« Start and end points

Note - The selected entry method applies to all elements defining the vertical alignment.
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Tunnel: Entry by Vertical Points of Intersection (VPI)

To add a vertical alignment to a tunnel definition by entering Vertical Points of Intersection (VPI), select
Vertical alignment and then do the following:

1. To enter the first element that defines the alignment, tap New.

2.In the Station and Elevation fields, key in the values that define the first vertical point of intersection.
The Element field is set to Start point. You cannot change this.

3. Tap Store to add the vertical element record.

4. Tap New. In the entry method field select VPI and then tap Ok.

5. Select the Element method, enter the required information, and then tap Store.

6. To enter further elements, see the following:
Point elements
Circular arc elements
Symmetric parabola elements
Asymmetric parabola elements

7.When you have entered the last element, tap Accept.
Tip - To delete an element, highlight it and tap Delete. When 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 New and enter details of the element.

8. Enter the other tunnel components, or tap Store to store the tunnel definition.
Point elements
If you select Point in the Element field, use the Station and Elevation fields to key in values that
define the VPI. The Slope in field updates to display the calculated slope value. The Slope out field
updates when the next element is added.
Note - A vertical alignment defined by VPIs must end with a point.
Circular arc elements
If you select Circular arc in the Element field, use the Station and Elevation fields to key in values
that define the VPI. Enter the radius of the circular arc in the Radius field. The Slope in field updates
to display the calculated slope value. The Length, K factor and Slope out fields update when the nex
element is added.

Symmetric parabola elements

If you select Sym parabola in the Element field, use the Station and Elevation fields to key in values
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that define the VPI and a length for the parabola. The Slope in field updates to display the calculated
slope value. The K factor and Slope out fields update when the next element is added.

Asymmetric parabola elements

If you select Asymmetric parabola in the Element field, use the Station and Elevation fields to key in
values that define the VPI. Enter the In and Out lengths of the parabola.The Slope in field updates ta
display the calculated slope value. The K factor and Slope out fields update when the next element i
added.

Note - When you edit an element, only the selected element is updated. All adjoining elements
remain unchanged.

Tip - To confirm the entry, use the Slope in, Slope out, and K factor values.

Tunnel: Entry by Start and End Points

To add a vertical alignment to a tunnel definition by entering Start and end points, select Vertical alignment
and then do the following:

1. To enter the first element that defines the alignment, tap New.

2.In the Station and Elevation fields, key in the values that define the first vertical point of intersection.
The Element field is set to Start point. You cannot change this.

3. Tap Store to add the vertical element record.

4. Tap New. In the entry method field select Start and End points and then tap Ok.

5. Select the Element, enter the required information and then tap Store. For details on supported
elements, see the following:
Point elements
Circular arc elements
Symmetric parabola elements

6. When you have entered the last element, tap Accept.
Tip - To delete an element, highlight it and tap Delete. When 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 New and enter details of the element.

7. Enter the other tunnel components, or tap Store to store the tunnel definition.

Point elements

If you select Point in the Element field, use the Station and Elevation fields to key in values that
define the start point. The Slope in field updates to display the calculated slope value. The Slope out
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field updates when the next element is added.
Circular arc elements

If you select Circular arc in the Element field, use the Start station, Start elevation, End station, End
elevation, and Radius fields to key in values that define the circular arc. The Length, Slope in, and
Slope out fields update to display the calculated values.

Symmetric parabola elements

If you select Sym parabola in the Element field, use the Start station, Start elevation, End station, En
elevation, and K factor fields to key in values that define the parabola. The Length, Slope in, and
Slope out fields update to display the calculated values.

Note - When you edit an element, only the selected element is updated. All adjoining elements
remain unchanged.

Tip - To confirm the entry, use the Slope in, Slope out, and Length values.

Tunnel: Template Positioning

To define the position of templates in a tunnel definition, specify the station at which the Trimble Survey
Controller software starts to apply each template. A template is applied at the start station, and template
element values are then interpolated linearly (applied on a pro rata basis) from that point to the station wher
the next template is applied.

Note - For interpolation to take place between templates they must have the same number of elements.
To define the template positioning:

1. Select Template positioning.

2.Tap New.

3. In the Start station field, specify the start station for the template(s).
4. Select the template to apply.

6. Tap Store to apply the template.

7. Tap New to enter more templates at other positions.

8. When all template positions are entered tap Accept.

Tip - To delete a highlighted entry, tap Delete.
9. Enter the other tunnel components, or tap Store to store the tunnel definition.
Note - Tap the Options softkey to specify if the templates are applied Vertical or Perpendicular to the

vertical alignment. See the following diagram where the red linework indicates the template applied
perpendicular and the blue linework a template applied vertically.
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Tunnel: Templates
To define a template for a tunnel definition, select Templates and then do the following:
1. Tap New, enter a template name and then tap OK.
Tip - Use the Copy option to copy an existing template defintion into the current template.
2.To edit an existing template highlight the template name and tap Edit. Then, from the graphical
template view select the element and then tap Edit.
3. Tap New to enter the start point element defining the template.
4.1n the Horizontal offset and Vertical offset fields, enter the values that define the Start point and then
tap Store. The element appears in the graphical view.
5. To enter further elements, tap New, select the Element and Method and then enter the required
information. For details on supported elements and entry methods, see the following:
Line elements
Arc elements
6. When you have entered the last element, tap Accept.
Tip - To delete an element, highlight it and tap Delete. When you add an element, it is added after
the last element that you added. To insert it at a particular place, highlight the element in the graphic
view that you want it to follow. Tap New and then enter details for the element.
Note - Templates can be open or closed.

7. Enter the other tunnel components, or tap Store to store the tunnel definition.

Tip - To rename a template, highlight it and then tap Rename. To delete a template, highlight it and
then tap Delete.

Line elements
To add a line to the template definition, select Line in the Element field.

The following table shows the available methods and the fields that appear when you select each one.
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Method Procedure
Cross fall and  |In the Cross fall and Offset fields, enter values that define the line. To change the way a

offset cross fall value is expressed, tap Options and then change the Grade field as requifed.
Delta elevation In the Delta elevation and Offset fields, enter values that define the line.

and offset

End point In the Horizontal offset and Vertical offset fields, enter values that define the end pqint of

the line.

For all methods, you can specify a Code.
Arc elements
To add an arc to the template definition, select Arc in the Element field.

The following table shows the available methods and the fields that appear when you select each one.

Method Procedure
End point and In the Horizontal offset and Vertical offset fields, enter values that define the end point
Radius of the arc. Enter the Radius. Select Large arc, if required.
Alignment and DeltaSpecify the Delta angle for the arc. The center point for the arc is defined by the
angle horizontal and vertical alignments.
Center point and [In the Horizontal offset and Vertical offset fields, enter values that define the center
delta angle point of the arc. Enter the Delta angle for the arc.

Tip - On page two the parameters defining the arc are displayed.

For all methods, you can specify a Code.
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Cogo

Cogo Menu
For some calculations, you must define a projection, or select a Scale factor-only coordinate system.

You can display ellipsoid, grid, or ground distances by changing the Distances field in the Cogo settings
screen.

To perform Cogo calculations in a No projection / No datum coordinate system, set the Distances field to
Grid. The Trimble Survey Controller software then performs standard Cartesian computations. If the grid
distances you enter are distances on the ground, the new computed grid coordinates will be ground
coordinates.

Note - When the Distances field is set to Ground or Ellipsoid, the Trimble Survey Controller software
attempts to perform calculations on the ellipsoid. Because there is no relationship established at this point, t
system cannot compute coordinates.

For more information, see:

Compute Inverse

Compute Point

Compute Area

Compute Azimuth

Compute Distance

Compute Average

Subdivide a Line

Subdivide an Arc

Taped distances

Traverse

Calculator
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Cogo - Compute Inverse

To calculate the azimuth, horizontal, vertical, and slope distances between two existing points:

1. From the map, select the From point (1) and To point (2), as shown in the diagram below.

2. Tap and hold on the map and select Compute inverse from the shortcut menu. Alternatively, select
Cogo / Compute inverse from the main menu.

3. The azimuth (3), horizontal distance (4), change in elevation, slope distance and grade are shown.

Cogo - Compute Point

Use this Cogo function to calculate the coordinates of an intersection point from 1 or 2 existing points. You
can store the results in the database.

Use Options to specify ground, grid, or sea level distances.

Note - When entering an existing point name you can select from the list, perform a fast fix or measure a
point. Fast fix stores an automatic rapid point with a temporary point name.

Warning - In general, do not compute points and then change the coordinate system or perform a calibratior
If you do, these points will be inconsistent with the new coordinate system. An exception to this is points
computed using the Brng-dist from a point method.

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 point will not be updated.

Note - If the measured points were measured using GPS, the coordinates of the point can only be displayec
grid values if a projection and a datum transformation are defined.

Note - For all methods when the point is stored use the Store as field to specify if the calculated point is to b
stored as WGS84, Local or Grid coordinates values.

Note - You can compute an azimuth from two points in the database directly in an azimuth field. To do this,
enter the point names in the Azimuth field, separated by a hyphen. For example, to compute the azimuth fro
point 2 to point 3, enter "2-3". This method works with most alphanumeric point names, but it does not
support point names that already contain a hyphen.
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Calculate coordinates using one of the following methods:
Brng-dist from a point

Turned angle and distance

Brng-dist intersect

Brng-brng intersect

Dist-dist intersect

Four point intersection

From a baseline

Vertical plane and angle

Brng-dist from a point

To calculate the coordinates of an intersection using the Brng-dist from a point method:

1. From the main menu, select Cogo / Compute point.

2. Enter a Point name.

3.In the Method field, select Bearing and distance.

4.1n the Start point field, use the advanced pop-up arrgul { to select either a Radial or Sequential
measurement method. When Sequential is selected the Start point field is automatically updated to t
last stored intersection point (see diagrams below).

5. Set the Azimuth origin to either Grid 0°, True, Magnetic, or Sun (GPS only).

6. As shown in the diagrams below, enter the name of the Start point (1), the azimuth (2) and the
horizontal distance (3).

7. Tap Calc to calculate the intersection point (4).

8. Store the point in the database.

;ll\
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Radial Sequential

To compute the misclosure of a loop of points:

1. Give the last point the same name as the first start point.
2. Tap Calc for the point coordinates.

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

Turned angle and distance
To calculate the coordinates of an intersection using the turned angle and distance method:

1. From the main menu, select Cogo / Compute point.

2. Enter a Point name.

3. In the Method field, select Turned angle and distance.

4. In the Start point field, tap the advanced pop-up arr(m]o, then select either a Radial or
Sequential measurement method. When Sequential is selected, the Start point name automatically
updates to the last stored intersection point (see diagrams below).

5.In the End point field, tap the advanced pop-up arrcmdo, then select either an Azimuth or End
point to define a reference orientation.
When using the sequential method, the reference orientation for new points moving forward is the
computed reverse azimuth from the previous turned angle.

6. As shown in the diagrams below, enter the name of the Start point (1), the azimuth (2) and the
horizontal distance (3).

7. Tap Calc to calculate the intersection point (4).

8. Store the point in the database.
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Radial Sequential

Brng-dist intersect

To calculate the coordinates of an intersection using the Brng-dist intersect method:

1. From the main menu, select Cogo / Compute point.

2. Enter a Point name.

3. In the Method field, select Brng-dist intersection.

4. As shown in the diagram below, enter the name of Point 1 (1), the azimuth (2), the name of Point 2
(3) and the horizontal distance (4).

5. Tap Calc.
6. There are two solutions (5,6) for this calculation; tap Other to see the second solution.

7. Store the point in the database.

Brng-brng intersect

To calculate the coordinates of an intersection using the Brng-brng intersect method:

1. From the main menu, select Cogo / Compute point.

2. Enter a Point name.

3. In the Method field, select Brng-brng intersect.

4. As shown in the diagram below, enter the name of Point 1 (1), the azimuth from point one (2), the

name of Point 2 (3), and the azimuth from point two (4).
5. Tap Calc to calculate the intersection point (5).
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6. Store the point in the database

Dist-dist intersect

To calculate the coordinates of an intersection using the Dist-dist intersect method:

1. From the main menu, select Cogo / Compute point.

2. Enter a Point name.

3.In the Method field, select Dist-dist intersect.

4. As shown in the diagram below, enter the name of Point 1 (1), the horizontal distance (2), the name
Point 2 (3) and the horizontal distance (4).

5. Tap Calc.
6. There are two solutions (5,6) for this calculation; tap Other to see the second solution.

7. Store the point in the database.
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To record an offset using the Four point intersection method:

1. From the main menu, select Cogo / Compute point.

2. Enter a Point name.

3. In the Method field, select Four point intersection.

4. As shown in the diagram below, enter the names of the start point of line 1 (1), the end point of line 1
(2), the start point of line 2 (3) and the end point of line 2 (4).

5. Enter any change in the vertical position as a vertical distance from the end of line 2.

6. To calculate the offset point (5), tap Calc.
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Note - The two lines do not have to intersect, but they must converge at some point, as shown below

To record an offset using the From a baseline method:

. From the main menu, select Cogo / Compute point.

. Enter a Point name.

.In the Method field, select From a baseline.

.As shown in the diagram below, enter the names of the start point (1) and the end point (2) of the
baseline.

. Enter a Distance and select the Distance direction method (5, 6, 7, or 8).

. Enter the offset distance and select the Offset direction (3 or 4).

7. Enter the vertical distance from the end of the line.
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Note - Enter a positive offset if the point is offset to the right (4) of the end point, or a negative offset
if it is to the left (3). Enter O for either the distance or the offset if you do not want the point offset in
that direction.

8. To calculate the offset point (9), tap Calc.
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To calculate the coordinates of a point using the Vertical plane and angle method:

1. From the main menu, select Cogo / Compute point.

2. Enter a Point name.

3. In the Method field, select Vertical plane and angle.

4. As shown in the diagram below, enter the names of the points (1) and (2) that define the vertical
plane, for example, the side of a building. Name and measure new points, or enter the names of
existing points.
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5. Tap Meas HA VA to measure the angle from the instrument (3) to the required point (4).
The intersection of the vertical plane and the measured angle is used to calculate coordinates for the
required point.

6. Tap Store to store the point in the database.

1e 2e

Cogo - Compute Area
To calculate an area enclosed by points in the database:
1. From the map, select the points on the perimeter of the area to be calculated. Use the order that the:
occur on the perimeter.
2. Tap and hold on the map and select Compute area from the shortcut menu.
Alternatively, select Cogo / Compute area from the main menu.

Note - The computed area varies according to the Distance display setting.

The diagram below shows the calculated area (1) and perimeter (2).

Cogo - Compute Azimuth

You can use keyed-in data, and points stored in the database, to calculate an azimuth by various methods.
You can also store the results in the database. For some methods, you have to tap Calc to display the resul

The data that you enter can have different units. For example, you can add an angle in degrees to an angle
radians-the answer is returned in whatever format you specified in the job configuration.

Calculate an azimuth using one of the following methods:
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Between two points

Bisected azimuths

Bisected corner

Azimuth plus angle

Azimuth to line offset

Between two points

To calculate the azimuth between two points:
1. From the main menu, select Cogo / Compute azimuth.
2.In the Method field, select Between two points.

3. As shown in the diagram below, enter the name of the From point (1) and the To point (2).
4. The azimuth between them (3) is calculated.

Note - You can compute an azimuth from two points in the database directly in an azimuth field. To do this,
enter the point names in the Azimuth field, separated by a hyphen. For example, to compute the azimuth fro
point 2 to point 3, enter "2-3". This method works with most alphanumeric point names, but it does not
support point names that already contain a hyphen.

Bisected azimuths

To calculate bisected azimuths:
1. From the main menu, select Cogo / Compute azimuth.
2.1n the Method field, select Bisected azimuths.

3. As shown in the diagram below, enter values for Azimuth 1 (1), and Azimuth 2 (2).
4. The azimuth halfway between them (3), is calculated.
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Bisected corner
To calculate a bisected corner azimuth:

1. From the main menu, select Cogo / Compute azimuth.
2.In the Method field, select Bisected corner.

3. As shown in the diagram below, enter the names of the Side point 1 (1), the Corner point (2), and Sit

point 2 (3).

4. The azimuth (4), halfway between Side point 1 and Side point 2, from the Corner point, is calculated

Azimuth plus angle
To calculate the azimuth plus angle:
1. From the main menu, select Cogo / Compute azimuth.

2.In the Method field, select Azimuth plus angle.
3. As shown in the diagram below, enter the Azimuth (1) and the Turned angle (2).

4. The sum of the two (3) is calculated.

-

Azimuth to line offset

To calculate the azimuth to line offset:

&:Trimbles
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1. From the main menu, select Cogo / Compute azimuth.

2.In the Method field, select Azimuth to line offset.

3. As shown in the diagram below, enter the name of the line (1), the stationing (2) and the horizontal
offset (3).

Tip - If the line does not already exist, tap the advanced pop-up arrow and then select Two points.
You can then enter the start point and end point to define the line.

4. The azimuth (4), from the start point of the line to the offset point is calculated.

Cogo - Compute Distance

You can use keyed-in data, and points stored in the database, to calculate a distance by various methods. Y
can also store the results in the database.

The data that you enter can have different units. For example, if you add a distance in meters to a distance |
feet, the answer is returned in whatever format you specified in the job configuration.

For some methods you have to tap Calc to display the results.
Between two points
Between point and line

Between point and arc

Between two points
To compute the distance between two points:
1. From the main menu, select Cogo / Compute distance.
2.In the Method field, select Between two points.
3. Enter the From point and the To point.
4. The distance between the two points is calculated.

Between point and line
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To compute the distance between a point and a line:

1. From the main menu, select Cogo / Compute distance.
2.In the Method field, select Between point and line.
3. As shown in the diagram below, enter the Point name (1) and the Line name (2).

Tip - If the line does not already exist, tap the advanced pop-up arrow and select Two points. You
can then enter the start point and end point to define the line.

4. The distance along the line (3) and the perpendicular distance (4) to the line is calculated. The
distance along the line is from the point specified (5).

Between point and arc
To compute the distance between a point and an arc:
1. From the main menu, select Cogo / Compute distance.
2.In the Method field, select Between point and arc.
3. As shown in the diagram below, enter the Point name (1) and the Arc name (2).

4. The distance along the arc (3) and the perpendicular distance (4) to the arc is calculated. The distan
along the arc is from the point specified (5).

Cogo - Compute Average

Use the Compute average option to compute and store the average position for a point that has been meas;
more than once.

Enter the name of the point to compute the average position for into the Point name field. You can select the
point name from a list using the pop-up menu for the field.
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If the point you entered has only one position fix, or has been stored as a control point, then an error messa
appears to tell you that an average position cannot be computed.

Once you enter a point name for which an average position can be computed, Trimble Survey Controller
searches the database to find all the positions for that point. Once computed, the average point grid positior
appears, along with the standard deviations for each ordinate.

Note - Any Mean Turned Angle (MTA) observed to the point is ignored and the original observations are
used to compute the average position.

If there are more than two positions for the point, a Details softkey appears. Tap Details to view the residual
from the average position to each individual position. You can use this residuals form to include or exclude
specific positions from the average computation.

Tip - Trimble Survey Controller averages all positions in the current job database with the same name
(except Control points). Tap Details to ensure that only the required positions are averaged.

To store the computed average position for the point, tap Store. If an averaged position for the point already
exists in the database, the existing point is automatically deleted when the new average position is stored.

The averaged position is stored as a grid position. An averaged position is not automatically updated if the
positions used to compute the average are changed, for example, if the calibration is updated, if observatior

are transformed or deleted, or if new observations of the same name are added. If this occurs, you should
re-compute the averaged position.

Cogo - Subdivide a line

Use this function to subdivide a line into segments. The points created are automatically stored in the datab:
and the point names are automatically incremented from the Start point name.

You can predefine the code of a subdivided point. For more information, see Subdivide Pts Code.
Subdivide a line using one of the following methods:

Fixed segment length

Fixed number of segments

Tip - If the line does not already exist, tap the advanced pop-up arrow and then select Two points. You can
then enter the start point and end point to define the line.

Fixed segment length

To subdivide a line into segments of fixed length:
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1. Do one of the following:
¢ From the map, select the line to be subdivided (1). Tap and hold on the screen and then sele
the Subdivide a line option from the shortcut menu.
¢ From the main menu, select Cogo / Subdivide a line. Enter the name of the defined line.

2.In the Method field, select Fixed segment length.

3. Enter the segment length (2), and any horizontal offset (3) and vertical offset from the line.
4. Enter the names of the Start at station (4), the End at station (5), and the Start point name.
5. Tap Start to calculate the new points (4, 6, 7, or 8, 9, 10).

Fixed number of segments
To subdivide a line into a fixed number of segments:

1. Do one of the following:
+ From the map, select the line to be subdivided. Tap and hold on the screen and then select

Subdivide a line option from the shortcut menu.
¢ From the main menu, select Cogo / Subdivide a line. Enter the name of the defined line.

1. In the Method field, select Fixed number of segments.

2. Enter the number of segments, and any horizontal offset (2) and vertical offset from the line.
3. Enter the names of the Start at station (3), the End at station (4), and the Start point name.
4. Tap Start to calculate the new points (3, 5, 4, or 6, 7, 8).
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Cogo - Subdivide an arc
Use this function to subdivide an arc using one of the following methods:

Fixed segment length
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Fixed number of segments
Fixed chord length
Fixed angle subtended

The points created are automatically stored in the database and the point names are incremented from the .
point name.

You can predefine the code of a subdivided point. For more information, see Subdivide Pts Code.
Fixed segment length
To subdivide an arc into segments of fixed length:

1. Do one of the following:
¢ From the 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.In the Method field, select Fixed number of segments.
3. Enter the segment length (2), and any horizontal offset (3) and vertical offset from the arc.
4. Enter the names of the Start at station (4), the End at station (5), and the Start point name.
5. Tap Start to calculate the new points (4, 6, 7, or 8, 9, 10).
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Fixed number of segments
To subdivide an arc into a fixed number of segments:

1. Do one of the following:
+ From the 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.In the Method field, select Fixed number of segments.
3. Enter the number of segments, and any horizontal offset (2) and vertical offset from the arc.
4. Enter the names of the Start at station (3), the End at station (4), and the Start point name.
5. Tap Start to calculate the new points (3, 5, 4, or 6, 7, 8).
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Fixed chord length
To subdivide an arc into segments of fixed chord length:

1. Do one of the following:
+ From the 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.In the Method field, select Fixed chord length.
3. Enter the chord length (2), and any horizontal offset (3) and vertical offset from the arc.
4. Enter the names of the Start at station (4), the End at station (5), and the Start point name.
5. Tap Start to calculate the new points (4, 6, 7, or 8, 9, 10).
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Fixed angle subtended

To subdivide an arc into fixed angle subtended segments:

1. Do one of the following:
¢ From the 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. In the Method field, select Fixed angle subtended.
3. Enter the Angle subtended (2), and any horizontal offset (3) and vertical offset from the arc.
4. Enter the names of the Start at station (4), the End at station (5), and the Start point name.
5. Tap Start to calculate the new points (4, 6, 7, or 8, 9, 10).

117



Taped distances

Use this function to add points to your Trimble Survey Controller job. Use a graphical right angle and
distance interface to define rectangular structures, such as a building or building foundations. Key in or
measure two points to define the first side, orientation, and location of the object.

Tip - To select the elevation from the Start point or End point, use the pop-up menu in the Elevation field.

To select the direction for your next point graphically on the plan view, tap the screen or use the right and le
arrow keys. The dashed red line shows the current direction for the next side. To create the next side, tap A
and then enter the distance to the next point using the angle defined in the plan view.

Alternatively, select a point that already exists in your job and the software will calculate the distance to that
point for you.

To measure a point using GPS or Conventional, select Fastfix or Measure from the pop-up menu on the Poi
name field.

Tip - If your style is configured for a laser rangefinder, Laser is available in the pop-up menu for Length and
H. Dist fields. Tap Laser to measure distances using the laser.

To close the object back onto the start point, tap Close. A horizontal distance will be computed and displaye
Use this as a check against your plan or your taped distance. To complete the function, tap Store. To add
further sides to the object, tap Add.

Tip - If you need more detailed information on the quality of the close, use a different point name for the end
point, and store the object. Then compute an inverse between the start point and the end point.

To change a keyed in distance before the feature is stored, tap Edit, and then select the end point of the sid
edit. When you adjust the distance, the plan view updates. You can then continue to add more sides.

Notes

* Once the feature has been stored, you can no longer edit the lengths of the sides.

» The orientation is defined by the first side. Only parallel or 90° angles can be added from this side. T
use a different angle, store the object, and then create a new side.

* Because new points are stored as polars, taped distances will not work without a Scale factor only o
fully defined Projection in the coordinate system.

« In addition to the new points that are created, lines are created automatically and stored to the Trimk
Survey Controller database. These are visible in the map and can be used to stake out lines.
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Cogo - Transformations

Use this Cogo function to transform a single point, or a selection of points, using one or a combination of
Rotation, Scale, and Translations. When performing more than one translation, the order is always Rotation
Scale, then Translation.

Rotate
To rotate a selection of points about a specified origin point:

1. From the main menu, select Cogo / Transformations.

2. Set the Rotate check box, then tap Next.

3. Enter an Origin point.

4. Enter a Rotation.

5. Tap Next and then select the point(s) to rotate.

6. To store the transformed point(s) to the database, tap Accept.

A transformation deletes the original point(s) and stores new grid points of the same name.

Scale
To scale the distances between the origin point and the selected points:

1. From the main menu, select Cogo / Transformations.

2. Set the Scale check box, then tap Next.

3. Enter an Origin point.

4. Enter a Scale factor.

5. Tap Next, then select the point(s) to scale.

6. To store the transformed point(s) to the database, tap Accept.

A transformation deletes the original point(s) and stores new grid points of the same name.
Translate
To move a selection of points on a grid surface:

1. From the main menu, select Cogo / Transformations.

2. Set the Translate check box, then tap Next.

3.In the Method field, select either Deltas or Two points.

If you choose Deltas:

1. Enter a delta Northing, Easting, and/or Elevation. You can select a single delta, for example ¢
Northing, or any combination of deltas for the transformation.
If you choose Two points:

1. Select a From point.
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2. Select a To point.

4. Tap Next, then select the point(s) to transform.

5. To store the transformed point(s) to the database, tap Accept.
A transformation deletes the original point(s) and stores new grid points of the same name.

Notes

* Only points that can be displayed as grid coordinates can be transformed.

* When transforming by both rotate and scale, the origin for the scale defaults to the origin for the
rotate. You can change this.

* When entering a point name, you can select from the list, key in a point, perform a fast fix, measure :
point, or make a map selection. Fast fix stores an automatic rapid point with a temporary point name

Warning - If you select a base point to be transformed, then vectors flowing from this base become null.

Cogo - Traverse
Use this function to calculate a traverse misclosure, and adjust a conventional traverse. The software helps
you select the points to 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 calculate closed-loop traverses and closed traverses that start and end on pairs of known points.
To calculate a traverse:

1. Enter the Traverse name.

2.In the Start station field, tap List.

3. Select a point from the list of valid traverse points that can be used as the start station. Tap Enter.

A valid start station has one or more backsights and one or more observations to the next traverse
station.

4. Tap Add to add the next point in the traverse.
5. Select the next station in the traverse.

A valid traverse station has one or more backsight observations to the previous traverse station, and
one or more observations to the next traverse station. When there is only one valid traverse station,
is added automatically.

Note - To view the observed azimuth and distance between two points in the list, highlight the first
point and tap the Info softkey.

6. Repeat steps 4 and 5 until all points in the traverse have been added.
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A valid end station has one or more backsights, and one or more observations to the previous traver
station.

If you need to remove any points from the list, highlight the point and tap Delete. When you delete a
point, all points after it are deleted as well.

7. Tap Close to compute the traverse misclosure.

Note - You cannot add more points after selecting a control point, or a station with more than one
backsight.

Note - To compute a traverse closure, there must be at least one distance measurement between
successive points in the traverse list.

Note - The Azimuth fields do not have to be completed.
If the backsight azimuth is null:

+ the traverse cannot be oriented.
¢ adjusted coordinates cannot be stored.

¢ an angular adjustment cannot be computed on an open traverse. (A distance adjustment can
be computed.)

If the foresight azimuth is null in a loop traverse, and if all angles have been observed, you
can compute an angular and distance adjustment.

The backsight and foresight points that provide the orientation for the traverse are shown.
If necessary, tap Enter to edit the fields as follows:

1. Inspect the results of the traverse and do one of the following:
¢ To store the closure results, tap Store.
¢ To adjust the traverse, go to the next step.
2. Tap Options to check the traverse settings. Make any changes as required, then tap Enter.
3. Tap Adj. Ang. to adjust the angular misclosure. The angular misclosure is distributed according to th
setting in the Options screen.
4. Inspect the results of the traverse, then do one of the following:
¢ To store the angular adjustment details, tap Store.
¢ To adjust the distance misclosure, tap Adj. dist. The distance misclosure is distributed
according to the setting in the Options screen and the traverse is stored.

When the traverse is stored, each point used in the traverse is stored as an adjusted traverse point with a st

classification of adjusted. If there are any previously adjusted traverse points of the same name, they are
deleted.
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Pop-Up Menu Controls

To insert a feature name into a field, enter the name or tap the pop-up menu_blittod select one of the
following options from the list that appears:

List select features from the database

Key in key in details

Measure measure a point

Fast fix automatically measure a construction class point

Map selectiongselect from a list of the features currently selected in the mpp
Calculator shortcut to the Calculator
Units select units for the field

To change the method of data entry, tap the advanced pop-up menu bdittdhe first two or three fields
change.

Cogo Settings

Use this screen to configure the distance type (grid, ground, or ellipsoid), and the grid coordinate system
orientation to be used by the Trimble Survey Controller software.

You can select a south azimuth, or set the grid coordinates to increase in north-east, south-west, north-west
or south-east directions.

For a GPS survey, specify an ellipsoid (in Datum transformation) if ground distances are to be displayed,
otherwise the WGS-84 ellipsoid is used.

When you select Scale factor only in a conventional instrument only survey, grid and ground distances can |
displayed.

To configure the Cogo settings, select File / New job / Cogo settings when creating a new job. For an existir
job select File / Properties of current job / Cogo settings.

Distance Display

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

* Ground (the default setting)
* Ellipsoid
* Grid

The following diagram shows the options between points A and B.
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Ground distance

Grd distance

.—r—""‘_'_’—_—-ﬂ-'—\-v_.A
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- Ellipsoid

Ground distance

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

If an ellipsoid has been defined in the job and the Distances field is set to Ground, the distance is calculated
parallel to that. If no ellipsoid has been defined, the WGS84 ellipsoid is used.

Ellipsoid distance
If the Distances field is set to Ellipsoid then a correction is applied and all distances are calculated as if on t
local ellipsoid, which usually approximates to sea level. If no ellipsoid has been specified, the WGS84

ellipsoid is used.

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

Grid distance

If the Distances field is set to Grid, the grid distance between two points is displayed. This is 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 syste
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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 is the first choice, then a local ellipsoidal azimuth, then the WGS84 ellipsoid azimuth.

* If you are using a laser rangefinder, the magnetic azimuth is displayed.

If a south azimuth display is required, set the South azimuth field to Yes. All azimuths still increase
clockwise. The following diagram shows the effect of setting the South azimuth fields to No or Yes.

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

Grid Coordinates

Use the Grid coords field to set the grid coordinates to increase in one of the following sets of directions:

* north and east
» south and west
* north and west
» south and east

The following diagram shows the effect of each setting.
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Magnetic Declination

Set the magnetic declination for the local area if magnetic bearings are being used in the Trimble Survey
Controller software. You can use magnetic bearings if you choose the Cogo / Compute point using the
Brng-dist from a point method.

The magnetic declination defines the relationship between magnetic north and grid north for the job. Enter a
negative value if magnetic north is west of grid north. Enter a positive value if magnetic north is east of grid
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 values if available.

Note - If grid north in the job has been rotated away from true north due to the coordinate system definition
(possibly via a GPS calibration) then this must be allowed for in the magnetic declination specified.

Neighborhood adjustment
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You can apply a Neighborhood adjustment to all conventional foresight observations made from a Station
setup plus or Resection, and to all GPS observations made in a job that has a valid GPS site calibration. To
apply Neighborhood adjustment, select the check box in Properties of current job / Cogo settings.

Neighborhood adjustment uses the residuals from Station setup plus, Resection or GPS site calibration to
calculate delta grid values to apply to subsequent observations made during the survey. Each observation i
adjusted according to its distance from each of the backsight points (for a conventional survey) or calibratior
points (for a GPS survey). The following formula is used to calculate the weight to give the residuals of each
backsight or calibration point:

p = 1/D "where:

p is the weight of the backsight or calibration point
D is the distance to the backsight or calibration point
n is the weight exponent

A weighted average is then computed and the resulting delta values are applied to each new observation to
an adjusted grid position.

Note - A high value for the weight exponent results in low impact (weight) of distant backsight or calibration
points.

For Neighborhood adjustment to be applied, the station setup or calibration must have at least 3 known poir
with 2D grid residuals. That is, if you perform a:

« Station setup plus, you must have HA VA SD observations to at least 2 backsight points, each with
known 2D coordinates.

* Resection, you must have HA VA SD observations to at least 3 backsight points, each with known 21
coordinates.

» Calibration, you must have GPS observations to at least 3 control points, each with known 2D
coordinates.

Notes

* Neighborhood adjustment will use a GPS site calibration only if it has been observed in the current
Trimble Survey Controller job. This is because a GPS calibration that is part of the coordinate systen
in an uploaded job does not include the GPS calibration residuals.

* For Station setup plus, the known station coordinate is included in the neighborhood adjustment
calculation. In the calculation, the station coordinate is given grid residuals of zero.

* Neighborhood adjustment is a 2D-only adjustment. Any vertical residuals from station setup or
calibration are not used in the neighborhood adjustment calculations.

* Neighborhood adjustment using GPS site calibration residuals is applied to all WGS84 points in the
job, not just GPS observations.

Warning - Make sure that the backsight or calibration points are around the perimeter of the site. Do not
survey outside the area enclosed by the backsight or calibration points (and for Station setup plus, the static
point). The neighborhood adjustment is not valid beyond this perimeter.
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Road cross section interpolation method
Two methods of interpolating between cross sections are supported:

* interpolation by elevation
* interpolation by cross slope

See Roading template - Example alignment for a description of the two methods.
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Survey - General

Survey Menu

Use this menu to measure and stake out points using the Survey Styles defined in the Trimble Survey
Controller software.

For more information, see:
Integrated Surveys
Conventional Surveys
FastStatic Surveys

PPK Surveys

RTK Surveys

RTK and Infill Surveys

Getting Started

All surveys in Trimble Survey Controller are controlled by a Survey Style. Survey Styles define the
parameters for configuring and communicating with your instruments, and for measuring and storing points.
This whole set of information is stored as a template and used each time you start a survey.

Configure the style only if the defaults do not suit your needs. To change the configuration of the Trimble
Survey Controller software for different types of survey, select Configuration / Survey Styles from the main
menu.

After this, whenever you want to use a particular survey style, you can select it from the Survey menu.

Note - If there is only one survey style, it is automatically selected when you choose Survey from the main
menu. Otherwise, select a style from the list that appears.

For details on how to set up these two types of surveys, see Conventional Surveys, or Real-Time Kinematic
Surveys.

For details on how to set up an Integrated survey, see Integrated_Surveys.

For more information on other types of GPS surveys, see GPS Surveys.
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Getting Connected

The Trimble Survey Controller software can automatically connect to Trimble GPS and conventional
instruments.

To auto-connect to a Trimble instrument, the software cycles through a set of connection protocols for each
type of instrument. It can take up to 15 seconds to complete the cycle, which means it can take up to 15
seconds to automatically connect to a Trimble instrument, depending on where the software is in the
auto-connect cycle when the instrument is connected.

There are three main groups of Trimble instruments that can be automatically connected: Trimble GPS
receivers, Trimble VX/S Series total stations, Trimble 5600/3600 total stations.

If you connect to only one of these types of instrument, you can speed up the automatic connection time by
clearing the check box for the instrument type(s) you do not connect to.

To set the auto-connect options, tap the auto-connect icon in the status bar before you connect to an
instrument.

When the software is trying to automatically connect to an instrument, the auto-connect icon flashes. There
a different icon for each type of instrument. For example, if you select only Trimble GPS receivers, then only
the Trimble GPS receiver icon flashes.

If the auto-connect icon displays all three icons, and is not flashing, then auto-connect has been disabled fol
all three groups of instruments.

You do not have to wait for auto-connect to connect to your instrument. To force a connection, select the
survey style and start the survey at any time.

To connect to a non-Trimble instrument, you must force a connection by starting the surveying.

Tip - When using non-Trimble instruments, disable auto-connect. Some commands used by auto-connect
can interfer with the communication of non-Trimble instruments.

PIN lock security for Trimble VX Spatial Station and Trimble S8 Total Station

To enter a PIN that locks and unlocks the Trimble VX Spatial Station and Trimble S8 Total Station, use the
Face 2 display.

When the instrument is locked, the controller cannot communicate with it, and the Trimble Survey Controller
software will display the following message:

Instrument locked
The instrument is locked. Enter the PIN using the instrument Face 2 display. Once the PIN is
accepted, tap OK below.

If the instrument is locked, and you forget your password, contact your local Trimble dealer for information
on how to unlock the instrument.
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Note - The PIN lock security support is available only when using instrument firmware version R10.0.58 or
later.

Integrated Surveying

The Trimble Survey Controller software can switch between a GPS survey and a conventional survey, withi
the same job.

In an integrated survey, the controller is connected to both devices at the same time. This makes switching
between instruments very quick.

For more information, see:

Integrated Surveys

GPS Surveys

Note - If there is only one survey style, it is automatically selected when you choose Survey from the main
menu. Otherwise, select a style from the list that appears.

The Trimble Survey Controller software provides Survey Styles for the following GPS survey types:
FastStatic

Postprocessed Kinematic

Real-Time Kinematic

Real-Time Kinematic and Infill

To use one of the following survey types, you must create your own survey style.
Real-Time Kinematic and Data Logging

Real-Time Differential Survey

Real-Time Differential and Data Logging

For information on how to configure settings for GPS surveys, see the following topics:
Start Base Receiver

Measure Points

Measure Codes

"_:\
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Continuous Topo Points
Swap Base Receiver
Stakeout

Initialization

Configuring the Survey Style for a Site Calibration

Conventional Surveys

Note - If there is only one survey style, it is automatically selected when you choose Survey from the main
menu. Otherwise, select a style from the list that apears.

The Trimble Survey Controller software provides a default style for use with a conventional instrument.
Configure this type of survey when you create or edit a survey style, then follow these steps to carry out a
conventional survey.

1. Configure your survey style
2. Prepare for a robotic survey
3. Perform a station setup
4. Begin the survey
5. End the survey

Configure your survey style

Trimble Survey Controller automatically connects to Trimble VX/S Series, 5600, and 3600 instruments.
Configure the style only if the defaults do not suit your needs.

To configure a survey style:
1. From the main menu, select Configuration / Survey styles / <Style name>.
2. Select each of the options in turn, and set them to suit your equipment and survey preferences.
3. Once you configure all the settings, tap Store to save them, and then tap Esc to return to the main
menu.
For more information, see:
Instrument
Laser rangefinder

Duplicate point tolerance

Traverse options
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Prepare for a robotic survey

To prepare a Trimble VX/S Series or 5600 instrument for a robotic survey, the instrument must be turned on
leveled, with the correct radio settings, and if required, a search window defined.

If the instrument is level, has the correct radio settings, and you are using the autocentered search window,
press the trigger button to turn on the instrument for a robotic survey.

To configure the Radio channel and Network ID on a Trimble VX/S Series instrument without using the
Trimble Survey Controller software, select [Radio settings] on the instrument through the Face 2 menu
display.

For more information, refer to the documentation for your instrument.

Note - Trimble Survey Controller cannot communicate with the Trimble VX/S Series instrument when the
onboard programs are in use. Once you finish using the instrument's onboard programs, select [Exit] from tt
[Setup] menu to return to the [Waiting for connection] menu.

The following section describes how to level the instrument, configure the radio settings, and set the search
window on the instrument through the Trimble CU controller.

Preparing the Trimble VX/S Series instrument for a Robotic survey

1. With the Trimble CU attached to the Trimble VX/S Series instrument, press the trigger button to turn
on the instrument and controller.

2. Start the Trimble Survey Controller software, level the instrument and then tap Accept in the leveling
screen.
Tap Esc to exit the Corrections screen and the Trimble Survey Controller Basic screen if they appea

3. From the Trimble Survey Controller main menu, select Instrument / Radio settings.

4. Set the Radio channel and Network ID and then tap Accept.

5. Do one of the following:

* To set a search window:

a.From the main menu, select Survey / Start Robotic.

b. Select Define now and tap OK.

c. Aim the instrument to the Top left corner of the search window and tap OK.

d. Aim the instrument to the Bottom right corner of the search window and tap OK.
e.Tap OK to suspend the controller ready for robotic operation.

* If you plan to use an Autocentered search window, press the power key on the Trimble CU to suspel
the controller.
You do not need to define the search window now.

6. Remove the controller from the instrument and attach it to the robotic holder.
7. Press the power key on the Trimble CU. The Trimble Survey Controller software auto-connects to
the instrument radio and displays the leveling screen. If required, level the instrument and tap Accep

You are now ready to perform a station setup.
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Preparing the Trimble 5600 instrument for a Robotic survey

1. With the Trimble CU attached to the Trimble 5600 instrument, press the trigger button to turn on the
instrument and controller.

2. Start the Trimble Survey Controller software, level the instrument and then tap Accept in the leveling
screen.
Tap Esc to exit the Corrections screen and the Trimble Survey Controller Basic screen if they appea

3. From the Trimble Survey Controller main menu, select Instrument / Radio settings.

4. Set the Radio channel, Station address and Remote address and then tap Accept.

5. Do one of the following:

* To set a search window:

a.From the main menu, select Survey / Start Robotic.

b. Aim the instrument to the Top left corner of the search window and tap OK.

c. Aim the instrument to the Bottom right corner of the search window and tap OK.
d. Tap OK to suspend the controller ready for robotic operation.

* If you plan to use an Autocentered search window, press the power key on the Trimble CU to suspei
the controller.
You do not need to define the search window now.

6. Remove the controller from the instrument and then attach the controller to the robotic holder:
a.Connect the Trimble CU to Port A on the remote radio using the Trimble CU holder or a 0.4
m, 4-pin Hirose cable.
b. Turn on the active target or connect it to Port B on the remote radio.
7. Press the power key on the Trimble CU. The Trimble Survey Controller software auto-connects to
the instrument radio and displays the leveling screen. If required, level the instrument and then tap
Accept.

You are now ready to perform a station setup.

Note - The 5600 is re-initialized to compensate for the earlier removal of the controller.

When the instrument is suspended ready for robotic operation, it switches off to conserve power. The intern
radio remains switched on so that the rover radio can communicate with the instrument when you start the

rover survey.

Note - The internal radio settings are set when the Trimble Survey Controller software connects to the
instrument. The remote radio settings are set later when you start the rover survey.

For more information, see Radio settings.
Perform a station setup

To get the most out of the Station setup routine, tap Options to configure Station setup to match the way tha
you prefer to work.
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You can configure the default point names, default heights, default instrument coordinates, and the default
azimuth. Default instrument coordinates and default azimuth are used only if the instrument point is not
already coordinated, and an azimuth to the backsight cannot be computed.

The Default point names option determines the default values for the instrument and the backsight point nar
fields each time you perform a station setup:

* If you always use the same names for your instrument and backsight points, select Last used. Use tt
method if you always use the default instrument coordinates, or if you repeatedly set up on the same
known point.

* If you are performing a traverse type survey, select Traversing. When you start a new station setup,
by default, the instrument uses the first foresight point observed from the last station setup for the
Instrument point name, and the instrument point name used in the last station setup for the Backsigr
point name.

* If you want to key in or select the instrument and backsight point names each time you perform a
station setup, select All null.

Note - These are only default values. You should select the option that matches your normal workflow. You
can override the default values for any particular station setup.

Note - Do not confuse the Last used option with the Use last survey menu option.
The Last used option applies to a new station setup. The last values are used even across different jobs.
The Use last menu option reinstates the last station setup. No new station setup is performed.

The Default heights option determines the default values for the instrument and the backsight point height
fields each time you perform a station setup.

* If you always use the same heights for your instrument and backsight points, select Last used. This
option is available only if you set the Default point names option to Last used.

* If you are using the Trimble traverse kit (so that the last measured foresight and instrument heights
can be used as the new instrument and backsight heights), select Move forward. This option is
available only if you set the Default point names option to Traversing.

* If you want to key in a new instrument and backsight height for each station setup, select All null.

If the instrument point does not exist, the default instrument coordinates are used. This is particularly useful
you work in a local coordinate system, and always set up your instrument on coordinate (0,0,0) or (1000N,
2000E, 100El), for example. If you leave the Default instrument coordinates set to null, you can key in
coordinates for instrument points that do not exist when you perform a station setup.

If an azimuth cannot be computed between the instrument and backsight points, the Default azimuth is usec

Note - If you always set up your instrument on a known point, and use a known azimuth, then leave the
Default instrument coordinates and Default azimuth fields set to null. This ensures that you do not
accidentally use default values if you incorrectly enter the name of the instrument and/or the backsight point
names.

The Trimble Survey Controller software normally expects you to measure a backsight point to orient your
survey. If your survey practice does not require you to measure to the backsight, clear the Measure backsig
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checkbox on the second page of options. The software automatically creates a virtual backsight,
Backsightxxxx (where xxxx is a unique suffix, for example, Backsight0001), using the current instrument
orientation as the azimuth.

Tip - If the instrument is correctly set up and oriented, you are satisfied that the last station setup is still valic
and you wish to continue observing points from this station, select Survey / Use last to use the last complete
station setup.

Note - Before you can use the Turn to or Joystick functions to turn a servo or robotic instrument, you must
have a current station setup.

To perform a station setup:
1. From the main menu, select Survey / Station setup , Station setup plus , Resection , or Refline.
Note - If you have only one style, it is automatically selected.
Set the corrections associated with the instrument.

If the Corrections form does not appear, set the corrections by selecting Options from the Station
setup screen. To have the Corrections form display on startup, select the Show corrections on startu
option.

For some instruments, the Trimble Survey Controller software automatically checks to see if various
corrections (PPM, prism constant, and curvature and refraction) are being applied correctly. When
you select Station 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. When using the 5600 3600 instrument style, all corrections are
applied in Trimble Survey Controller.

Note - When using a non-Trimble instrument, you must select the correct survey style before you
connect the controller to the instrument. Otherwise, the instrument and controller may fail to connect

2. Enter the instrument point name and the instrument height.

When measuring to the bottom notch on a Trimble VX/S Series instrument, tap the advanced pop-ur
arrow (ﬁl) and then select Bottom notch. Enter the height measured to the top ridge of the bottom
notch on the instrument.

Trimble Survey Controller corrects this measured slope value to true vertical and adds the offset 0.1!
m (0.518 sft) to calculate true vertical to the trunnion axis.

Note - If you select Bottom notch, the minimum slope distance (Hm) that you can enter is 0.300
meters. This is approximately the minimum slope distance that can be physically measured. If this
minimum is too low, you must measure to the top mark.

For details, see the following figure and table.
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0.158m|Offset from bottom notch to trunnion axis.

Hm Measured slope distance.

Hc Hm corrected from slope to true vertical.

HI Hc + 0.158m. True vertical instrument height.

Note - For a 2D or planimetric survey, leave the Instrument height field set to null (?). No elevations
will be calculated. Unless you are using a Scale only projection, you must define a project height in
the coordinate system definition. The Trimble Survey Controller software needs this information to
reduce measured ground distances to ellipsoid distances, and to compute 2D coordinates.

3. Enter the backsight point name.

Tip - If the point is available from a linked file, select the linked file for the job and enter the point
name in the Instrument point name or Backsight point name field. The point is automatically copied t
the job.

4. 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
¢ Averaged observations - measure horizontal and vertical angles, and slope distance for a
predefined number of observations
5. If necessary, enter the target height for the backsight.

When measuring to the bottom notch on a Trimble prism base, tap the advanced pop-upzahow (
and then select Bottom notch.

6. Sight the center of the backsight target and tap Measure.

Select the View before storage check box to view observations before they are stored.
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7.1f you are performing a resection or station setup plus , you can add more backsight
points/observations to the station setup.
8. If the residuals for the station setup are acceptable, tap Close and then tap Store.

Station Setup is complete.
Begin the survey
To do this:
1. From the main menu, select either Survey / Measure points or Survey / Stakeout.
If you chose Measure points:

a.Enter a point name and code.
b. Choose one of the methods of observation.
c. Enter a target height, if required.

When measuring to the bottom notch on a Trimble prism base, tap the advanced pop-upzahow (
and then select Bottom notch.

d. Tap Measure to observe the point.

e. Tap Store to save the observation to the database.

f. Tap Check to measure check shots to any known points.
g. Move to the next point and measure it.

If you chose Stakeout:

a.Tap Add to add the points you want to stake out to the stakeout list.

b. Select the point to stake out now, and use the graphics and text to stake out the point.

c. When the instrument is within the angular tolerance (as indicated by two hollow/outline arrows), tap
Measure.

d. Tap Accept to view the stakeout deltas.

e.Tap Store to save the point.

f. Continue until all points have been staked out.

g. To make a servo instrument turn to the point, tap Turn. If Servo auto turn is set to HA and VA or HA
only, the instrument automatically turns, if it can compute the angle to the point.

h. To review stored points, select Review current job from the Files menu.

End the survey

To do this:
1. From the main menu, select Survey / End survey.
2.Tap Yes to confirm.

3. Turn off the controller.

Warning - The current station setup is lost when you select End Survey.
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If a survey is running, end it before editing the current survey style or changing survey styles. You must alsc
end the survey before accessing job functions such as copying. For more information, see Job.

For more information, see:
Station Setup - Single backsights
Station Setup Plus
Resection

Refline

Target

Prism constant

Measure Points

Measure Codes

Remote Object

Scanning

Surface Scan

Tunnels

Measure a point in two faces
Measure Rounds

Station and offset

Stakeout

End Survey

Measure Points

The process of recording GPS or conventional instrument data is known as measuring. To measure points,
one of the following:

» From the Favorites menu, select Measure points.
* From the Survey menu, select Measure points or Measure topo.
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» From the Map, select Measure (only available when nothing in the map is selected).
The types of points that you can measure depend on your survey style and the survey method used.
Conventional Surveys
In conventional surveys, you can measure the following types of points:

» Measure topo
« Check points

If you are measuring points with codes, you can use Measure topo, but you may find Measure codes more
useful. Measure codes uses a 9-button pallet that makes measuring codes easier and faster.

To measure a line of points at a fixed interval, select Continuous topo from the Survey menu.
If a point is inaccessible, you can also measure horizontal angle and distance offsets to the point.

To measure a point that cannot be observed directly with a pole in a plumb position use the Dual prism
measurement method.

To calculate a center point of a circular object such as a water tank or silo, use the Circular object option.
To measure multiple sets of observations, select Measure rounds from the Survey menu.

To calculate the height of a remote object if the instrument does not support DR mode, or you cannot meast
a distance, use the Remote Object method.

To automatically store measurements along a remote surface that you have defined, use either the Scannin
the Surface Scan method.

You can also Measure a point on two faces.
Tip - In Point name fields there is a Find 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 nex

available point name after 1000:

1.In the Point name field, tap Find. 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
the Point name field.

GPS Surveys
In GPS surveys, you can measure the following types of points:

In real-time GPS surveys, you can measure the following types of points:
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« Topo point

« Observed control point
« Calibration point

« Rapid point

To measure a line of points at a fixed interval, select Continuous topo from the Survey menu.
In postprocessed surveys, you can measure the following types of points:

» Topo point
« Observed control point
 FastStatic points

To measure a line of points at a fixed interval, select Continuous topo from the Survey menu.

Measure Codes

To measure and code Conventional or GPS observations in one step, select the feature code you want to
measure and store from a coding form containing nine buttons that you can define. You can define multiple
groups or pages of codes, each consisting of up to nine codes.

In the Measure codes form, if you activate the Code button, it affects the behavior of the nine configurable
code buttons. When you then tap one of the configurable code buttons, the code on that button is added to 1
code field at the bottom of the Measure codes form. Typically, you can use the Code button to combine cod
from multiple code buttons where features combine, either from the current group, or a combination of
groups. You can also use it to enter a new code.

If a code has attributes, the attribute values appear at the bottom of the Measure codes form. You cannot
directly edit these attribute values in the form. To change the attribute values, do one of the following:

» Tap Attrib in the Measure codes form.
» Tap Attrib in the Measure topo/Measure points form.
« If Prompt for attributes is enabled, enter the attributes when prompted.
¢ If you pre-entered attributes using the Attrib softkey, you are not prompted for attributes.

For more information, see Using Feature Codes with Predefined Attributes.
To add a feature code group and assign codes to the buttons:

1. Select Survey / Measure codes and then tap Add group.
2. Enter a Group name and then tap OK.
3.To add a code to a button:
¢ Tap and hold on the button. When the tooltip message appears, remove the stylus from the
screen. In the dialog that appears, enter the code, or select a code from the feature code
library.
+ Navigate to the button using the arrow keys, and then press the Space key, which emulates t
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'tap and hold' action.
In the dialog that appears, enter the code, or select a code from the feature code library. Tap OK. Th
code you entered now appears on the button.

If required, you can also enter additional descriptions.

4.To add another code, or remove a code from a button, repeat Step 3.
5. To add more groups of feature code buttons, tap Add group.

To navigate to a particular group, select it from the drop down list in the top left of the form.
Alternatively, use A - Z to quickly switch to group pages 1 - 26. This method is not available if the
Code button in enabled.

To measure and code observations using Measure codes:

1. Select Survey / Measure codes.
2.To initiate a measurement, activate the button using one of the following methods:
¢ Tap the button.
¢ Press the numeric key on the controller keyboard corresponding to the button. Keys 7, 8, 9,
activate the top row of buttons, keys 4, 5, 6 activate the middle row of buttons, keys 1, 2, 3
activate the bottom row of buttons.
¢ Use the arrows keys on the controller to navigate to the button and then press Enter.

If the code has attributes, the attribute values appear at the bottom of the Measure codes fori

3. To automatically start the measurement when the button is selected, tap Options and then select the
Auto measure check box.

Note - When the method is set to Distance offset, Angles only, and H Angle only, Automeasure is
temporarily paused.

4.To configure the position of the highlight for the next code, tap Options and then configure the
Direction of the Template pickup.
5. The code field is set to the code on the button and the measurement is initiated. The measurement i
automatically stored depending on the setting in Options:
¢ In a GPS survey, set the Topo point options to Auto store point.
¢ In a Conventional survey, clear the View before storage check box in the Measure point
options form.

If descriptions were defined on the Measure codes button, the descriptions are also set to the
descriptions on the button.

6. Once you store the measurement, the Measure codes form appears, ready for the next measuremer

Tap [Enter] to measure a point with the same code again, or use one of the methods described in st¢
2 above to measure with a different code.
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The Measure topo/Measure points form, where the measurement was initiated, remains open in the
background. If you need to change the point name or measurement method, tap Switch to to switch to this
form, change the fields as required and then tap Switch to again to return to the Measure codes form.

Using Template pickup

Use the Template pickup feature to automatically move the highlight from the current button to the next
button after storing a measurement. Template pickup is particularly useful when coding observations in a
regular pattern, for example, across a road template.

To configure template pickup, tap Options and then configure:

» The template pickup Direction:
¢ Left to right
+ Right to left
¢ Zig zag
* The Number of template elements:
¢ The Number of template elements configured should match the number of elements across t
template, and the number of buttons configured in Measure codes.

To skip a code, tap a different button, or use the arrow keys to select an alternative code button.
Notes

* The first time that you use Measure codes, the measurement may not begin automatically if you hav
not defined the point name and target height. If this occurs, complete these fields and then tap
Measure to begin the measurement.

» To change target or antenna heights, tap the target icon in the status bar.

» During a measurement, you can change the point name, and the target or antenna height and code.
However, you can do this only if you start editing before the observation is stored. Alternatively, tap
Esc as soon as the measurement begins, make the required changes, then tap Measure to restart tr
measurement.

» To change the EDM or measurement method, tap Esc during the measurement, make the required
changes, then tap Measure to restart the measurement.

» To change the point name or measurement method before you start a measurement, tap Switch to t
switch to the Measure topo/Measure points form, change the fields as required and then tap Switch 1
again to return to the Measure codes form.

* To measure a point with a null code, activate a blank code button. Alternatively, tap Code, ensure th
the code field is empty and then tap Measure.

* To store a note with an observation, i%p

» To delete an entire group of codes, select the group and then tap Delete.

Stringing support

Measure codes has '+' and '-' softkeys that enable you to apply a suffix to the code on the button. This is
useful when you use the stringing method for feature coding.

You can configure the suffix to 1, 01, 001, or 0001.
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When the suffix is configured to 01, tap '+' to increase the code "Fence" to "Fence01". Tap '-' to decrease th
code by 01.

Note - The suffix is applied to the code on the button. If the suffix is 01 and you select '+' for a button that
has the code "Fence01", the code increases to "Fence0101".

Tap Find to find the next available string for the currently highlighted button.
Attributes and Base codes

You can configure the Trimble Survey Controller software to provide attributes for the complete code, or
from a portion of the code - the "base code".

Typically, base codes are used when you use the '+' and '-' softkeys to "string" feature codes. For example,
when you code a fence where all observations coded "Fence01" are joined together and all observations co
"Fence02" are joined together, and so on, and they all have the same attributes. In this example, you can
create feature code libraries that contain all the "Fence**" codes, or contain just the base code "Fence".

If you do not string codes, or if you do string codes but you include the entire code in the feature code library
then you are not using base codes. Disable Use attributes of base code (clear the check box).

If you do string codes, and the feature and attribute library includes only the base code, then enable Use
attributes of base code (select the check box).

In the Trimble Survey Controller software, you can use the extra power of Measure codes to create a button
that contains a numeric or alpha-numeric code (the base code) and then append a numeric suffix using the
or ‘-’ softkeys. For codes entered into any other code field in the Trimble Survey Controller software, you
cannot use the ‘+’ or ‘-’ softkeys to append a suffix, so when you use base codes, the software can only
attempt to determine the base code by stripping the numeric characters from the end of the codes.

The following rules help to explain the base code:

* In Measure codes:
1. When Use attributes of base code is disabled, the code displayed on a button is the base coc
¢ Enter "Fence", string the code to become "Fence01", the attributes are derived from
"FenceO1".
2.When Use attributes of base code is enabled, the code entered on a button is the base code.
¢ Enter "Fence", string the code to become "Fence01", the attributes are derived from
"Fence".
3. If you edit or change the code on a button, the base code resets, using rule 1 or rule 2 above
4.1f you change the configuration of the Use attributes of base code setting, the base code
resets, using rule 1 or rule 2 above.
5. When Measure codes ‘passes’ the code to the Measure topo, or Measure points system, the
base code from within Measure codes is retained.
* In any other code field of the Trimble Survey Controller software:
1. When Use attributes of base code is disabled, the code entered is the base code.
2.When Use attributes of base code is enabled, the base code is determined by ‘internally’
stripping any numeric characters from the end of the code.
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3. When Use attributes of base code is enabled, and you edit a code that is ‘passed’ from
Measure codes, the base code is re-derived by ‘internally’ stripping any numeric characters
from the end of the code.

Notes

* If you use attributes and numeric codes with a string suffix, you must use Measure codes to define tt
suffix and start the measurement. Measure codes understands where the code ends and the suffix
starts. If you do not use Measure codes, the entire numeric code + suffix will be treated as the code,
the suffix cannot be determined, and attributes for the base code will not be available.

* To configure Use attributes of base code, from within Measure codes, use the up arrow softkey to
select Options, and then select the check box as required.

» The Use attributes of base code setting is configured within Measure codes, but is applied throughot
the Trimble Survey Controller software.

« If you edit the code on a button when Use attributes of base code is disabled, the entire code from tf
code button is displayed in the Edit field.

« If you edit the code on a button when Use attributes of base code is enabled, the base code is
displayed in the Edit field.

¢ The code on the button is "Fence01" and the base code is "Fence". If you edit this code, the
base code "Fence" is displayed.

* You can string alphanumeric codes when Use attributes of base code is disabled. The code displaye
on the button is the base code.

* You cannot string numeric only codes when Use attributes of base code disabled.

Tip - If you use multiple codes with attributes, enter all the codes before you enter the attributes.

Sharing Measure codes groups between controllers

The groups, and the codes within each group, are stored in a Measure Codes Database file (*.mcd).

If you use a feature and attribute library, the Measure Codes Database file (*.mcd) is tied to that feature and
attribute library and has a matching name. If you use the same feature and attribute library on other
controllers, you can copy the *.mcd file to use in the other controllers. To use the feature and attribute librar
*.mcd file, you must assign the feature and attribute library to the job.

If you do not use a feature and attribute library, a [Default.mcd] file is created. The [Default.mcd] file can alst

be copied to other controllers. When the Trimble Survey Controller software does not have a feature and
attribute library assigned to a job, the [Default.mcd] file is used in Measure codes.

Roading

You can stake out, or measure your position relative to a:

e Trimble road
* road defined in a GENIO file
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And you can stake out:
* road defined in a LandXML file
For more information, see:
Key in - Roads
Key in - Templates
Stakeout - Roads
Trimble Roads
GENIO roads

LandXML roads

Tunnels

You can scan or manually measure positions relative to a tunnel.
For more information, see:

Key in - Tunnels

Survey - Tunnels

Stakeout - Overview

In a real-time GPS survey or a conventional survey, you can stake out points, lines, arcs, polylines,
alignments, roads, and DTMs.

To stake out an item:
* Define the item to be staked out.
* From the map, or from Survey / Stakeout, select the item to be staked out.
« Navigate to the point, or direct the person holding the rod to the point.
» Mark the point.
» Measure the point (optional).

You can define the item to be staked out in the Key in menu, or you can use a linked file to add the points tc
the stakeout list.

You can define the item to be staked out:
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* in the Key in menu

« with a linked CSV or job file

* from lines and arcs uploaded with the job file

» from an active map file

* from an alignment (.rxl) or road (.rxl, crd, .inp, .mos, or .xml)

To stake out a line between two points without keying the line into the job database, you can select two poir
from the map, tap and hold in the map to access the pop-up menu and then select Stake out line.

To use GPS to stake out lines, arcs, Digital Terrain Models, and roads, you must define a projection and
datum transformation.

Warning - Do not change the coordinate system or calibration after you have staked out points.
For more information, see:

Arcs

Lines

Points

Alignments (polylines)

Roads

DTMs

Stakeout - Display mode

Stakeout - Options

Using the Graphical display

Fast Fix

Tap Fast fix to quickly measure and automatically store a construction point. Alternatively, select Fast fix
from the pop-up menu in the Point name field.

Note - In a real-time GPS survey, Fast fix uses the Rapid point method. In a conventional survey, Fast fix
uses the current measurement mode.
If you need more flexibility, select Measure from the pop-up menu in the Point name field.

Typically, a construction point is used in Cogo - compute points or Key in - lines and arcs.

Construction points are stored in the Trimble Survey Controller database with autopoint names that increme
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from Temp000O. They are classified higher than as-staked points and lower than normal points. For more
information, see Database Search Rules.

To view construction points in a map or list, tap Filter and select them from the Select filter list.

Topo Point

This is a previously configured method of measuring and storing a point. Configure this type of point when
you create or edit a Survey Style.

Use the Auto point step size field to set the increment size for automatic point numbering. The default is 1, &
you can use larger step sizes and negative steps.

You can store quality control information with each point measurement. Options may include QC1,
QC1 & QC2, and QC1 & QC3, depending on the type of survey.

The Occupation time and Number of measurements together define the time that the receiver is static while
measuring a point and the criteria for both must be met before the point can be stored. When the Occupatio
time and Number of measurements criteria have been met, Store is available. Alternatively, if Auto store poi
is enabled the point is stored automatically.

During the occupation, the RTK engine in the GNSS receiver converges on a solution and it is this
converged solution that is saved in the Trimble Survey Controller job file when the point is stored.

You can configure Occupation time and Number of measurements criteria in the Survey style or und
Options.

In an RTK survey, when you select the Auto tolerance check box, the software calculates horizontal and
vertical precision tolerances that meet the GPS receiver's RTK specifications for the baseline length you are
measuring. If you want to enter your own precision tolerances, clear this check box.

Measuring a Topo Point in a GPS Survey
You can measure a topo point in every type of survey except a FastStatic survey.
To measure a topo point:

1. Do one of the following:
¢ From the main menu, select Survey / Measure points
¢ Tap Favorites and select Measure points
¢ From the Map, select Measure (only available when nothing in the map is selected).
To automatically start the measurement when you select Measure from the map, tap Options
and then select the Auto measure check box.

2. Enter values in the Point name and Code fields (the Code field entry is optional), and select Topo
point in the Type field.
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3. Enter a value in the Antenna height field and make sure that the setting in the Measured to field is se
appropriately.

4. When the antenna is vertical and stationary, tap Measure to start recording data. The static icon
appears in the status bar.

Tip - You can tap Enter to accept the measurement before the occupation time or precisions have
been satisfied.

5. When the preset occupation time and precisions have been reached, tap Store.

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.

Check Point
GPS

In a real-time 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 is
duplicate when you try to store it. Select Store as check to store the second point as a check class point. Fo
more information, see Duplicate point: Out of tolerance screen.

Conventional
In a conventional total station survey, tap Check to measure a check class point.
To measure a check point:

1.In the Point name field, enter the name of the point to check.

2.In the Method field, select a measurement method and enter the required information in the fields th:
appear.

3. In the Target height field, enter the height of the target and then tap Measure.

When measuring to the bottom notch on a Trimble prism base, tap the advanced pop-upzahlow (
and then select Bottom notch.

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 Chec
shot screen.

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 values between the original observation and the check
observation. The deltas displayed are horizontal angle, vertical distance, horizontal distance, and slo
distance.

If the station setup is different from when you originally measured the point, the deltas are in terms o
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the best coordinates from the original point to the check point. The deltas displayed are azimuth,
vertical distance, horizontal distance, and slope distance.

4. Tap Enter to store the check point. Tap Esc to abandon the measurement.

Tap Chk BS to display the Check backsight screen. This is similar 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 topo.

End Survey

To end the current survey, select End survey from the Survey.

When you end a GPS survey, the software asks you if you want to power down the receiver.

When you end a Conventional survey with Robotic instruments, the software asks you if you want to power
down the instrument. If the instrument is powered down this way, starting the survey again automatically
starts the instrument.

Warning - The current station setup is lost when you select End Survey.

When you are using an Integrated survey, you get choose to end the GPS survey, the Conventional survey,
both surveys.
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Survey - Conventional

Measuring topo points in a Conventional Survey
To measure a topographic point using the Trimble Survey Controller software and a conventional instrumen

1. From the main menu, select Survey and then perform a station setup,station setup plus,resection, or
refline.

. From the Survey menu, select Measure topo.

. Enter a value in the Point name field.

.If necessary, enter a feature code in the Code field.

.In the Method field, select a measurement method.

. Enter a value in the Target height field and then tap Measure.

O WN

When measuring to the bottom notch on a Trimble prism base, tap the advanced pop-uplahlow (
and then select Bottom notch.

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. Tap the view display button on the left of the
measurement information to change the display and then do one of the following:

* To store the point, tap Store.
« Turn the instrument to the next point and then tap Read. The last point is stored and a measurement
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 ra
observations (HA, VA, and SD).

Notes

« If you selected the Auto average option, and an observation to a duplicate point is within the specifie
duplicate point tolerances, the observation and the computed average position (using all the availabl
point positions) are automatically stored.

» To produce an averaged coordinate, Trimble Survey Controller software averages the grid coordinat
calculated from the underlying coordinates or observations. Observations that do not allow a grid
coordinate to be resolved (for example, angles only observations) are not included in the average
coordinate.

To change the settings for the current survey, tap Options. You can not change the current survey style or t
system settings.

If you are using a servo or robotic instrument to measure a known (coordinated) point, tap Turn.
Alternatively, with a servo instrument, set the Servo auto turn field in the survey style to HA & VA, or HA
only to automatically turn the instrument to the point.
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Tips
* You can tap Enter while measuring an Averaged observations to accept the measurement before the
required number of observations has been completed.
* You can tap Enter while measuring a Direct Reflex (DR) point with a defined standard deviation to
accept the measurement before the standard deviation has been satisfied.

If you are measuring topo points with feature codes, you may find Measure codes faster and easier to use tf
Measure topo.

If you are using a Leica TPS1100 instrument with Measure topo, you can initiate the measurement on the
instrument and then store the measurement in the Trimble Survey Controller software. For more information
on how to do this and on how to configure the Leica TPS1100 instrument, see Configuring a Leica TPS110(
Instrument to Record data to Trimble Survey Controller.

Measurement Methods

For more information on the different measurement methods see the following:

Angles and distance

Angles only, H.Angle only

Angle Offset, H. Angle Offset, and V. Angle Offset

Distance offset

Dual Prism

Circular Object

Remote Object

Scanning

Surface Scan

You can also Measure a point on two faces.

Use the Auto point step size field to set the increment size for automatic point numbering. The default is 1, &
you can use larger step sizes and negative steps.

Select the View before storage check box to view observations before they are stored.
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Station Setup
In a conventional survey, you must complete a station setup to orientate the instrument:
1. From the main menu, select Survey / (Selected survey style) / Station setup.
The menu that appears varies according to whether or not you have a current station setup.
Note - If you have only one style, it is automatically selected.
2. Set the corrections associated with the instrument.

If the Corrections form does not appear, tap Options from the Station setup screen to set the
corrections.
To make the Corrections form appear on startup, select the Show corrections on startup option.

3. Enter the instrument point name and the instrument height. If the point is not already in the database
you can key it in or leave it as null.

When measuring to the bottom notch on a Trimble VX/S Series instrument, tap the advanced pop-ur
arrow (M) and then select Bottom notch. Enter the height measured to the top ridge of the bottom
notch on the instrument.

Trimble Survey Controller corrects this measured slope value to true vertical and adds the offset 0.1!
m (0.518 sft) to calculate true vertical to the trunnion axis.

Note - If you select Bottom notch, the minimum slope distance (Hm) that you can enter is 0.300
meters. This is approximately the minimum slope distance that can be physically measured. If this
minimum is too low, you must measure to the top mark.

Notes

¢ If the coordinates for the instrument point are not known, perform a resection to known points
to coordinate the point.

¢ For a 2D or planimetric survey, leave the Instrument height field set to null (?). No elevations
are calculated. Unless you are using a Scale only projection, a project height must be definec
in the coordinate system definition. Trimble Survey Controller software needs this
information to reduce measured ground distances to ellipsoid distances and to compute 2D
coordinates.

4. Enter the backsight point name and the target height. If there are no coordinates for the point, you ce
key in an azimuth.

When measuring to the bottom notch on a Trimble prism base, tap the advanced pop-upzahlow (
and then select Bottom notch.

Notes
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If you do not know the azimuth, you can enter an arbitrary value and then edit the azimuth
record later, in review.

If you cannot determine the coordinates for the instrument or backsight point, you can key
them in or measure them later using GPS (provided that there is a valid GPS site calibration)
The coordinates of any points measured from that station are then computed.

When you enter the instrument point later, make sure that you choose to overwrite the
original instrument point in the Duplicate point form. The coordinates of any points measured
from that station are then computed.

You can use the Point manager to edit the coordinates of the instrument point. If you do, ther
the positions of all records that are computed from that station setup position may change.
You can use Point manager to edit the coordinateds of the backsight point. If you edit the
point record that is used as a backsight in a station setup with a computed azimuth to the
backsight, then the positions of all records that are computed from that station setup may
change.

Tip - If the point is available from a linked file, select the linked file for the job and then enter the
point name in the Instrument point name or Backsight point name field. The point is automatically
copied to the job.

5. Choose an option in the Method field. The options are:

¢
¢

<>

<>

<>

<>

<>

<>

Angles and distance - measure horizontal and vertical angles and slope distance

Averaged observations - measure horizontal and vertical angles and slope distance for a
predefined number of observations

Angles only - measure horizontal and vertical angles

H. Angle only - measure horizontal angle only

Angle offset - measure the slope distance first, the instrument can then be repointed and ther
measure the horizontal and vertical angles

H. Angle offset - measure the vertical angle and slope distance first, the instrument can then
be repointed and then measure the horizontal angle

V. Angle offset - measure the horizontal angle and slope distance first, the instrument can
then be repointed and then measure the vertical angle

Distance offset - enter the left/right, in/out or V.Dist offset from the target to the object when
a point is inaccessible and then measure horizontal and vertical angles and slope distance to
the offset object

When using an offset method, tap Options, and set the Offset directions perspective.

6. Sight the center of the backsight target and then tap Measure.
7.1f the residuals for the station setup are acceptable, tap Store.

Tip - To change the display, tap the view display button on the left of the measurement information.

Note - The residuals are the differences between the known position and the observed position of th
backsight point.

Station setup is complete.

Tip - To get the most out of the Station setup routine, tap Options to configure Station setup to match the we
that you prefer to work. For more information, see Perform a station setup.
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Note - If you want to measure more than one backsight point, use Station setup plus.
Loading station data to a Trimble 5600 and ATS instrument

When you complete a station setup, Station setup plus, Resection, or Refline station setup with a Trimble
5600 or ATS instrument, the Trimble Survey Controller software loads the station information into the
instrument.

Notes

» The instrument does not accept a null instrument height. If the instrument height is set to null in the
Trimble Survey Controller software, then the software writes O to label V,50 and clears bit 1 in label
PV,52.

* The instrument does not accept a null H.Dist. If the Trimble Survey Controller software cannot
compute an H.Dist between the instrument and the backsight point (that is, Keyed in azimuth, Angle:
only, or H.Angle only backsight observation) then the software writes 0 to label PV,51.

For more information, see:

« Conventional surveys

« Station setup plus

* Resection

 Traverse

« Advanced Geodetics support

Station setup plus

In a conventional survey, use Station setup plus to perform a station setup on a known point by making
observations to one or more backsight points.

Warning - If the station setup point is a traverse station that you plan to adjust, do not measure more than
one backsight point. Clear the Backsight check box for any additional points so that they are measured as
foresights.

For more details, see:
* Performing a Station setup plus
« Station setup - Residuals screen
 Skipping observations
 Point - Residuals screen
* Point details screen
« Station setup results screen
Performing a Station setup plus

To perform a Station setup plus:
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1. From the main menu, select Survey / Station setup plus.
2. Set the corrections associated with the instrument.

If the Corrections form does not appear, tap Options and then select the Show corrections on startur
check box.

3. Enter the instrument point name. If the point is not already in the database, key it in or leave it as nul

If the coordinates for the instrument point are not known, perform a Resection to known points. This
will provide the coordinates.

4.1f applicable, enter the instrument height and then tap Accept.

When measuring to the bottom notch on a Trimble VX/S Series instrument, tap the advanced pop-ug
arrow (ﬁl) and then select Bottom notch. Enter the height measured to the top ridge of the bottom
notch on the instrument.

Trimble Survey Controller corrects this measured slope value to true vertical and adds the offset 0.1!
m (0.518 sft) to calculate true vertical to the trunnion axis.

Note - If you select Bottom notch, the minimum slope distance (Hm) that you can enter is 0.300
meters. This is approximately the minimum slope distance that can be physically measured. If this
minimum is too low, you must measure to the top mark.

- For a 2D or planimetric survey, leave the Instrument height field set to null (?). No elevations is
calculated.
- Once the station setup is started, you cannot enter a different instrument height.

Warning - Before you continue, tap Options and make sure that the Face order setting is correct.
You cannot change this setting after you start measuring points.

5. Enter the first backsight point name and the target height, if applicable. If there are no coordinates fo
the point, you can key in an azimuth.

When measuring to the bottom notch on a Trimble prism base, tap the advanced pop-upzahow (
and then select Bottom notch.

If the point is available from a linked file, select the linked file for the job and then enter the point
name in the Instrument point name or Backsight point name field. The point is automatically copied t
the job.

Note - To include foresight points during Station setup plus, clear the Backsight check box. Foresigh
points do not contribute to the station setup result.

6. Choose an option in the Method field.
7. Sight the target and then tap Measure.

The Station setup residuals screen appears.
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See the following sections for more information on what do next.
Skipping observations

When using Automate rounds you can configure the software to automatically skip obstructed foresight
targets.

If the instrument cannot measure the point and Skip obstructed foresights is enabled, it skips that point and
moves onto the next point in the rounds list.

If the instrument cannot measure the point and Skip obstructed foresights is disabled, a message appears a
60 seconds to indicate that the prism is obstructed.

The Trimble Survey Controller software continues to try to measure to the target until instructed to skip the
point. To do this, tap Ok for the obstructed prism message, tap Pause and then tap Skip.

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?

Tap Yes to observe the points that were skipped during that round. The observations can be skipped again
required. Tap No to end the round.

If a point is skipped in one round, all subsequent rounds continue to prompt for observations to that point.

When one observation from a pair of face 1 and face 2 observations has been skipped, the unused observa
is automatically deleted by the Trimble Survey Controller software. Deleted observations are stored in the
Trimble Survey Controller database and can be undeleted. Undeleted observations can be processed in the
office software, but are not automatically used to recompute Mean Turned Angle (MTA) records in the
Trimble Survey Controller software.

Backsight observations cannot be skipped using the Skip obstructed foresights option.
Station setup - Residuals screen
The Station setup residuals screen lists the residuals for each point observed in the station setup.
Use the Station setup residuals screen to do the following:
» To observe more points, tap + Point.
» To view the Station setup results, tap Results.
* To store the station setup, tap Results and then tap Store.
» To view/edit the details of a point, highlight the point and then tap Details.

» To view/edit the residuals of each individual observation to a point, tap the point in the list once.
* To start measuring rounds of observations to the points, tap End face.
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* To highlight an item in a list, tap and hold the item for at least half a second.

* To sort a column in ascending or descending order, tap the column header. Tap the Point column
header to sort the point in ascending or descending observed order.

» To change the residual display view, select an option from the drop-down list in the Residuals screer

» To navigate to a point, tap + Point and then tap Navigate.

Notes

* A residual is the difference between the known position and the observed position of the backsight
point(s).

« A foresight point that does not yet exist in the database has null residuals in the Residuals form.

* You cannot add the same point to a station setup more than once. To take further measurements to
points already measured, select End Face. For more information, see Measuring Rounds in Station
setup plus or Resection.

Point - Residuals screen
The Point residuals screen lists the residuals for each observation to a point in the station setup.
Use the Point residuals screen to do the following:

» To disable an observation, highlight it and then tap Use.

» To view the details of an observation, highlight it and then tap Details.

* To return to the Station setup residuals screen, tap Back.

Note - If you have measured face 1 and face 2 observations to a point, turning off the observation for one
face will also turn off the observation for the other face.

Warning - If you turn off some (but not all) of the observations to a backsight point, the solution for the
resection will be biased. There will be a different number of observations to each backsight point.

Point details screen
Use the Point details screen to:

* view the mean observation for a point in the station setup
 change the target height and/or prism constant for all observations to a point

Station setup results screen
The Station setup results screen shows information about the station setup solution.
Use the Station setup results screen to:

* return to the Station Setup Residuals screen (tap Esc)
* store the station setup (tap Store)

Note - During a Station setup plus, nothing is stored in the job until you tap Store in the Results screen.
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Station setup is complete.
For more information, see:

« Measuring Rounds in Station setup plus or Resection
« Advanced Geodetics support

« Conventional surveys

* Resection

 Traverse

Measuring Rounds in Station setup plus or Resection

This topic describes how to measure multiple sets (rounds) of observations during a Station setup plus or
Resection.

A round can consist of either:

« a set of single face 1 observations
» a set of matched face 1 and face 2 observations

Using Station setup plus or Resection, measure the points that you want to include in the rounds. When the
rounds list has been built, tap End Face.

Trimble Survey Controller software:

« Directs you to change face when required. With servo-driven instruments, this happens
automatically.

» Defaults to the correct point details for each observed point.

« Displays the results. This allows you to delete bad data.

For more details, see:

* Building a rounds list

» Measuring rounds of observations
 Skipping observations

» Residuals screen

» Point - Residuals screen

» Point details screen

* Automated rounds

Building a rounds list

The rounds list contains the points used in the rounds observations. As each point is added to a Station sett
plus or Resection, Trimble Survey Controller software automatically builds this list. For more information, se
Station setup plus or Resection.
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When the rounds list is complete, tap End face . Trimble Survey Controller software prompts you for the nex
point to be measured in the rounds of observations.

Notes

* You can not edit the rounds list. Before you tap End face, be sure to observe all points to include in
the rounds observations.

» The top of the Measure rounds screen shows which face the instrument is on, the number of the
current round, and the total number of rounds to be measured (shown in brackets). For example, Fa
1 (1/3) shows that the instrument is on face 1 of the first round of three.

Measuring rounds of observations

Once the rounds list has been built, tap End face. Trimble Survey Controller software enters the default poir
name and target information for the next point in the rounds. To measure a point, tap Measure. Repeat this
until all observations in the round are completed.

When all observations are complete, Trimble Survey Controller software shows the Residuals screen.
Notes

* When using servo or robotic instruments, check that the instrument has sighted the target accurately
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.

* If you are using a servo or robotic instrument to measure a known (coordinated) point, tap Turn.
Alternatively, with a servo instrument, set the Servo auto turn field in the survey style to HA & VA, or
HA only to automatically turn the instrument to the point.

* If you tap Esc in the Measure screen, the current round is discarded.

Skipping observations

When using Automate rounds you can configure the software to automatically skip obstructed foresight
targets.

If the instrument cannot measure the point and Skip obstructed foresights is enabled, it skips that point and
moves onto the next point in the rounds list.

If the instrument cannot measure the point and Skip obstructed foresights is disabled, a message appears a
60 seconds to indicate that the prism is obstructed.

The Trimble Survey Controller software continues to try to measure to the target until instructed to skip the
point. To do this, tap Ok for the obstructed prism message, tap Pause and then tap Skip.

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 Yes to observe the points that were skipped during that round. The observations can be skipped again
required. Tap No to end the round.

If a point is skipped in one round, all subsequent rounds continue to prompt for observations to that point.
When one observation from a pair of face 1 and face 2 observations has been skipped, the unused observa
is automatically deleted by the Trimble Survey Controller software. Deleted observations are stored in the
Trimble Survey Controller database and can be undeleted. Undeleted observations can be processed in the
office software, but are not automatically used to recompute Mean Turned Angle (MTA) records in the
Trimble Survey Controller software.

Backsight observations cannot be skipped using the Skip obstructed foresights option.

Residuals screen

At the end of each round, the Residuals screen appears. For more information, see Station setup plus or
Resection.

After you measure rounds, Std Dev becomes available in the Residuals screen. To view the standard
deviations of the observations for each point, tap Std Dev.

Notes
» To change the residual display view, use the drop-down list in the Residuals screen.
* During a station setup plus or resection, nothing is stored to the job until you tap Close and Store to
complete the station setup.

Point - Residuals screen

The Point - Residuals screen shows the residuals for the individual observations to a particular point. For
more information, see Station setup plus or Resection.

Note - If you have measured both face 1 and face 2 observations to a point, when you turn off a face 1
observation, you also turn off the corresponding face 2 observation. Similarly, when you turn off a face 2
observation, you also turn off the corresponding face 1 observation.

Point details screen

The Point details screen shows the point name, code, backsight status, target height, prism constant, mean
observation, and standard errors for the observed point. For more information, see Station setup plus or
Resection.

Automated rounds

The Automate rounds option is available for Trimble VX/S Series and 5600 instruments. When you select
Automate rounds, the instrument automatically completes all rounds after the rounds list has been built.
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If you tap + Round after the instrument has completed the required number of rounds, the instrument
performs one more round of observations. If you want the instrument to perform more than one extra round,
enter the total number of required rounds before you tap + Round.

For example, to measure three rounds automatically, and then measure another three rounds:

1. Enter 3 in the Number of rounds field.
2.0nce the instrument has measured 3 rounds, enter 6 in the Number of rounds field.
3. Tap + Round. The instrument measures the second group of 3 rounds.

Note - Targets observed without Autolock are automatically paused.

Station Elevation

In a conventional survey, use the station elevation function to determine the elevation of the instrument poin
by making observations to points with known elevations.

Note - Use only points that can be viewed as grid coordinates. (The station elevation calculation is a grid
calculation.)

A station elevation needs at least one of the following:

» one angles and distance observation to a known point, or
* two angles only observations to different points

To perform a station elevation:

1. From the main menu, select Survey and then perform a station setup , station setup plus , resection
refline.

2. Select Survey / Station elevation. The instrument point name and code appear. If you entered the
instrument height during the station setup, that also appears. Otherwise, enter the instrument height
now. Tap Accept.

When measuring to the bottom notch on a Trimble VX/S Series instrument, tap the advanced pop-ur
arrow (M) and then select Bottom notch. Enter the height measured to the top ridge of the bottom
notch on the instrument.

Trimble Survey Controller corrects this measured slope value to true vertical and adds the offset 0.1!
m (0.518 sft) to calculate true vertical to the trunnion axis.

Note - If you select Bottom notch, the minimum slope distance (Hm) that you can enter is 0.300
meters. This is approximately the minimum slope distance that can be physically measured. If this
minimum is too low, you must measure to the top mark.

3. Enter the point name, code, and target details for the point with the known elevation. Tap Measure.
Once the measurement is stored, the Point residuals appear.
4. From the Point residuals screen, tap one of the following softkeys:
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¢ + Point, to observe additional known points
¢ Details, to view or edit point details
¢ Use, to enable or disable a point

5. To view the station elevation result, tap Close in the Point residuals screen. To accept the result, tap
Store.

Note - The elevation determined through this station elevation method overwrites any existing elevation for
the instrument point.

Resection

In a conventional survey, the resection function is used to perform a station setup and determine coordinate
for an unknown point by making observations to known backsight points. The Trimble Survey Controller
software uses a least-squares algorithm to compute the resection.

Note - To determine the elevation of a point with known 2D coordinates, perform a station elevation once
you have completed a station setup.

A resection needs at least one of the following:
» Two angles and distance observations to different backsight points
» Three angles-only observations to different backsight points
* One angles and distance observation to a close-by point and one angles-only observation to a
backsight point. This is a special case called eccentric station setup.

Warning - Do not compute a resection point using WGS84 control and then change the coordinate system c
perform a site calibration. If you do, the resection point will be inconsistent with the new coordinate system.

For more details, see:
» Performing a resection
* Resection - Residuals screen
* Point - Residuals screen
* Point details screen
* Resection results screen
 Eccentric station setup
Performing a resection
To perform a resection:

1. From the main menu, select Survey / Resection.

Note - If you have only one style, it is automatically selected.
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2. Set the corrections associated with the instrument.

If the Corrections form does not appear, tap Options and then select the Show corrections on startur
check box.

3. Enter an instrument point name and instrument height, if applicable.

When measuring to the bottom notch on a Trimble VX/S Series instrument, tap the advanced pop-ug
arrow (ﬁl) and then select Bottom notch. Enter the height measured to the top ridge of the bottom
notch on the instrument.

Trimble Survey Controller corrects this measured slope value to true vertical and adds the offset 0.1!
m (0.518 sft) to calculate true vertical to the trunnion axis.

Note - If you select Bottom notch, the minimum slope distance (Hm) that you can enter is 0.300
meters. This is approximately the minimum slope distance that can be physically measured. If this
minimum is too low, you must measure to the top mark.

Note - Once the resection is started you cannot enter a different instrument height.
4. Set the Compute station elevation check box and then tap Accept.

Note - For a 2D or planimetric survey, clear the Compute station elevation check box. No elevations
is calculated

Warning - Before you continue, tap Options and make sure that the Face order setting is correct.
You cannot change this setting after you start measuring points.

5. Enter the first backsight point name and the target height, if applicable.

When measuring to the bottom notch on a Trimble prism base, tap the advanced pop-upzahow (
and then select Bottom notch.

Note - In a resection, you can only use backsight points that can be viewed as grid coordinates. This
is because the resection calculation is a grid calculation.

If you perform a Resection or Station setup plus while running an Integrated Survey, you can measu
backsight points with GPS. To do this, enter an unknown point name in the point name field. The
Trimble Survey Controller software will then ask if you want to measure the point with GPS using the
specified point name. The Measure softkey will show both a prism and a GPS symbol. The Trimble
Survey Controller software will first measure the point with GPS and then perform a measurement
with the conventional instrument.

Make sure that you have a site calibration loaded when combining conventional and GPS
measurements.

6. Choose an option in the Method field.
7. Sight the target and then tap Measure.
8. Measure further points.
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Note - To include foresight points during resection, clear the Backsight check box. Foresight points
do not contribute to the resection result.

When two measurements have been completed, the Trimble Survey Controller software can provide
navigation information for further points, and a Navigate softkey is available. Tap Navigate to
navigate to another point.

9. When there is enough data for the Trimble Survey Controller software to calculate a resected positio
the Resection residuals screen appears.

Resection - Residuals screen
The Resection residuals screen lists the residuals for each point observed in the resection.
Use the Resection residuals screen to do the following:

» To observe more points, tap + Point.

» To view the resection results, tap Close.

* To store the resection, tap Close and then tap Store.

» To view/edit the details of a point, highlight the point and then tap Details.

» To view/edit the residuals of each individual observation to a point, tap the point in the list once.
* To start measuring rounds of observations to the points, tap End face.

Tips

* To highlight an item in a list, tap and hold the item for at least half a second.

* To sort a column in ascending or descending order, tap the column header. Tap the Point column
header to sort the point in ascending or descending observed order.

» To change the residual display view, select an option from the drop-down list in the Residuals screer

Notes

* A residual is the difference between the known position and the observed position of the backsight
point(s).

« A foresight point that does not yet exist in the database has null residuals in the Residuals form.

* You cannot add the same point to a resection more than once. To take further measurements to poir
already measured, select End Face. For more information, see Measuring Rounds in Station setup
plus or Resection.

Point - Residuals screen
The Point residuals screen lists the residuals for each observation to a point in the resection.
Use the Point residuals screen to do the following:

» To disable an observation, highlight it and then tap Use.

» To view the details of an observation, highlight it and then tap Details.
* To return back to the Resection residuals screen, tap Back.
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Note - If you have measured face 1 and face 2 observations to a point, turning off the observation for one
face will also turn off the observation to the other face.

Warning - If you turn off some (but not all) of the observations to a backsight point, the solution for the
resection will be biased because there will be a different number of observations to each backsight point.

Point details screen
The Point details screen shows the mean observation for a point in the resection.
Use the Point details screen to do the following:
» change whether the horizontal component or the vertical component of a point will be used in the
resection calculation

 change the target height and/or prism constant for all observations to that point

Note - You can only change which components of a point will be used in the resection calculation if you hawv:
selected the compute station elevation option, and the observed point has a 3D grid position.

The Used for field shows the point components used in the resection calculation. See the following table.

Option Description
H (2D) Use only the horizontal values for that point in the calculation
V (1D) Use only the vertical values for that point in the calculation
Use both the horizontal and vertical values for that point in the
H,V (3D) :
calculation

Resection results screen
The Resection results screen shows information about the resection solution.
Use the Resection results screen to do the following:

 To return to the Resection residuals screen, tap Esc.
 To store the resection, tap Store.

Note - During a resection, nothing is stored in the job until you tap Store in the Results screen.

Resection is complete.

Eccentric station setup

You can use the resection function to perform an eccentric station setup, where the station setup is perform

in view of a close-by control point and in view of at least one backsight point. For example, use this setup if
you cannot set up over the control point, or you cannot see any backsight points from the control point.
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An eccentric station setup needs at least one angles and distance observation to a close-by control point, at
one angles-only observation to a backsight point. Additional backsight points can also be observed during a
eccentric station setup. You can measure backsight points with angles-only observations or with angles and
distance observations.

For more information, see:

« Measuring Rounds in Station setup plus or Resection
« Advanced Geodetics support

« Conventional Surveys

« Station setup plus

 Traverse

Refline

Refline is the process of establishing the position of an occupied point relative to a baseline. To perform a
refline station establishment, take measurements to two known or unknown baseline definition points. Once
this occupation point is defined, all subsequent points are stored in terms of the baseline using station and
offset. This method is often used when setting out buildings parallel to other objects or boundaries.

To perform a Refline station setup:

1. From the main menu, select Survey / Refline.
2. Set the corrections associated with the instrument.

If the Corrections form does not appear, tap Options and then select the Show corrections on startug
check box.

3. Enter an Instrument point name and Instrument height, if applicable.

When measuring to the bottom notch on a Trimble VX/S Series instrument, tap the advanced pop-ur
arrow (M) and then select Bottom notch. Enter the height measured to the top ridge of the bottom
notch on the instrument.

Trimble Survey Controller corrects this measured slope value to true vertical and adds the offset 0.1!
m (0.518 sft) to calculate true vertical to the trunnion axis.

Note - If you select Bottom notch, the minimum slope distance (Hm) that you can enter is 0.300
meters. This is approximately the minimum slope distance that can be physically measured. If this
minimum is too low, you must measure to the top mark.

4. Tap Accept.
5. Enter the Point 1 name, and Target height.

« If point 1 has known coordinates, the coordinates are displayed.
« If point 1 does not have known coordinates, default coordinates are used. Select Options to change
default coordinates.
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6. Tap Meas 1 to measure the first point.
7. Enter the Point 2 name, and Target height.

* If point 1 has known coordinates, a point with known coordinates can be used for point 2.

* If point 1 does not have known coordinates then a point with known coordinates can not be used at
point 2.

* If point 1 does not have known coordinates, the default coordinates are used. Select Options to char
the default coordinates.

* If point 1 and point 2 had known coordinates the computed refline azimuth is displayed, otherwise th
default azimuth 0° is displayed.

8. Enter a Refline azimuth, if applicable.
9. Tap Meas 2 to measure the second point.

The instrument point coordinates are displayed.
10.Tap Store to complete the refline station establishment.

Once the Refline setup is stored, all subsequent points are stored in terms of the baseline as a static
and offset.

Note - In a refline station establishment, you can only use existing points that can be viewed as grid

coordinates. This is because the refline calculation is a grid calculation. You can use 2D and 3D grid
coordinates to define the baseline.

Measure Rounds

This topic describes how to measure multiple sets (rounds) of observations with a conventional instrument
and the Trimble Survey Controller software.

A round can consist of one of the following:
« a set of single face 1 observations
» multiple sets of single face 1 observations
* a set of matched face 1 and face 2 observations
» multiple sets of matched face 1 and face 2 observations

Rounds can be used in a number of different ways depending on your equipment, the accessibility of points
and the procedures to observe the points, such as the order in which the observations are made.

With a Trimble S8 Total Station, you can use FineLock mode when measuring to a prism that is more than
m away.

To measure rounds of observations:
1. From the main menu, select Survey and then perform a station setup , station setup plus , resection
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refline.

2. From the Survey menu, select Measure rounds.
3. Tap Options to configure the rounds options.

Before you start measuring points, make sure that the Face order and Sets per point settings are
correct. You cannot change these settings after you start measuring points.

4. Do one of the following:

¢ Manually build the rounds list by observing each point to include in the round on the first
face.
¢ Load a CSV file that contains all the points to include in the rounds.

Note - You can only use the Load CSV option if you are using a Trimble VX/S Series
instrument and have the Trimble Survey Controller Engineering option (PN 90100-02,
90100-03) enabled on your controller.

5. When all observations are complete, Trimble Survey Controller software shows the Standard

deviations screen.

6. If required, tap Export to save the rounds list as a CSV file for use at another time, or to share with

another controller.

7. Tap Close to save and exit rounds.

Notes

* When using servo or robotic instruments, check that the instrument has sighted the target accurately

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.
If you are using a servo or robotic instrument to measure a known (coordinated) point, tap Turn.
Alternatively, with a servo instrument, set the Servo auto turn field in the survey style to HA & VA, or
HA only to automatically turn the instrument to the point.

If you tap Esc in the Measure screen, the current round is discarded.

» The top of the Measure rounds screen shows the following:

¢ the current face observations
+ when you use more than one set per point, the number of the current set and the total numbe
of sets to be measured (shown in brackets)
¢ the number of the current round the total number of rounds to be measured (shown in
brackets)
For example, "Face 1 (2/2) (1/3)" shows that the instrument is on face 1 of the second set of two set:
and the first of three rounds.

Building the rounds list manually

When you manually build the rounds list, the Trimble Survey Controller software automatically adds each
point to the internal rounds list as it is measured for the first time. The rounds list contains all the information
about each point such as point name, code, target height, prism constant, and target ID.

To manually add a point to the rounds list, and then measure rounds:

1. Choose to include or exclude the backsight observation.

See also Including/excluding the backsight.
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2. Follow the same procedure as for measuring a topo point.

Note - To specify the prism constant or the height of the target for each observation in the rounds list
tap the target icon. If the prism constant is to be subtracted from measured distances, enter a negati
value. You cannot alter the prism constant or the target height for subsequent rounds. Instead, Trimk
Survey Controller uses those values stored when building the rounds list.

3. When the rounds list is built, tap End Face. The Trimble Survey Controller software:

Notes

¢ Defaults to the correct point details for each observed point.

¢ Directs you to change face when required. With a servo-driven instrument, this happens
automatically.

¢ Automatically turns and measures when using Autolock and Automated rounds is enabled.

¢ Displays the results. You can then delete bad data as required.

* You cannot add the same point to the rounds list more than once. To take more measurements to

points already measured, tap End face.

* You cannot edit the rounds list. Before you tap End face, be sure to observe all points to include in tt

rounds observations.

Building the rounds list from a CSV file

If you are using a Trimble VX/S Series instrument and have the Trimble Survey Controller Engineering
option (PN 90100-02, 90100-03) enabled on your controller, you can load a rounds list from a CSV file
instead of manually building the rounds list.

To Load a CSV file that contains all the points to include in the rounds, and then measure rounds:

1. Tap Load and select the CSV file that contains your rounds list.

2. The points included in the CSV file appear, including coordinates and target details.

(R

xIrimble:

Note - If the backsight point was not included in the rounds file, it is automatically included in the
rounds (only for a single backsight Station setup).
If you do not want the backsight point included in the rounds, delete the point from the list, or accept
the rounds file and then select Exclude.

See also Including/excluding the backsight.
Tip - To see the target details, tap and drag the scroll bar to the right.

Tip - To freeze the Point name column, tap and hold the Point name column heading. To unfreeze
the column, tap and hold the heading again.

¢ To remove a point from the list, tap Delete. The point is removed only from this set of rounds
- not from the CSV file or from the job.
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¢ To add a point from the current job or a linked file to the end of the rounds list, tap Add and
then key in the point name.
To view a list of points in the current job, or to key in, fast fix, or measure a point, tap the
arrow on the Point name field and then select an option.
¢ To modify or enter new target details, tap Target.
To confirm the CSV file selection, tap Accept.

Note - If a target height is null (?) in automated rounds, the instrument will turn horizontally to the
target.

If the instrument finds a target, it will measure and store an observation with a null target height.

If it cannot find a target, and if Skip obstructed targets is enabled, it will move to the next target after
60 seconds.

If Skip obstructed targets is not enabled, a message appears after 60 seconds to indicate that the pr
cannot be found. The Trimble Survey Controller software continues to try to measure to the target
until it finds the target, or is instructed to skip the point. If the correct target height is entered, the
instrument will automatically turn to the point and measure.

3. Tap Measure to start measuring. The Trimble Survey Controller software:
¢ Defaults to the correct point details for each observed point.
¢ Directs you to change face when required. With a servo-driven instrument, this happens
automatically.
¢ Automatically turns and measures when using Autolock and Automated rounds is enabled.
¢ Displays the results. You can then delete bad data as required.

If you modified the rounds list and want to save a copy of the changes, select Export at the end of th
round(s), when the rounds results appear.

To save a rounds list CSV file

If you intend to remeasure the same points at a later time, or on a different controller, you can save a round:
list to a CSV file.

To do this:
1. Manually measure and build the first rounds list. At the end of the round(s), the rounds results are
displayed.
2. Tap Export, enter the File name and then tap Accept.

The rounds list is saved to the current project folder.

The rounds list is a comma delimited file and can contain the following information:

Field... Contains...
1 |Point name
2 |First ordinate (Northing or Easting)
3 |Second ordinate (Northing or Easting)
4  |Elevation
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Code
Description 1
Description 2
Target height and Measurement methpd
Target type or Prism constant
10 |Target mode

O |0 (N[ |Oon

Notes

 Load and Export functionality is available within rounds only if you are using a Trimble VX/S Series
instrument and have the Trimble Survey Controller Engineering option (P/N 90100-02, 90100-03)
enabled on your controller.

* When measuring a DR target with a Trimble VX/S Series instrument with automated rounds, the
Trimble Survey Controller software will pause to allow you to sight to the target. You must manually
sight and measure the point to continue.

» The rounds list must contain the first four fields. All other fields are optional. If fields 8 to 10 are
null, then the details for the previous target are used.

» The Northing, Easting, Elevation, Target height, and Prism constant must be in the same units as the
current job.

» The ordinate order of fields 1 and 2 is dependent on the Coordinate order configured for the current
job.

« Field 8: The Measurement method controls whether the measurement is true vertical height or it is
measured to the bottom notch on a Trimble prism base.

All target heights are assumed to be true vertical, unless the target height has a 'b' suffix (bottom
notch), for example, '1.23b'".

« Field 9: When you use a Trimble target, the prism name is shown in this field. When you use a
Custom target, the prism constant is shown in this field. The following table shows the allowable
prism types and the applicable prism constants:

Prism type Prism constant
VVXSSeriesMultiTrack 0.010
SSeries360Prism 0.002
SSeriesTraversePrism -0.035

Small318mmTiltablePrism 0.000
Large635mmTiltablePrism 0.000
MiniPrism -0.018
SuperPrism 0.000

* Field 10: The Target mode field may contain one of the following:

Field 10 options Details
DR DR on
AutolockOff Autolock off
AutolockOn Autolock on, Target ID off
xlrimbles
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a number between [1] and [8]

Autolock on always using the specified Tar,
ID

get

FineLock

FineLock on

Include/exclude the backsight from a set of rounds

« If the station setup has a single backsight point (from station setup or station setup plus), you can
choose to include or exclude the backsight point in the rounds list.
« If the station setup has multiple backsights (from station setup plus or resection), the backsight point

are excluded from the rounds list.

« If you do not include the backsight point in your rounds, and export a rounds list, then the backsight
point is not included in the rounds list file.
« Trimble recommends observing the backsight on both faces if you are taking foresight observations

on both faces.
If you exclude the backsight:

¢ the backsight observation(s) taken during the station setup is used to compute the MTA.

¢ if you do not measure the backsight on face 2 and there is only one single face observation t
the backsight, and the rounds include observations on both faces, then the horizontal angle
face 2 measurements observed using Measure rounds will not be used when calculating the

MTAs.
Rounds - maximum number
The following limits apply in rounds:

¢ rounds - maximum 100

* points per round - maximum 200

* sets per point within each round - maximum 10

Even though the maximum limits set in the Trimble Survey Controller software are generous, the limit on
how many points you can observe depends on the memory available on the controller. For example, you co
measure 100 rounds to 10 points, or 10 rounds to 200 points, but memory limits preclude measuring 100

rounds to 200 points.
For more details see:

e Saving a rounds list

« Standard Deviations screen
* Point - Residuals screen
* Point details screen

* FineLock

» Face order

* Observation order
 Sets per point

* Number of rounds
 Skipping observations

* Automated rounds
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« Monitoring
Standard deviations screen

At the end of each round, the Standard deviations screen appears. This screen shows the Standard deviatic
of each point in the rounds list.

Do one of the following:

» To observe another round, tap + Round.

* To store the current rounds session, tap Close.

» To view/edit the Details of a point, highlight the point and then tap Details.

» To view or edit the residuals of each individual observation to a point, tap the point in the list once.
 To exit from rounds and delete all rounds observations, tap Esc.

Notes

» Each individual round is stored to the job only when you tap Close or + Round to exit the Standard
deviations screen.
» To change the rounds configuration settings, tap Options.

Tips

* To highlight an item in a list, tap and hold the item for at least half a second.

* To sort a column in ascending or descending order, tap the column header. Tap the Point column
header to sort the point in ascending or descending observed order.

» To change the residual display view, select an option from the drop-down list in the Residuals screer

Point - Residuals screen

The Point residuals screen shows the differences between the mean observed position and the individual
observations to a particular point.

Do one of the following:

» To disable an observation, highlight it and then tap Use.
» To view the details of an observation, highlight it and then tap Details.
* To return to the Standard deviations screen, tap Back.

Notes

* If you have measured face 1 and face 2 observations to a point, when you disable the observation fc
one face, the corresponding observation on the opposite face is automatically disabled.

* Whenever you make a change in the Point residuals screen, the mean observations, residuals, and
standard deviations are recalculated.

* If the current station setup has a single backsight only, the Use softkey is not available for
observations to the backsight. Observations to the backsight are used to orientate observations and
cannot be deleted.
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» If you remove observations, thé icon appears. If you skipped observations in a round, no icon
appeatrs.

Tip - If the residuals for an observation are high, it may be better to disable the observation from the round.
Point details screen

The Point details screen shows the mean observation details for a particular point.

FineLock

FineLock provides better performance when measuring to static targets in a rounds/monitoring application,
especially when there are two prisms close together.
To use FineLock, enable the Use FineLock check box on the measure form within Rounds.

Notes on FineLock

* FineLock is available only on a Trimble S8 Total Station, within Rounds.
* FineLock can be used only to prisms more than 20 m away.
¢ If FineLock is used and you measure a distance of less than 20 m, the Trimble Survey
Controller software detects that FineLock should not be used, the measurement fails, and the
message Target too close for FineLock appears. You must disable FineLock when measurin
less than 20 m.
¢ If FineLock is used to a target less than 20 m away, and a distance is not measured, the
Trimble Survey Controller software uses FineLock because it cannot detect that FineLock
should not be used.
¢+ Measurements taken with FineLock under 20 m are unreliable - do not use them.
» FineLock cannot be used at the same time as TRK, DR, or Autolock modes. FineLock always takes
precedence over those modes.
¢ If FineLock is enabled along with TRK, the observation is measured with STD mode.
¢ If FineLock is enabled along with DR, the observation is measured with STD mode.
¢ If FineLock is enabled when Autolock is already enabled, Autolock is automatically disabled.
If you manually re-enable Autolock, it will be used to aim to the target, but FineLock will be
used for the observation.
If there are two prisms close together, do not enable Autolock at the same time as FineLock
because Autolock may lock to the other prism before the FineLock observation is taken.
» FineLock cannot be used with Averaged observations.

Station setup plus, Resection, and Rounds Options

There are up to four main settings that control the order in which the observations are taken, and how many
observations are made during Station setup plus, Resection, and Rounds:

* Face order
* Observation order
* Sets per point
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* Number of rounds
Face order options
* F1 only - observations are taken only on face 1
* F1... F2... - all face 1 observations are taken to all points and then all face 2 observations are taken t
all points
* F1/F2... - face 1 and then face 2 observations are taken to the first point, face 1 and then face 2
observations are taken to the next point, and so on

Observation order options

* 123..123
*123.. 321

When the Face order is setto F1... F2... :

* 123.. 123 - observations on face 2 are taken in the same order as the observations on face 1
* 123.. 321 - observations on face 2 are taken in the reverse order to the observations on face 1

When the Face order is set to F1 only or F1/F2 :

» 123.. 123 - each round of observations is taken in the same order
» 123.. 321 - every alternate round of observations is taken in the oposite order

Sets per point option

This option can be used to measure multiple sets of face 1 observations, or face 1 and face 2 observations
point per round of observations.

If Face order is set to collect F1 and F2 observations, the Sets per point was set to 3, and the Number of
rounds was set to 1, then the total number of observations to each point would be; 2 x 3 x 1 = 6. Setting the
Sets per point option to a number greater than 1 enables you to collect more than one set of observations tc
point with only one visit to that location.

This option is currently available only in rounds.

Note - Before using this option please make sure this data collection technique matches your QA/QC
requirements.

Number of rounds option
This option controls the number of complete rounds of observations that are are taken to each point.
Skipping Observations

When using Automate rounds you can configure the software to automatically skip obstructed foresight
targets.
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If the instrument cannot measure the point and Skip obstructed foresights is enabled, it skips that point and
moves onto the next point in the rounds list.

If the instrument cannot measure the point and Skip obstructed foresights is disabled, a message appears a
60 seconds to indicate that the prism is obstructed.

The Trimble Survey Controller software continues to try to measure to the target until instructed to skip the
point. To do this, tap Ok for the obstructed prism message, tap Pause and then tap Skip.

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?

Tap Yes to observe the points that were skipped during that round. The observations can be skipped again
required. Tap No to end the round.

If a point is skipped in one round, all subsequent rounds continue to prompt for observations to that point.
When one observation from a pair of face 1 and face 2 observations has been skipped, the unused observa
is automatically deleted by the Trimble Survey Controller software. Deleted observations are stored in the
Trimble Survey Controller database and can be undeleted. Undeleted observations can be processed in the
office software, but are not automatically used to recompute Mean Turned Angle (MTA) records in the
Trimble Survey Controller software.

Backsight observations cannot be skipped using the Skip obstructed foresights option.

Automate rounds

The Automate rounds option is available for Trimble VX/S Series and 5600 instruments. When you select
Automate rounds, the instrument automatically completes all rounds after the rounds list has been built.

If a target has been blocked, the instrument tries to measure the point for up to 60 seconds. After 60 seconc
has elapsed it skips the observation and moves to the next point in the rounds list.

If you tap + Round after the instrument has completed the required number of rounds, the instrument
performs one more round of observations. If you want the instrument to perform more than one extra round,
enter the total number of required rounds before you tap + Round.
For example, to measure three rounds automatically, and then measure another three rounds:

1. Enter 3 in the Number of rounds field.

2.0nce the instrument has measured 3 rounds, enter 6 in the Number of rounds field.

3. Tap + Round. The instrument measures the second group of 3 rounds.

Note - Manually observed targets are automatically paused.

Monitoring
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When Automated rounds is enabled, monitoring controls are also enabled. Enter a value for the time delay
between automated rounds.

With a Trimble 5600 instrument, you can automatically measure to non-active targets. To do this, select the
Auto-measure passive targets check box.

Note - If you select the Auto-measure passive targets check box, manually observed targets are

automatically measured rather than paused. If you clear this check box, the software prompts you to aim the
instrument to non-active targets.

Continuous topo - Conventional
Use the Continuous topo function to measure points continuously.

A point is stored when one of the following conditions occurs:

a predefined time has elapsed

a predefined distance has been exceeded

both predefined time and/or distance settings have been met
a predefined stop time and distance settings have been met

To measure Continuous topo points:

1. From the main menu, select Survey and then perform a station setup , station setup plus , resection
refline.

. From the main menu, select Survey / Continuous topo.

. Enter a value in the Start point name field. This increments automatically.

. Enter a value in the Target height field.

.In the Method field, select Fixed distance, Fixed time, Time and distance, or Time or Distance.

. Enter a value in the Distance field and/or the Time interval field, depending on which method you are
using.

7. Tap Start to start recording data and then move along the feature to be surveyed.

8. To stop measuring continuous points, tap End.

OO WN

Tip - To store a position before the predefined conditions have been met, tap Store.
Synchronous and non-synchronous angles and distances
Continuous topo with a Trimble VX/S Series instrument uses only synchronous angles and distances
When using any other instrument with Continuous topo, for example a Trimble 5600 total station, the
Trimble Survey Controller software uses the latest angles and the latest distance when it stores a
position. When a synchronized angle and distance is not available (within approximately 1 second) &
newer angle may be paired with an older distance. To minimize any potential position error, you may

need to slow the prism movement during Continuous topo.

To measure Continuous topo points using the Stop and go method:
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1. From the main menu, select Survey and then perform a station setup , station setup plus , resection
refline.

. From the main menu, select Survey / Continuous topo.

. Enter a value in the Start point name field. This increments automatically.

. Enter a value in the Target height field.

.In the Method field select Stop and go.

. Enter a value in the Stop time field for the period of time the target must be stationary before the
instrument starts to measure the point.

OO wWN

The user is deemed to be stationary when their velocity is less than 5 cm/sec.
7. Enter a value in the Distance field for the minimum distance between points.

When you use an instrument that has a tracklight that has been enabled, the tracklight will be disabled for 2
seconds when the measured point has been stored.

Scanning

Surface scanning is an automated direct reflex (DR) measuring process where measurements are
automatically stored along a remote surface that you have defined.

Notes

» The Scanning option is available only when connected to a Trimble VX instrument.

« Scanning is not available when the Trimble Survey Controller software is connected through
Bluetooth wireless technology.

« Scanning is not available when the Trimble Survey Controller software is connected through a serial
cable connection.

For more details, see:

« Starting a scan
* Progress information
» Ending a scan
» White balance

Starting a scan
To perform a scan using Trimble Survey Controller:

1. From the main menu, select Survey and then perform a station setup , station setup plus , resection
refline.

2. From the Survey menu, select Scanning.

3. Define the area for the scan. Use one of the following methods, and see below for preset buttons the
you can use.
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Polygon framing:

1.0f EJ is displayed, tapj_QJ to set the Polygon framing mode.

2. Tap on the video screen to define the first corner of the polygon.

3. Tap again on the video screen to define the second vertex. You must enter at least three
vertices to define a polygon scan frame.

4. If required, drag-and-drop the last vertex to move it, or select the vertex and then tap undo (
ﬂ) to remove it. You can do this only with the last vertex.

Rectangular framing:

1.0f ﬁ‘ is displayed, taE‘ to set the Rectangular framing mode.
2. Tap on the video screen to define the first corner of the scan rectangle.
3. Tap again on the video screen to define the opposite corner of the scan area.
4.1f required, drag-and-drop the vertices, or click and drag the sides of the scan frame to resize
the scan rectangle.
4. Define the point density for the scan area:
1. Tap scan properties @- ).

2. Define the scan properties. Select one of the following methods:
¢ Horizontal and vertical distance interval at a given distance
¢ Horizontal and vertical angle interval
¢ Total number of points in the scan
O Time to complete
3. Enter the parameters to define the scan density.

5. Tap Start.

Notes

» The camera is not coaxial with the telescope. For accurate framing at close range, define the At
distance setting, which helps to draw the scanning frame in the correct position.

» The time to complete a scan is an estimate only. Actual scan times will vary depending on the surfac
or object being scanned.

» Scan time is increased if there are areas within the scan that will not return an EDM signal. Where
possible, try to minimise blank space in the scan area.

« Defining the scanning grid through distance intervals assumes that the scanning object is a constant
distance from the instrument. In other cases, the scan points will not constitute an even grid.

* When you perform a scan with the Trimble VX through a robotic connection, Trimble recommends
that you stay within the range of the radio link to ensure that all necessary data is collected
successfully. If you lose the radio link, the remainder of the current scan line will be skipped.

 You can scan a full 360° horizontally. The vertical range is approximately between 3°36' (4 gon) and
150° (166 gon).

You can use the preset buttons to help you define the scan area.

These preset buttons are available for Polygon framing:

| Softkeyl Function
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Toggles between rectangular and polygon framing mode.

When selected, the polygon framed area is shaded red.

Deletes the scan frame from the screen. When the ‘cross' is grey, the delete function is not

availab

Undoes the previous vertex. When the ‘arrow' is grey, the undo function is not available.

These preset buttons available for Rectangular framing:

Softkey Function

=ij]

Toggles between rectangular and polygon framing mode.

Toggles between the current frame and the complement of the current frame. Tap th

1T button to change the horizontal extents of the scan so that the horizontal scan area i

opposite of the original frame; it is the larger part of the horizontal circle. The vertica
extents of the scan area do not change.

is
s the

Toggles between the current frame and the complement of the current frame. Tap th

button to change the horizontal extents of the scan so that the horizontal scan area i

original frame; it is the smaller part of the horizontal circle. The vertical extents of the
area do not change.

is
s the
scan

rrent
5 useful

tal

is not

Automatically defines a rectangle from the highest to lowest vertical angles in the cu
horizontal position. To resize the scan frame, drag one of its sides or vertices. This i
for quick-framing an object (for example, a facade), in front of the instrument.
Automatically defines a large horizontal rectangle through the majority of the horizon
circle. To resize the scan frame, drag one of its sides or vertices. This is useful for
quick-framing an object that surounds the instrument.
Deletes the scan frame from the screen. When the ‘cross' is grey, the delete functior
x| -
available.
ol

Undoes the previous vertex. When the "arrow' is grey, the undo function is not available.

You can

capture the image displayed in the video frame of the scanning window.

Softkey

Function

s

Links to the Scan Properties form where you can define the parameters of the scan. You ca
the density of scan points within the frame area by distance intervals, angle intervals, the to
number of points, or the scan time.

n defin
tal

Controls the brightness of the video image on the controller screen and consequent capturg

d imag

mages

ent

Not all

e of the

%:¢ |Controls the contrast of the video image on the controller screen and consequent captured
Controls the level of white balance in the video image on the controller screen and consequ
captured images.

Set the file name. File names are automatically incremented from the start file name.
Set the image size. The image captured is always the same as the video display on screen

& image sizes are available at all zoom levels.

Set the compression of the image. The higher the quality of the image, the larger the file siz
captured image.
@:xTrimbles
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Captures an extra large (XL) image (2048x1536). XL is available only when zoomed to extgnts 1:1.

99

Captures a large (L) image (1024x768). L is available only when zoomed out to extents 1:1|and 2.1

B

Captures a medium (M) image (512x384). M is available only when zoomed into 1:1, 2:1, and 4:1.

(8], |[Captures a small (S) image (256x192). S is available regardless of the zoom level.
Launches the Panorama function where you can automatically capture multiple images for a
BEE defined scan frame. Define the Image size and Compression, enable Fixed exposure to fix the
L}

exposure to the settings at the time you tap Start, define the Image overlap and then tap Start to
begin taking the images.

Tip - The exposure is fixed when you select Start. When using the Panorama function with Fixed
exposure enabled, point the Trimble VX to the location that defines the camera exposure that you
want used for all panoramic images and then tap Start.

You can navigate/zoom around the video frame in the scanning window. The navigation controls are as
follows.

Softkey Function
+ [Zoom in. There are four levels of zoom available in the video window.
- Zoom out. There are four levels of zoom available in the video window.
Pan |Activate tap-and-move functionality in the video window.
& |Zoom out to the full extents.
Display point clouds controls the option to display the point cloud over the scan.
Options|Color controls the color of the point cloud.
Point size controls the width of the pixel displayed in the point cloud.

Point cloud color

Color Show points...
Cloud color with the color of the clouds they belong to
Station color with the color of the stations they belong to
Scan color with the color of the scans they belong to
Grey scale intensity |using the gray scale defined by their intensity
Color coded intensityusing the color encoded intensity

Progress information

During a scan, progress information appears in the scanning window. For every point in the scan, a colored
square appears on screen.

» The color of the square indicates the measured distance to the point. A nearby point is red, compare
to a point further away which is blue.

» The brightness of the square indicates the intensity of the returned EDM signal. The brighter the
square, the better (more intense) the signal.
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* A black square indicates that no measurement was able to be taken at that location.

* The size of the squares depends upon the number of points in the scan. The smaller the square, the
more points in the scan. When the scan is completed, the points will cover the maximum possible
area; so a tall, narrow scan area, that does not fit the screen size well, appears with black strips on
each side of the drawn scan points.

The status line is updated after each line of the scan has completed. It provides progress information on:

» The percentage of scan completed.

» The number of points scanned.

» The estimated time remaining. This is updated as the scan progresses to reflect the current scan spe
and is dependant on the surface of the object in the scan.

While a scan is in progress:

* You cannot edit scan properties. To view the properties, tap the scan properties button.

» Other instrument/survey functions are disabled. If you need to access a survey or instrument functiot
during a scan, you must pause the scan,