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Congratulations on the purchase of the Geomax X-PAD ULTIMATE.

The content of this document is subject to change without prior notice. Ensure that the product
is used in accordance with the latest version of this document.

Updated versions are available for download at the following Internet address:

http://www.geomax-positioning.com

The symbols used in this manual have the following meanings:

Type Description

= Important paragraphs which must be adhered to in practice as they enable
the product to be used in a technically correct and efficient manner.

. Bluetooth® is a registered trademark of Bluetooth SIG, Inc.
. Windows® is a registered trademark of Microsoft Corporation in the United States and other
countries

All other trademarks are the property of their respective owners.

Name Description/Format

)
X-PAD Office Fusion User Overall comprehensive guide to the product - v
Manual and apps. Included are detailed descrip-

tions of special software/hardware settings
and software/hardware functions intended for
technical specialists.

Refer to the following resources for all documentation/software:

. the GeoMax USB documentation card
. http://www.geomax-positioning.com

Refer to the https://portal.hexagon.com/ web page for all GeoMax X-PAD Ultimate documenta-
tion and software:
. https://portal.hexagon.com/

GeoMax https://portal.hexagon.com/ offers a wide range of services and information. With dir-
ect access to GeoMax https://portal.hexagon.com/, you are able to access all relevant services
whenever it is convenient for you.

= The availability of services depends on the instrument model.
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Overview

Modules and functions

6 WU overview

This guide provides all the information needed to use X-PAD quickly and efficiently in all situ-

ations.

Module Description X-PAD X-PAD
Ulti- Ulti-
mate mate

Survey Build

GNSS Main module inside which you find all basic func- v v

tions for surveying and stakeout with GPS.

TPS Main module inside which you find all basic func- v v

tions for surveying and stakeout with total sta-
tion.

TPS Robotic Add-on module allowing to use robotic and 4 v

motorised total stations. Requests presence of
the TPS module.

X-Pole Add-on module that enables the simultaneous v v

use of the GPS receiver and the total station.

GIS Add-on module for GIS data surveying; as well v -

as the position of the point, the software allows
to record other properties freely definable by the
user.

Volume Add-on module for surface stakeout, volumes v v

and surfaces calculation.

Road Allows the importing of road projecting data v -

from different formats and stakeout of every
element of the track according to different
modes.

Auto Measuring Add-on module for automatic measurement with v -

motorised total station.

Bathymetry Allows management of bathymetric surveys v -

through acquisition of depth data from depth
sounder and GPS or TPS position. Includes a
route control.

Locator Allows connection to utilities detectors and to v -

record depth in correspondence to GPS posi-
tions.

Build Extension Additional module that includes the X-PAD Ulti- v -

mate Build features.

X-PERT Additional module that fully supports X-PERT. v -

Details are displayed in the license status page.
A warning message appears before the expiry.

= New features included in the ser-
vice packs are available only to cus-
tomer covered by X-PERT subscrip-
tion




2 Installation

Requirements

To install the software in the device, the listed files are required.

File

Description

it.geomax.xpadsurveyultimate.apk

Installation (setup) file

Installation step-by-step
Step Description

1. Download the X-PAD Ultimate software from these links:

. For X-PAD Ultimate Survey:

. For X-PAD Ultimate Build:

. For X-PAD Ultimate GO:

. For release notes:

http://www.lse-online.it/Download/X-
PAD-Ultimate/it.geomax.xpadsurveyul-
timate.apk
http://www.lse-online.it/Download/X-
PAD-Ultimate/it.geomax.xpadbuildul-
timate.apk
http://www.lse-online.it/Download/X-
PAD-Ultimate/it.geomax.xpadsur-
veygoultimate.apk

Release notes are available on the X-PAD
365 platform.

2. Install X-PAD Ultimate software.

Copy the file installation files from the PC to the controller and install directly from

the controller.

. For X-PAD Ultimate Survey:

. For X-PAD Ultimate Build:
. For X-PAD Ultimate GO:

it.geomax.xpadsurveyultimate.apk
it.geomax.xpadbuildultimate.apk
it.geomax.xpadgoultimate.apk

3. Run X-PAD Ultimate.

Select the applications item on the controller:

. For X-PAD Ultimate Survey:

. For X-PAD Ultimate Build:

. For X-PAD Ultimate GO:

0

G0

4, X-PAD Ultimate starts.

Activation step-by-step
An Internet connection is required.

Running the software for the first time an activation is required. The activation is done on-line.
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http://www.lse-online.it/Download/X-PAD-Ultimate/it.geomax.xpadsurveyultimate.apk
http://www.lse-online.it/Download/X-PAD-Ultimate/it.geomax.xpadsurveyultimate.apk
http://www.lse-online.it/Download/X-PAD-Ultimate/it.geomax.xpadsurveyultimate.apk
http://www.lse-online.it/Download/X-PAD-Ultimate/it.geomax.xpadbuildultimate.apk
http://www.lse-online.it/Download/X-PAD-Ultimate/it.geomax.xpadbuildultimate.apk
http://www.lse-online.it/Download/X-PAD-Ultimate/it.geomax.xpadbuildultimate.apk
http://www.lse-online.it/Download/X-PAD-Ultimate/it.geomax.xpadsurveygoultimate.apk
http://www.lse-online.it/Download/X-PAD-Ultimate/it.geomax.xpadsurveygoultimate.apk
http://www.lse-online.it/Download/X-PAD-Ultimate/it.geomax.xpadsurveygoultimate.apk

On-line activation

License data
Enter license data and press Activate bution 1o perform on-line activation
EquipmentiD
Serial number
Device S/N 81BABAST
Device model SAMSUNG-SM-T719
<] HA [> Activate

Step Description

1. Connect the device to the Internet.
2. Select the license system: EquipmentID or EntitlementID.
3. Enter EquipmentID and Serial number or EntitlementID, depending on the
license.
4, The activation is executed automatically and you are ready to start.
Adding modules step-by- It is possible to add other modules to current configuration.

step
Adding modules on-line

Step Description

1. Start X-PAD [*

2 Click »; on the top left.

3 Select the License & Modules page.

4. Click Update license.

5 The correct license is updated with the new purchased modules.

Transferring a X-PAD

license from one control- Step Description

ler to a new one step-by- 1.

On the License page, click on Tools.
step

Select Rehost license.

Install X-PAD Ultimate on the new controller.

Sl Il B

Activate the license using the same license information.

Information step-by-step

Step Description

1. Click »; on the top left.
2. Select the About page.
3. On the page, various information is available. For example the number and type of

license or the active modules.

4, For demo licenses, it is possible to create a specific configuration by activating only
the needed modules.
The module activation for demo licenses is displayed.
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Localisation packages
step-by-step

Automatic updates step-

by-step

Step

Description

8| X-PAD info
ABOUT LICENSE &.. RELEASES DEVICE

Modules

GNss ACTIVE x|
s ACTIVE | x|
TPS Robotic ACTIVE | x|
X-Pole NOT ACTIVE
Volume ACTIVE [ x|
Build ACTIVE | x|
TPS AutoMeasuring ACTIVE n
Gis NOT ACTIVE

q HE 1 Jupdate license

Localisation packages allow the installation of system files required to use the product in a
particular country or with a particular language. Localisation packages can be requested to your
GeoMax reference.

Localisation packages can contain:

Voice messages in the corresponding language
Coordinates correction models

Geoid models

Other settings

Download directly within the program

Step Description
1. Start X-PAD .
2 Click Settings.
3 Select Miscellaneous.
4, Click Install next to the corresponding language.
5 Click Download in the lower right.
A list of all localisation packages available in the controller appears.
6. Select the packages to install.

Delete the corresponding files at the end of the installation procedure to gain space
on the disk.

Download using links

Step Description
1. Download a localisation package using a link listed in the table below.
2. Copy the localisation package file in the folder X-PAD on the device.
3. Start X-PAD J.
4. Click Settings.
5. Select Miscellaneous.
6. Click Install next to the corresponding language.
Select Download.
A list of all localisation packages available in the controller appears.
7. Select the packages to install.
Delete the corresponding files at the end of the installation procedure to gain space
on the disk.
To update X-PAD, a free X-PAD 365 account is needed.
S

Upon starting, X-PAD checks automatically for updates. If an update is available, the 5 icon
appears in the top bar of the main screen.

Installation WU 9



Step Description

1. Click 4 to display the list of items available for update.

2. Click Install to download the update and install.
(@ Newsinupdate [0 1147

News X-PAD Survey release 2.7.608
October 2016
General
Geoid: fixed an error that didn't allow the calculation of the elevations for some countries
only.

News X-PAD Survey release 2.7.605
October 2016

General
Fixed bugs: some small bugs has been fixed
Geoid: fixed an error that didn'tallow the calculation of the elevations for some countries
b 3 install

Restoring previous version | updates that are downloaded and installed on the device are saved to allow eventual restor-
step-by-step ing of a previous version.

Step Description

1. Click »; on top left.
2. Select the Releases page.
3. Select the version to restore.

X-PAD info

ABOUT LICENSE &... RELEASES DEVICE
Downloaded releases

Xn X-PAD Rel.4.0.800

ol 127799 Kbytes 30-03-19 18:33
X-PAD Rel.4.0.703

127767 Kbytes 20-03-19 1025
X-PAD Rel.4.0.701

127763 Kbytes 140319 15:32
)& X-PAD Rel.4.0.601
=421 127633 Kbytes 280219 19:51

EYA X-PAD Rel.4.0.550

10 WU 1Installation



3

The Work Screen

Description

3.1

Understanding the rules about operating with the workspace is essential to use the software
quickly and efficiently.

The Main Screen

Description

Dialog boxes

The main window is characterized by the

JOB SURVEY STAKEOUT COGO MONITORING SURFA . R
¥ menu that organizes the different commands

New/Open job > Points/Measures/Co... > based on their function.
Coordinate System > Import data >
Export & Share > Job utilities >

In the lower part of the window are the gen-

A cw 1'eNss Lk setings [Houe eral purpose commands.

L settings [1]auit

Icon Description
Enter the graphic CAD.

Enter the window that allows to control general status of the connected receiver
and to change current profile. The icon represent the type of instrument actually
connected.

GPS rover

GPS base

Access to window allowing to perform simple measures with the total station and to
check all measuring settings.

Enter the window that allows to set parameters of the receiver and of the software.

Quit software.

Dialog boxes are characterized by an upper
bar reporting several useful information.

The Work Screen 11



Standard buttons

12 WU The Work Screen

Object

Description

X-PAD icon

Clicking on this icon you access to general information about
software, license, active modules and previously installed ver-
sions.

Job name or
screen title

The name of the job is displayed in the main screen.
The title of the box is displayed in the dialog box.

Update available

The presence of this icon indicates that an X-PAD update is
available. Click the icon to see the new items contained in the
update and proceed with download and installation.

Weather

Icon shows the current weather. Clicking the icon opens a
window with weather forecast for the next hours and days is
shown.

Device battery

Device battery charge. Clicking the icon opens a window with
information about device is shown.

GPS battery

=(f=ifelf -

GPS receiver battery level. Clicking the icon opens a window
with information about receiver or total station.
= When the remaining battery power goes lower
than 20%, 10% and 5%, a message appears at
the bottom of the screen to inform the user to
change the battery.

X-Pole

Measurement with X-Pole mode. Allows you to switch to the
other type of instrumentation. If you are using the GNSS
receiver, you can switch to using the total station and vice
versa.

TPS battery

s |

Total station battery level. Clicking the icon opens a window
with information about receiver or total station.
= When the remaining battery power goes lower
than 20%, 10% and 5%, a message appears at
the bottom of the screen to inform the user to
change the battery.

Voice command

Enables/Disables the use of voice commands during opera-
tions.

X-PERT

©fs

Shows the status of the X-PERT subscription.

Scan QR Code

Shares and prints a QR code label that includes the Blueooth
address of each device. This is used to quick connect a device
that has been already configured and has a proper configura-
tion saved.

q 22 Tools

In the lower part of most part of the dialog
boxes there is a bar containing commands
you can use in the box.

+ Add

Button

Description

Closes the window.
Tap short to return to the previous step.
Tap longer on the icon to return to the main menu.




Weather forecast

Description

Saves content of the fields and closes the window.

Saves results obtained and continues with procedure.

Utilities to manage window data.

Adds a new item to data present in the window.

Eliminates selected objects present in the window.

In a step-by-step procedure loads the next page.

Access to jobs available on Cloud platforms such as X-PAD 365 cloud, Microsoft
OneDrive, Dropbox, Google Drive, SkyDrive or Novatron X-Site.

Novatron is a manufacturer of machine control systems, and X-Site is their
cloud platform to ensure connectivity and collaboration between the machines,
the office and all teams. Within X-PAD Ultimate, it is possible to log in to the
system and access the different projects. Data exported from X-PAD Ultimate
can be uploaded to the platform and are immediately available to the machine.
Downloading data from X-Site to X-PAD Ultimate is also possible.

H ONMORHH@HRN

Activates procedure for stakeout of the point.

| w

& Oderzo
broken clouds
Saturday 13 April
few clouds
Sunday 14 April
light rain
Monday 15 April
clear sky
Tuesday 16 April
few clouds

<

This window shows the weather forecast for
next hours and next days.
14°C
Clicking on a day, the weather forecast for
1ec > the hours of that day is shown.

11°C An Internet connection is required.

Button

Description

&

Update weather forecast

The Work Screen
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Device information and
support

Share and print a QR
code label with Bluetooth
address

E3| X-PAD info
ABOUT LICENSE... RELEASES DEVICE SUPPORT
Support

Step Description

1. Click »; icon on the top left.

2. Tap Device page.
This page shows general information about device.

3. Tap Support page.

Send an e-mail to the support team or start a Teamviewer or AnyDesk connection in
X-PAD Ultimate.

Step Description

1. Click [7] icon on the top right.

2. Select Share QR Code.

TPS manual inpu*
75 Manuzl - TPS Ma [ current

TPS BT 235161001030

GeoMax - Zoom ; & Madify

GeoMax - Zoom 70/91
TPS BT ZRTB2 052846 T Delete

e Zenith40
wall | GeoMax-GNSS fenit
Rover BT GMZ179830 me: Share QR Code

&= Zenith RTK
Bl Geokax- GNSS Zenith 40 >
Rover B1: GMZ1/98302

| = +

4, The QR code label includes the Bluetooth address of each device.

Attached the QR code label on the device allowing to connect to the device.

14 WU The Work Screen



3.2

Receiver/Total Station Information

Description

3.3

This window shows general information about GPS receiver or total station connected.

Virtual Keyboard

Virtual keyboard

3.4

s | Ne Virtual keyboard allows the insertion of
letters, numbers and symbols.

To access the virtual keyboard from an input
field, click inside the field itself.

Description

Closes the window.

Activates the alphabetic keyboard.

Activates the numeric keyboard.

Restores the starting value.

Saves content of the fields and closes the window.

Select the quadrat for a bearing. Enter the value for the bearing without the
first number which normally indicates the quadrant.

Example: For 323.4549, type in 23°45'49” and press SW Iso. Displayed is
S23°45'49"W.

Select the chain (1 chain = 66 feet) for distances. Mainly used in the US.

- mo

Inserting Latitude and Longitude Values

Description

Syntax

In the input fields representing latitude and longitude values, you have to insert values according
to this rule:

<sign>GG.MMSSssss

The Work Screen QLU 15



Description of fields

Field Description
<sign> . + For latitude North and longitude East
. - For latitude South and longitude West
GG Decimal degrees
Separator
MM Two characters for minutes
SS Two characters for seconds
SSSS Tenths of a second
Examples
Field Description
12°34'56.7890 N 12.34567890
12°34'56.7890 S -12.34567890
123°45'56.7890 E 123.45567890
123°45'56.7890 W -123.45567890
3.5 Inserting Fractional Feet
Description Syntax

Distance and coordinate values can be input as fractional feet. The accepted format is as follows:

<feet>’ <inches> <fraction of an inch>"

Example
Field Description
5 feet, 6 inches and 5'6 1/4"
one fourth

The Work Screen



4

Job Management

Description

Jobs are organized in sites. You can create new sites and manage existing sites. Every new job is
created in the current site. Every site can contain several jobs.

4.1 Site Management
Access Step Description
1. Tap JOB.
2. Tap New/Open job.
3. Click @&.
Button Description
List. Alphabetic list of the sites
Map. Sites are shown in Google Maps.
. To create a new site.
New job.

Setting a site step-by-step

Creating a site step-by-
step

Allows to change the alphabetic order of the sites as ascending or descending.

Step Description

1. Tap JOB.

2. Tap New/Open job.

3. Click [H.

4. Enter a site name.

5. Select a line corresponding to the site to setup as current site.
6. Go back to the window listing the jobs. Only jobs of the selected site are shown.
Step Description

1. Tap JOB.

2. Tap New/Open job.

3. Click [H.

4. Click E.

Field Description

Collaborative site (X-  Activate this option to make the site collaborative, in order to share

PAD 365) jobs inside in X-PAD 365. Requires a X-PAD 365 license.
Site name Name of the site to create
Position Address and position of the site.

If the device has a valid GPS position, it is used automatically.

Or select the location on the map by holding down in the desired
position on the map. If your device is connected to the Internet, the
corresponding address is also displayed.

Job Management 17



Deleting a site step-by-

step Step Description
1. Tap JOB.
2. Tap Job utilities.
3. Tap Delete site.
4. Select site to delete.

= Alternatively use the context menu available when tapping on a site in the list.

= Jobs contained in the site are deleted and can not be recovered.

4.2 Job Management

Description The list of the jobs available on the device is displayed according to different modes.

Visualisation modes

Mode Description

Gallery Jobs gallery
Jobs are visualised in a carousel view with the picture associated to
the job or with a preview picture of the drawing. Information about
the editing date of the file and the file size is included. Click a picture
to open the job.

List List of jobs
Jobs are listed on a list together with the editing date and file size.
Click the row of the corresponding job to open it.

Map Visualisation of the jobs in Google Maps
The position of every job is represented in Google Maps: Click the
icon to get information about a job and to open it. If there are several
jobs in the same area, a list is displayed.

Calendar Visualisation of the jobs on the calendar
Jobs are visualised on a calendar based on their creation date. To
open a job, click the corresponding day. If several jobs have the same
creation date, the created jobs are listed by date.

Description of buttons

Button Description

Sites management

Carousel view

List view

Map view

Calendar view

EQOOBR
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Creating a job step-by-
step

Opening a job step-by-
step

Button

Description

Access to jobs available on Cloud platforms such as X-PAD 365 cloud, Microsoft
OneDrive, Dropbox, Google Drive, SkyDrive or Novatron X-Site.

Novatron is a manufacturer of machine control systems, and X-Site is their
cloud platform to ensure connectivity and collaboration between the machines,

the office and all teams. Within X-PAD Ultimate, it is possible to log in to the
system and access the different projects. Data exported from X-PAD Ultimate
can be uploaded to the platform and are immediately available to the machine.
Downloading data from X-Site to X-PAD Ultimate is also possible.

Change the alphabetic order of the jobs and the editing date as ascending or
descending.
Store and retrieve data in the OneDrive cloud server.

To create a job.

Step Description

1. Tap JOB.

2. Tap New/Open job.

3. Click E&.

Field Description

Site Site in which the job is created.

Collaborative job (X-
PAD 365).

Activate this option to make the job collaborative, in order to syn-
chronise it in X-PAD 365. Requires a X-PAD 365 license.

Job name

Name of the job to create.

Reference job

Create a link between the new job and an existing job.

When opening the new job, the points from the reference job are
loaded into the new job as reference points. The reference points can
be used for all the operations such as orientation of the total station
or the calibration of the GPS site.

Codes library

Link a library of survey codes to the job.
The library has a list of codes, descriptions and symbols that can be
used to describe the measured points.

GIS features

GIS features library to associate to the job.

The library has definitions of GIS features and of properties that can
be associated to the survey codes. When a point is stored, the associ-
ated GIS features are stored additionally.

Annotation

Descriptive notes of the job.

Coordinate System

The coordinates system assigned to the new job is set as default
system.

Position

Address and position of the job.

If the device has a valid GPS position, it is used automatically.

Or select the location on the map by holding down in the desired
position on the map. If your device is connected to the Internet, the
corresponding address is also displayed.

Photo

The selected photo is used to represent the job in the Gallery.
Image available on the controller or new photos taken can be used.

Step Description

1. Tap JOB.

2. Tap New/Open job.

3. Select the site containing the job to open.

4, Select the job from the list, from Google Maps or from the calendar.

Job Management
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Opening a job saved on a

Cloud server step-by-step Step Description
1. Tap JOB.
2. Tap New/Open job.
3. Select the cloud server on which the jobs are saved.
4, Login to the server, if required.
5. Select the job to open.

The job is copied into the current site and can be opened.

Job properties step-by-

step Step Description
1. Tap JOB.
2. Tap Job utilities.
3. Tap Job properties.
Field Description
Site Site in which the job is created.
Job name Name of the job to create.
Reference job Create a link between the new job and an existing job.

When opening the new job, the points from the reference job are
loaded into the new job as reference points. The reference points can
be used for all the operations such as orientation of the total station
or the calibration of the GPS site.

Codes library Link a library of survey codes to the job.
The library has a list of codes, descriptions and symbols that can be
used to describe the measured points.

GIS features GIS features library to associate to the job.
The library has definitions of GIS features and of properties that can
be associated to the survey codes. When a point is stored, the associ-
ated GIS features are stored additionally.

Annotation Descriptive notes of the job.

Coordinate System The coordinates system assigned to the new job is set as default
system.

Position Address and position of the job.

If the device has a valid GPS position, it is used automatically.

Or select the location on the map by holding down in the desired
position on the map. If your device is connected to the Internet, the
corresponding address is also displayed.

Photo The selected photo is used to represent the job in the Gallery.
Image available on the controller or new photos taken can be used.

Copying or sending a copy Copying a job
of the current job step-by-

step Step Description
1. Tap JOB.
2 Tap Job utilities.
3. Tap Save a copy of the job.
4 Save the open job and all linked files.

= Tap Copy to another site to copy the job to another site.

= Tap Move to another site to move the job to another site.
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Description of fields

Field Description
File name Name to assign to the copied job.
Device/Cloud Save the copy of the job on the device or on a Cloud server.
Share file Use services available on an Android device such as sending file by
e-mail, by Wi-Fi, Bluetooth, X-PAD 365, Google Drive, DropBox or
OneDrive.
Save a job

Step Description

1. Tap List.

2 Tap and holdJob name.

3 Tap Save as.

4, Save the open job and all linked files.

5 The just saved job can be opened directly.

Field Description

File name Name to assign to the copied job.

Cloud Save the copy of the job on a Cloud server.
This option is available by holding the job name and selecting Save
as.

Navigate through the
folders.

Cloud Server

X. X-PAD365

%3 DropBox

& Google Drive

4 OneDrive

Create new folders and
store the data there.

DropBox

New Folder

NewExport

CANCEL OK

Button Description

Store a copy of the job in @ memory unit connected to the device.
This option is available by holding the job name and selecting Save as.
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Button Description

Store a copy of the job in a device folder.

m This option is available by holding the job name and selecting Save as.
Deleting a job step-by- Delete selected jobs
step

Step Description

1. Tap JOB.

2 Tap Job utilities.

3. Tap Delete job.

4 Select the jobs to be deleted.

The selected job files and all linked files are deleted.

Delete one job

Step Description

1. Tap List.

2 Hold down on the job name.

3. Tap Delete.

4 The selected job file and all linked files are deleted.

Renaming a job step-by-

step Step Description
1. Tap List.
2. Hold down on the job name.
3. Tap Rename.
4. The selected job file and all linked files are renamed.

Fompact and repairing a This option performs a compaction and eventually a restoring of an existing job when many data
job step-by-step are delete or when the job is corrupt.

Step Description

1. Tap JOB.

2 Tap Job utilities.

3. Tap Compact and restore job.
4 Select a job.

A copy of the original job is created.

Restoring a job step-by- This option allows to import the RAW file of another job into in a job which is damaged and
step cannot be opened anymore.

Step Description

1. Tap JOB.

Tap Job utilities.

Tap Restore job.

2
3
4, Select the RAW file of the job to restore.
5

Assign a name to the new job which will contain the restored data.
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File extensions and folder

name Extension or folder Description
*.GFD4 Every job is saved in a file with *.GFD4 extension.
*.GFD4_BAK When opening a job, a copy is created automatically with
* GFD4_BAK extension.
*.RAW When closing a job, the RAW file is created with *.RAW extension;

The RAW file is a text file reporting all essential data of the job: topo-
graphic points and measures. The RAW file can be used by third-party
software to import data.

<name of the Sketches linked to points or to the measurement fieldbook are saved
job>_IMG in a sub-folder of the job folder. The name of the sub-folder is <name
of the job>_IMG.

Conversion of X-PAD Sur- Jobs created with X-PAD Survey 3, the previous version of X-PAD, are shown in the work list with
vey 3 files step-by-step the icon jg.

Jobs created with X-PAD Survey 3 must be converted before opening.

The conversion keeps the original job and creates a copy of the job in the new format.

Step Description
1. Tap JOB.
Tap New/Open job.

2
3. Select the job file to convert.
4 Press Yes to execute the conversion.
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5

Settings

Description

Saving and loading set-

tings step-by-step

5.1

The software operations are subjected to a series of parameters and options that are fully cus-
tomisable.

All settings can be saved:

. As default settings for every new job
. With a name for loading when necessary for a job

Save settings as default

Step Description

1. Tap Settings.

2 Click i

3. Click select Save settings as default.

4 The current settings are saved as default. Every new job uses these settings auto-

matically.

Save settings as

Step Description

1. Tap Settings.

2 Click .

3. Tap Save settings with name.

4 Insert a name to be used to save current settings.

Load settings

Step Description

1. Tap Settings.

2 Click .

3. Tap Load settings.

4 Select a file to load in current job.

Units

Description

5.2

The page allows to set the units for measurements to use for every type of data.

Step Description

1. Tap Settings.
2. Tap Units.
Decimals
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Description

Settings

The page allows to set the number of decimals to show for every type of data.

Step Description

1. Tap Settings.

2. Tap Decimals.




5.3

Coordinates

Description

5.4

The page allows:

. Setting the symbols to mark the abscissa, the ordinates and the elevations
. Setting the order of visualisation and insertion of abscissa and ordinates
. Setting the direction of the ordinates
The default direction of the ordinates is toward North but in some countries it is inver-

ted.

Step Description

1. Tap Settings.
2. Tap Coordinates.
GNSS

Description

Tab GNSS

The tab allows:

. Setting several parameters controlling the acquisition of the positions of the GPS

receiver

. Setting the functioning modes

Step Description

1. Tap Settings.

2. Tap GNSS.

Step Description

1. Tap Settings.
2. Tap GNSS.
3. Tap GNSS.

Accuracy check

Field

Description

Store only in Fixed

The epochs recording is done only if the receiver is in fixed position.

Accuracy check

Activates accuracy check.
GPS epoch is accepted if the current precision satisfies the preset
precision conditions.

RTK age check

Enables control of receiving corrections.
When activated, corrections must be received within the time set to
store the point.

Max age (secs)

Sets the maximum time that the new RTK fix needs to be received.

H Maximum horizontal precision for an acceptable GPSepoch.
\"/ Maximum vertical precision (elevation) for an acceptable GPS epoch.
DOP check Activates the check on DOP value.
The GPS epoch is accepted if the DOP value is lower than the preset
one.
Max DOP Maximum DOP value to make acceptable the GPS epoch.

Satellites check

Activates the number of satellites checked.
The GPS epoch is accepted if the number of tracked satellites is more
than the minimum value preset.

Min Satellites

Minimum number of satellites required for an acceptable GPS epoch.
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Tab Survey
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Field

Description

Sensors mode

It is possible to set the use of different types of sensors in surveying
and stakeout phases:

. None:
No sensor
. E-Bubble

Activates the use of an electronic bubble of the controller. The
GPS epoch is accepted if the electronic bubble is inside the toler-
ance range.

. E-bubble (GNSS receiver)
Available for Zenith 35. Activates the use of an electronic bubble
of the GPS receiver (if present). The GPS epoch is accepted if
the electronic bubble is inside the tolerance range.

. Tilted pole (GNSS receiver)
Available for Zenith 35. Activates the use of tilt and compass
sensors of the GPS receiver (if present). Sensors allow to calcu-
late the position of the point even if the pole is not vertical.

= To turn off the e-bubble temporarily while surveying, tap

once into the survey panel and select Deactivate. The
position is stored without any check.

Max error (2m
pole)

Maximum error acceptable outside the bubble considering a 2 metre
pole.

Localization area
check

Activates the GPS localisation zone check.

If a coordinate system defined by a localisation on more than two
points is set, the software verifies if the receiver position is inside the
localisation zone.

If the current position is outside of the localisation zone, an icon is
displayed on the coordinates panel in survey and stakeout windows.

i N 45°57'09.5371"° E 12°29'40.3363" 71.451m >

The localisation zone is drawn in the graphic window.

Average coords

Activates the calculation of the average point coordinates when meas-
ured multiple times.

Horizontal

Vertical

Tolerance for distances and elevations
If a measurement differs from the average value more than the
defined tolerance, it is highlighted in the list of measurements.

Miscellaneous

Field Description
GNSS position Select the symbol that represents the position of the GNSS receiver
symbol during surveying.

GNSS symbol 3D

Enables the display of a 3D symbol for the instrument, when the 3D
view is active in the survey and stakeout graphics window.

Configure always
GNSS receiver

Enables the complete reconfiguration of the receiver with the current
profile at each connection with the controller.

Photos store mode

Decide which pictures to store in case pictures are taken during the
survey.

. All photos:

. Only low res. photo

. Only high res. photo

. Only geo tagged photo

The tab allows to set the main functioning parameters for the different GPS survey modes.

Step Description

1. Tap Settings.
2. Tap GNSS.
3. Tab Survey.




GPS Survey

Field

Description

Measure mode

Automatic
Measurement ends automatically after the preset number of seconds.

Time on point
(sec)

Seconds of acquisition of the position of the point

For every second, a number of epochs equal to the frequency is saved
in the GPS profile.

For example: 1 Hz frequency = One position (epoch) per second, 5 Hz
= Five positions (epochs) per second.

To decrease the occupation time to one single epoch:
Click the corresponding icon to reduce the occupation time to shorter
than one second.

Time on Control
Point (sec)

Sets the seconds of acquisition of the position for a point of type
Master point.

Automatic survey

Field

Description

Measure mode

Mode to use for the automatic points survey:

. Time
Position is acquired at intervals of time.

. Distance 2D
Position is acquired at intervals of horizontal distance.

. Distance 3D
Position is acquired at intervals of three-dimensional distance.

. Distance 2D Plus
Position is acquired at intervals of horizontal distance and height
difference according to settings.

. Stop & Go
Position is acquired according to Stop & Go mode. When the
antenna remains static, the software begins to acquire the posi-
tion.

Measure every
(sec)

In case of Time mode:
Defines the interval of time between the automatic acquisition of posi-
tions.

Distance 2D In case of Distance 2D mode:
Defines the interval of horizontal distance that must be between the
position to acquire and the position previously acquired.

Distance 3D In case of Distance 3D mode:

Defines the interval of three-dimensional distance that must be
between the position to acquire and the position previously acquired.

Distance 2D Plus

In case of Distance 2D Plus mode:

Defines the interval of horizontal distance and the height difference
that must be between the position to acquire and the position pre-
viously acquired. The point is acquired when one of the values is
exceeded.

Stop time (sec)

In case of Stop & Go mode:
Defines the time to stay on the point to allow the acquisition of posi-
tion.

Max antenna
movement

In case of Stop & Go mode:

Represents the maximum movement allowed to consider a static
antenna. When the software identifies that the antenna remains in
static position with a movement lower than the maximum value, the
acquisition of the position begins for the defined time.

Post-Processing survey

Field

Description

Measure mode

Automatic
Measurement ends automatically after the preset number of seconds.
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Survey codes

Field

Description

Numeric codes

Activates a preferential use of numeric codes concerning survey
codes. The virtual keyboard appearing is the numeric one.

Measure after
Quick Code

When activated, measurements start immediately automatically after
the selection of the Quick Code.

Add new codes to
library

When activated, a code used during the surveying that is not store in
the library yet, is added automatically.

GIS line attributes
for all points

When activated, GIS attributes are required for each point of the line.
When not activated, GIS attributes are only required for the first point
of the line.

Average coordinates

Field

Description

Average coords

Activates the calculation of the average point coordinates when meas-
ured multiple times.

Max H

Max V

Tolerance for distances and elevations
If a measurement differs from the average value more than the
defined tolerance, it is highlighted in the list of measurements.

Miscellaneous

Field Description
Survey display Sets the default display mode of the survey graphics window per-
mode formed with GNSS.
. 2D (walk direction)
Displays items of drawing and surveying in 2D oriented mode
according to the direction of the antenna.
. 2D (north)
Displays items of drawing and surveying in 2D oriented mode
according to North.
. 3D (walk direction)
Displays items of drawing and surveying in 3D oriented mode
according to the direction of the rover.
. Map (Google or others)
Displays a reference map in surveying operation.
. Augmented Reality
Displays the items of drawing and surveying in the current view
of the device camera.
Tab Stakeout The tab allow to set the functioning and control parameters for the GPS stakeout.

Step Description

1. Tap Settings.

2. Tap GNSS.

3. Tab Stakeout.
Tolerance

Field

Description

Distance tolerance

Maximum horizontal distance between current position and stakeout
position.

If the distance between current position and position to reach is lower
than or equal to the tolerance, the software reports the reaching of
stakeout position.
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Field Description

Elevation tolerance Maximum acceptable difference between current elevation and
stakeout elevation
If the elevation difference is lower than or equal to the tolerance, the
software reports the reaching of the position in elevation.

Miscellaneous

Field Description
Vocal Info Activates the vocal information during the stakeout operations.
Confirm before Allows checking the stakeout position before proceeding to saving the
Store new point on position to stakeout.
When disabled, the stakeout point is saved without any further
request.
Reference GNSS Defines the reference to which the information to reach the stakeout
position with GPS is provided. References can be:
. North

Information is provided referring to North. Turn the controller
toward North and follow indications.

. Sun
Information is provided referring to the sun. Turn the controller
toward the sun and follow indications.

. Point
Information is provided referring to a reference point previously
defined. Turn the controller toward the point and follow indica-
tions.

Compass limit Distance determining the automatic change of visualisation of the
stakeout information.
If the distance of the receiver from the point to stakeout is more than
the preset value, an arrow appears indicating the direction.
If the distance of the receiver from the point to stakeout is lower
than the preset value, a stakeout sketch appears with the reference
to North, to the sun or to a point.

Stakeout display Sets the default display mode of the stakeout graphics window per-
mode formed with GNSS.
. 2D (walk direction)
Displays items of drawing and staking out in 2D oriented mode
according to the direction of the antenna.
. 2D (north)
Displays items of drawing and staking out in 2D oriented mode
according to North.
. 3D (walk direction)
Displays items of drawing and staking out in 3D oriented mode
according to the direction of the rover.
. Map (Google or others)
Displays a reference map in staking out operation.
. Augmented Reality
Displays the items of drawing and staking out in the current
view of the device camera.

Stakeout from CAD Select the stakeout elements from CAD:
. None
. Stakeout object
. Reference line

Tab Points name The window allows the customisation of point names according to the type of point. If the point
name is composed of letters and numbers, the program only increases the numerical part during
operations.

Step Description

1. Tap Settings.
2. Tap GNSS.
3. Tab Points name.
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5.5

Example

Field Description
Survey P1
The name of all surveying points starts with the "P" and the number
increases from 1 (P1, P2, P3, P4, ...).
TPS

Description

Tab TPS

30 W\ settings

The tab allows to set the total station survey functioning and control parameters.

Step Description

1. Tap Settings.

2. Tap TPS.

Step Description

1. Tap Settings.
2. Tap TPS.
3. Tab TPS.

Accuracy check

Field

Description

Horiz.angle (sec)

Vert.angle (sec)

Tolerance for distances and elevations
If a measurement differs from the average value more than the
defined tolerance, it is highlighted in the list of measurements.

Distance

Maximum acceptable error in distance for multiple measurements in
face 1 and face 2.

Elevation

Maximum acceptable error in elevation for multiple measurements in
face 1 and face 2.

E-Bubble check (X-
TILT)

Activates the use of electronic bubble.
The electronic bubble is visualised in the survey and stakeout win-
dows.

Max error (2m
pole)

Maximum error acceptable outside the bubble considering a 2 metre
pole.

Prism lost search strategy

Field

Description

Search after lost

Activates the automatic search of the prism after the total station lost
it.
When the prism is lost, the TPS goes in prediction mode for 3
seconds. After that time, if the prism is not yet recognised, the auto-
matic search starts immediately.
The searching modes are:
. None
No action
. 360° search
A 360° search of the prism is started.
. Win + 360°
A window search in the zone where the prism is lost is started
followed by a 360° search.
. Return to last pos.
The station goes in the last position where the prism was locked.
. Use controller's GNSS
Use the GPS location of the controller to search for the prism.




Tab Survey

Miscellaneous

Field Description

TPS symbol 3D Enables the display of a 3D symbol for the instrument, when the 3D
view is active in the survey and stakeout graphics window.

Photos store mode The system can store:
. All photos
. Only low resolution photos
. Only high resolution photos
. Only Geo tagged photos

Target height When enabled and the target hight is selected, a keyboard appears

immediate key- from which new values can be inserted.

board Otherwise, the value for the target height must be selected from a
table.

Free station in Enables the measurement of the reference point in free station setup

F1/F2 in direct and reverse face in order to assure maximum accuracy.

Step Description

1. Tap Settings.
2. Tap TPS.
3. Tab Survey.

Number of measurements

Field Description

Standard Sets the number of measurements that the TPS must perform before
storing a point.

Control point Sets the number of measurements that the TPS must perform before
storing a point of type control point.

Automatic survey

Field Description
Measure mode Mode to use for the automatic points survey:
. Time

Position is acquired at intervals of time.
. Distance 2D
Position is acquired at intervals of horizontal distance.
. Distance 3D
Position is acquired at intervals of three-dimensional distance.
. Distance 2D Plus
Position is acquired at intervals of horizontal distance and height
difference according to settings.
. Stop & Go
Position is acquired according to Stop & Go mode. When the
antenna remains static, the software begins to acquire the posi-

tion.
Measure every In case of Time mode:
(sec) Defines the interval of time among the automatic acquisition of posi-
tions.
Distance 2D In case of Distance 2D mode:

Defines the interval of horizontal distance that must be between the
position to acquire and the position previously acquired.

Distance 3D In case of Distance 3D mode:
Defines the interval of three-dimensional distance that must be
between the position to acquire and the position previously acquired.
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Field

Description

Distance 2D Plus

In case of Distance 2D Plus mode:

Defines the interval of horizontal distance and the height difference
that must be between the position to acquire and the position pre-
viously acquired. The point is acquired when one of the values is
exceeded.

Stop time (sec)

In case of Stop & Go mode:
Defines the time to stay on the point to allow the acquisition of posi-
tion.

Survey codes

Field

Description

Numeric codes

Activates a preferential use of numeric codes concerning survey
codes. The virtual keyboard appearing is the numeric one.

Measure after
Quick Code

When activated, measurements start immediately automatically after
the selection of the Quick Code.

Add new codes to
library

When activated, a code used during the surveying that is not store in
the library yet, is added automatically.

Average coordinates

Field

Description

Average coords

Activates the calculation of the average point coordinates when meas-
ured multiple times.

Max H

Max V

Tolerance for distances and elevations
If a measurement differs from the average value more than the
defined tolerance, it is highlighted in the list of measurements.

Miscellaneous

Field Description
Survey display Sets the default display mode of the survey graphics window per-
mode formed with the total station.
. 2D (walk direction)
Displays items of drawing and surveying in 2D oriented mode
according to the direction of the total station.
. 2D (north)
Displays items of drawing and surveying in 2D oriented mode
according to North.
. 3D (walk direction)
Displays items of drawing and surveying in 3D oriented mode
according to the direction of the TPS. The program shows the
direction based on the position of the controller, which can be
behind the TPS or behind the pole.
Tab Stakeout The tab allow to set the functioning and control parameters for the total station stakeout.

Step Description

1. Tap Settings.
2. Tap TPS.
3. Tab Stakeout.
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Tolerance

Field Description

Distance tolerance Maximum horizontal distance between current position and stakeout
position.
If the distance between current position and position to reach is lower
than or equal to the tolerance, the software reports the reaching of
stakeout position.

Elevation tolerance Maximum acceptable difference between current elevation and
stakeout elevation
If the elevation difference is lower than or equal to the tolerance, the
software reports the reaching of the position in elevation.

Miscellaneous

Field Description
Vocal Info Activates the vocal information during the stakeout operations.
Confirm before Allows checking the stakeout position before proceeding to saving the
Store new point on position to stake out.
When disabled, the stakeout point is saved without any further
request.
Tracking mode When activated, the tracking mode is always set with the continuous
surveying mode.
Reference TPS Defines the reference to which the information to reach the stakeout
position with the total station is provided. References can be:
. Target

Information is provided considering the operator on the target
looking toward the total station.

. Total station
Information is provided considering the operator on the TPS pos-

ition.
. North
Information is provided referring to North.
Turn to stakeout When activated, the motorised total station turns automatically
point toward the stakeout point when selected.
Stakeout display Sets the default display mode of the stakeout graphics window per-
mode formed with the total station.

. 2D (TPS direction)
Displays items of drawing and staking out in 2D oriented mode
according to the direction of the total station.

. 2D (north)
Displays items of drawing and staking out in 2D oriented mode
according to North.

. 3D (walk direction)
Displays items of drawing and staking out in 3D oriented mode
according to the direction of the TPS. The program shows the
direction based on the position of the controller, which can be
behind the TPS or behind the pole.

Stakeout from CAD Select the stakeout elements from CAD:
. None
. Stakeout object
. Reference line

Tab Points name The window allows the customisation of point names according to the type of point. If the point
name is composed of letters and numbers, the program only increases the numerical part during
operations.

Step Description

1. Tap Settings.
2. Tap TPS.
3. Tab Points name.
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Example

Field Description

Survey Example: P1
The name of all surveying points starts with the "P" and the number
increases as defined in the field Increment.

Increment Degine the rule for the name of the next point. It is possible to spe-
cify an increment other than 1, even a negative one.

5.6 Controller

Description Zenius 800 controller

The tab allows to set the F1 and F2 hardware button on the Zenius 800 controller with specific
functions in order to be faster and more productive in the field.

Step Description

1. Tap Settings.
2. Tap F1/F2 keys settings.
3. Define for survey and stakeout separately:

. F1/F2 keys

Funtion to execute when pressing the F1 hardware button.
. F1/F2 keys

Funtion to execute when pressing the F2 hardware button.

Juniper Allegro3 Android controller
The Juniper Allegro3 Android controller is supported by X-PAD Ultimate.

Many of the physical keys can be used to control the software. The six functions keys can be
customised as shortcut to activate some commands and options.

Samsung Active Android controller

The Samsung Active Android controller has an active button that can be customised to control
the software

5.7 CAD

Description The tab allows to set different display parameters of the CAD workspace.

Step Description

1. Tap Settings.

2. Tap CAD.

Tab Survey Step Description
1. Tap Settings.
2. Tap CAD.
3. Tab Survey.
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Field

Description

Topographic points

Turns on/off the display of stored points.

Reference points

Turns on/off the display of reference points.

Stakeout points

Turns on/off the display of stakeout points.

Measure lines

Turns on/off the display of measure lines.

Drawing by codes

Turns on/off the display of drawing by codes.

Parcels

Turns on/off the display of parcels.

Point display filters

Field

Description

Point name

Turns on/off the display of the point name.

Point elevation

Turns on/off the display of the point elevation.

Point code

Turns on/off the display of the point code.

Point description

Turns on/off the display of the point description.

Point symbol

Turns on/off the display of the point symbol.

Point symbol and label size

Field

Description

Label with back-
ground

Turns on/off the display of the label background.

Point size

Allows to set the size used to display the text of labels.

Auto size labels in
3D

Turns on/off automatic text size management when 3D display is
active. If the option is active, the size of the text changes depending
on the distance. The closest text is displayed with a larger size than
text further away.

CAD display filter

Field

Description

Main drawing

Turns on/off the display of drawing elements.

External refer-
ences

Turns on/off the display of elements stored in the external reference.

Use linetypes

Turns on/off the display of line types associated with the drawing
elements.

Line double thick-
ness

Turns on/off the display of drawing elements with a doubled thick-
ness.

Mono color draw-
ing

Turns on/off the display of colours for drawing element.

Autocenter in

Turns on/off the automatic centring of the drawing.

drawing During drawing operations, each time a CAD location is set, it is
shown in the centre of the graphical window.
Grid Turns on/off the display of the grid in the CAD window.
Grid step Sets the steps of the grid.
AR settings
Field Description
Height from Sets the height of the point of view, when augmented reality display
ground mode is active.
Radar Turns on the display of the plan view in the bottom right of a panel.
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5.8 Laser Scanner

Description Step Description
1. Tap Settings.
2. Tap Laser scanner.
Field

Description

Draw scan zone

Enables drawing of the scanning zone.
The drawing consists in a circle having the centre in the scan points.

Scan radius

Radius to use for the drawing of the scan area.
Corresponds to the average range of the scanner.

Prefix scan center

Prefix with which the scan centres have to be identified.
The scan zones are drawn in relation to the scan centres.

Prefix target

Prefix used to indicate the target points.

Scanner control

Enables the scanner control mode directly from X-PAD.
In the survey menu, an item is added allowing to access to web page
to control the scanner (in case of GeoMax Zoom300 scanner).

5.9 Miscellaneous
Description Step  Description
1. Tap Settings.
2. Tap Miscellaneous.
Miscellaneous
Field Description
Immediate key- When activated, the virtual keyboard appears when you click activat-
board ing an input field.
When deactivated, to see the keyboard, it is necessary to click in an
input field and then to click again on the same field.
Meteo info Activating this option the software queries periodically the server to
have updated info about the weather.
X-PAD Tips & Reset he messages for trips and tricks that appear the very first time
Tricks a command is selected.
Localisation settings
Field Description
Language Language used by the software.
For a correct operation, it is necessary to restart the software after
modifying the language.
Localization pack- Allows installing the localisation packages available for the different
age countries.
Time format Allows you to set the format 24 h or AM/PM.
Data format Allows you to set the date format.
5.10 Automatic Export
Description Step Description
1. Tap Settings.
2. Tap Automatic export.
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Field Description

Format Allows to set the format types of data to export automatic when clos-
ing the job.
Enabling this option the software generates the requested formats
automatically every time the job is closed avoiding this has to be
done by the operator.

5.11 Voice Commands

Description The tab allows to set the vocal commands to execute the operations to management the survey-
ing, stakeout, and handling of TPS and GNSS.

It is possible to customise the commands by entering the preferred word to start the action.
To improve the command recognition reliability, run a self-learning procedure that consists of
repeating the command 10 times.

Step Description

1. Tap Settings.

2. Tap Voice commands.

Restore default commands

Step Description
1. Click B.

2. Tap Load default voice command.

Android settings

To use voice commands, you must set the system language correctly in the device settings in the
voice recognition menu. Recognition is faster when used in Off-line mode.

5.12 Commands Manager

Description The tab allows to show or hide every command of the menus of the software.
This avoids the accidental modification of settings and parameters by inexperienced operators.

After setting which commands have to be available, a password is requested. To edit the set-
tings, the same password must be entered.

Step Description

1. Tap Settings.
2. Tap Commands manager.
5.13 X-Do!
Description X-Do! (https://flic.io/) is a physical accessory that can be purchsed and used in combination with

X-PAD ULTIMATE. X-Do! pairs to the controller through Bluetooth and that can be used to start
performing some operations.

The available actions are:

. Click
. Double-click
. Hold

It is possible to assign to each action a specific command of management of the GNSS and TPS
survey and stakeout with GNSS and TPS.
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5.14 Reports

Description The tab allows to set a text and an image (logo) that appear in the heading of every generated
report.

Step Description

1. Tap Settings.
2. Tap Report.
3. Options
. Report type
Select:

. ASCII format
. Excel CSV
. Excel XML
. PDF document
. HTML format
. Stakeout differences
Define how stakeout differences are reported.
. Export by date range
Define if only data between certain dates are exported. Define the range.
Sections
Select which data appear in the report:
. Coordinate system
. Points
. Reference points
. TPS measurements
Including TPS coefficients and parameters, TPS orientation (backsight, free sta-
tion, ...), TPS calculation
. GNSS measurements
Including GNSS calculation
. COGO reference line
. Stakeout points
Including single points, objects, distances and offsets, surfaces, roads and
sideslopes

4, Tap |4 Accept.
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6 Points, Measurements, Survey Codes and GIS
Features Management

Description This set of commands provides access to lists of data present in the job:

. Topographic points
. Reference points of the site measurements
. Survey codes

6.1 Topographic Points

Description Topographic points are all positions characterised by a name and having specific extra features.
Topographic points can come from:

. Direct measurement
. Manual input
. Importing of external files

A table shows the list of all topographic points present in the job. Points are listed according to
inserting order, so at first place you find the last point inserted. An icon represents the origin of
the point, the name, the code and the coordinates. Select a point for specific operations.

Step Description

1. Tap JOB.
2. Tap Points/Measurement/Codes.
3. Tap Points page.
Creating a point step-by-
step Step Description
1. Click E&.

The data of the point is organised in pages.

Coordinates page

Field Description

Point Name of the point

E,N, 2 Plane coordinates of the point

Geodetic coords Qllows entering the geographic coordinates of the point by choosing
etween:

. Latitude, longitude and height
. Earth centred XYZ coordinates

Lat.:, Long.:, Eleva- Geographic coordinates of the point
tion:

Properties page

Field Description

Code Survey code of the point
The icon allows to access the codes library and to select a code from
the list.

Description Extended description of the point.

Date Date and time of storing the point.

GIS Data If the GIS module is activated and one or more codes with GIS

information has been associated to the point, the Edit button can be
used to insert and modify the corresponding GIS properties.
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Sketch page

Description

Deletes sketch and photo.

Restores original content

Adds a label with main information of the point.
The label can be moved in every position.

Adds a label with a free text.
The label can be moved in every position.

Adds an arrow symbol. The arrow can be moved and turned.

Enables the free drawing mode.

Starts the application allowing to shoot a photo and save it.

eo- - 0- - o =

AVERAGE page

If a point was measured several times and if the option Average coords is activated in the
survey setup, it appears also the AVERAGE page.

The page reports the different measurements used for the coordinates calculation of the point.
For every measurement, the differences referring to the average value are visualised. It is
possible to decide which measurement to use for the calculation and also to edit directly a

measurement.
Editing a point step-by-
step Step Description
1. Select a point from the table.
2. Select Edit from the appearing menu.
3. The content of the window is the same as for the creation of a point.

Refer to Creating a point step-by-step.

Deleting a point step-by-

step Step Description
1. Select a point from the table.
2. Select Delete from the appearing menu.

Visualising point on CAD

step-by-step Step Description
1. Select point on table.
2. Select Display on CAD from the appearing menu.
3. The point is visualised in the centrr of the graphic window.
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Stakeout of a point step-

by-step Step Description
1. Select point on table.
2. Select Stakeout from the appearing menu.
3. The stakeout procedure starts. Refer to 14 GPS - Stakeout for further information.

Sharing data of a point

step-by-step Step Description
1. Select point on table.
2. Select Share from the appearing menu.
3. Chose the sharing method and complete the procedure.

For the selected point, the information related to coordinates (geographic and
plane), code, description and eventually the photo/sketch associated is sent.

Creati_ng selection rules Define a rule that automatically selects all matching points.
for points step-by-step

Examples:

. Select all points starting with a certain letter.
. Select all points with a certain survey code.
. Select a set of points by name.

. Select a set of points by date.

Applications:

. Exporting to an ASCII file
. Creating surfaces
. Defining the stakeout list

Step Description

Select point on table.

Tap B.
Select Edit.

Select one of the choices.

Tap .
Select Selection rule.

Njo(u|H|wNIE

Define:
. Attribute
Selection on which feature the rule is based on.

. Name
. Code
. Layer
. Type

. Creation date
. Elevation:

Indicates zero or one character. For example, "a?c" matches both "ac" and

"abc", but not "abbc".
. *

non n

Indicates zero or more characters. For example, a*c matches "ac", "abc",
"abbc", and so on.
. +
Indicates one or more characters. For example, a+c matches "abc",
"abbc", "abbbc" and so on but not "ac".
. Interval
The selection interval depends on the selected rule.
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Tools of the Point page

42

Searching a point

Step

Description

1.

Tap B.

2.

Tap Find point.

3.

Enter the name of the point to search. If the point is found, it is put first in the
table.

Visualising latitude, longitude and elevation

Step Description
1. Tap B.
2. Tap View LLH.
3. Every point is displayed with geodetic coordinates, if available.
= 117 L N 45°57'09.2289"
T L E12°29'39.6190"
H 52.727Tm
Visualising East/X, North/Y and Elevation/Z
Step Description
1. Tap H.
2. Tap View ENZ.
3. Every point is displayed with plane coordinates., if available.
= 117 E 234188.135m
T N 78465.442m
H -64.167m

Visualising distance and direction

Step

Description

1.

Tap H.

2.

Tap View Distance & Direction.

3.

Every point is displayed with the distance and direction from the current position.
For the calculation, the software can use the GPS receiver connected or the GPS
inside the TPS.

al— 4m

T 117 @

Setting elevation to points

Step Description

1. Tap .

2 Tap Edit.

3. Tap Set elevation to points.

4 Set a value for the elevation of the selected point.
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Adding elevation to points

Step Description

1. Tap H.

2 Tap Edit.

3. Tap Add elevation to points.

4 Add a value for the elevation of the selected point.

Inverting coordinates

Step Description

1. Tap H.

2 Tap Edit.

3. Tap Invert coordinates.

4 Reverse the sign for the coordinates of all points.

Press one of the keys.
. Invert coordinates

Activate the inversion for the East coordinates.
. Invert coordinates

Activate the inversion for the North coordinates.

Resetting the stakeout state

Step Description

1. Tap B.

2 Tap Edit.

3. Tap Reset Stakeout state.

4 The software saves the staked points with the status of already stakeed out, in this

way it is no longer possible to stakeout them.
The command is used to delete this status in order to run the staking again.

Deleting a group of points

Step Description
1. Tap B.
2 Tap Delete.
3. Tap Topographic Points.
4 Select points to delete.
Click ] to select or deselect all points of the list.
5. Click [ to proceed with deleting of points.

Deleting coincident points

Step Description

1. Tap H.

2 Tap Delete.

3. Tap Delete coincident points.

4 Searches for points on the same position of another point and deletes the points.

Points, Measurements, Survey Codes and GIS Features Management

a3



Diagram of distances and elevation

Step

Description

1.

Tap H.

2.

Tap Diagram distance/elevation.

3.

Points are displayed on a diagram with the distances on the horizontal axis and the
elevation on the ordinate axis.

Copying or moving selected points to the reference points table

Step Description
1. Tap .
2 Tap Save/Load.
3. Tap Transfer points to reference points.
4 Select points to copy or move.
Click ] to select or deselect all points of the list.
5. Tap &
6. Select Copy or Move.

Importing points from another job

Step

Description

1.

Tap H.

Tap Save/Load.

Tap Load points from job.

Select the job from which to load points.

AN Bl Il

Select the points to load.
In the Map page, visualise the points on Google Maps.
Click [ to select or deselect all points of the list.

Tap 4 to proceed with importing procedure.

Exporting selected points on another job

Step Description
1. Tap B.
2. Tap Save/Load.
3. Tap Save points to job.
4, Select points to save.
Click [ to select or deselect all points of the list.
5. Click &
6. Select the job to which the selected points must be exported.

Changing the visualisation order

Step Description

1. Tap B.

2. Tap Sort.

3. Sorting options:

. Ascending or descending order of the point nam
. Name of the points

. Creation date

. Ascending or descending order of the code name
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6.2

Fieldbook of Measurements

Description

Editing a measurement
step-by-step

Change target or pole
height step-by-step

The fieldbook of measurements reports the chronological list of all measurements performed on

site.

The measurements are listed according to measurement order. The last measurement is on top

of the list.

For every measurement, an icon specifying the type of measurement, the name of the measured
point, the date and time of acquisition, the code, description and other information is displayed.

Step Description

1. Tap JOB.

2. Tap Points/Measurement/Codes.

3. Tap Measure page.

Step Description

1. Select a measurement on the table.

2. Select Edit from the appearing menu.

3. The data of the measurements are displayed on different pages. Only some of them

are editable.

Points page

Field Description

Points Name of the point

Rover Antenna Antenna elevation (GPS)

height = When the antenna elevation is changed, the correspond-
ing point coordinates are recalculated.

Target height Target elevation (TPS)

= When the target elevation is changed, the corresponding
point coordinates are recalculated.
Code page

Field Description

Code Code of the point

Description Extended description of the point

GIS Data Allows to edit the GIS attribute.

Sketch page

Field Description
Sketch Sketch or picture associated with the point
Step Description
1. Select a measurement on the table.
2. Define if the change applies to one or to all session measurements.
3. Enter the value to assign for the target or pole height.
4, Click 4.
= When the target or pole height is changed, the corresponding point coordinates are

recalculated.
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Deleting and restoring Deleting
measurements step-by-

ste
P Step Description
1. Select a measurement on the table.
2. Select Delete.

= The measurement is not completely deleted but the delete status is assigned.
The measurement can be restored at any time.

Restoring

Step Description

1. Select JOB.
2. Select Points/Measurement/Codes.
3. Select Measurements page.
= Select a measurement on the table which has the delete status is assigned y the |4
icon.
4, Click Restore.

Deleting a group of measurement

Step Description

1. Select JOB.
2. Select Points/Measurement/Codes.
3. Select Measurements page.
4, Tap B
5. Select Delete measurements.
6. Select a measurement on the table.
Click ] to select or deselect all measurements of the list.
7. Click [ to proceed with deleting of measurements.
Searching for a measure-
ment step-by-step Step Description
1. Tap .
2. Select Find measure.
3. Enter the name of the point to search.
If a point with a corresponding name is found, it is placed first in the list.
Notes step-by-step From the list of measurements, notes can be displayed, hidden or added.

Two types of notes are available:

Type Description

Automatic notes Notes inserted automatically by the software in response to cer-
tain events.
For example:

. Connection of the instrument

. Interruption of the connection to the instrument
. Start of the base

. Start of raw data recording

. Interruption of raw data recording

User notes Texts, sketches and photo saved by the user
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Displaying or hiding notes

Step Description

1. Tap H.
2. Select View Notes or Hide Notes.

Adding a note

Step Description

1. Tap BB

2. Add a descriptive text on the first page.

3. Add a sketch or a photo. on the second page.
Moving the GNSS base After post-processing the raw data from the base and obtaining corrected coordinates for the
step-by-step base, the coordinates of the base can be changed. The coordinates of all other points in the job

are updated.

Step Description

1. Tap H.

2 Select Edit.

3 Select Shift GNSS base.

4, Decide between adding new coordinates and shifting the existing values.

5 Confirm that the coordinates of the base are changed and that the coordinates of all

measured points updated.

Field Description

Base name List of base points present in the job.
Select the base for which to insert the new coordinates.

Mode Decide between adding new coordinates and shifting the existing val-
ues.

. New coordinates LLH
To insert new values for longitude, latitude and height.
. Shifting values LLH
To insert values for shifting in longitude, latitude and height.
. New coordinates ENZ
To insert new values for East, North and elevation.
. Shifting values ENZ
To insert values for shifting in East, North and elevation.

Latitude, Longit- Insert the new coordinates of the base or of the movement values.
ude, Height
E,N, Z

Report of measurements Generates a detailed report of all measurements in the job.

step-by-step
Available output formats:

. ASCII

. CSV for Excel
. XML for Excel
. PDF

. HTML

Step Description

1. Tap B.
2. Select Measurements report.
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Create surface from To create a three-dimensional triangle surface using the points of bathymetric sessions.

bathymetry step-by-step

Step Description
1. Tap B.
2. Select Create surface from bathymetry.
3. Select the bathymetric sessions and proceed with creation of the surface.
Field Description
Name Name of surface to create
Contour lines Enables visualisation of the contour lines on the surface.
Contour step Equidistance used to draw the curves.
Contour color Colour to use to draw the curves.
6.3 Reference Points
Description The table of reference points manages all topographic points with known coordinates which can

be used in different situations as reference points and check points.

Step Description
1. Tap JOB.
2 Tap Points/Measurement/Codes.
3. Tap Reference.
4 The functionality of the table is similar to the Points table.
Refer to 6.1 Topographic Points.
6.4 Survey Codes
Description Survey codes allow the precise identification of points and to automate many operations to

complete a drawing of the survey.

For every code, information can be added:

A description

A symbol and layer

Based on the code, points are represented with a certain symbol and on a certain layer.
A GIS feature

The GIS feature is composed by a group of properties freely definable by the user.
When a code or a GIS feature is associated to a point it is possible to integrate the point
with the information corresponding to properties defined by the feature.

Survey codes can be defined in a parametric way that generate a corresponding parametric long
description.

Different libraries of codes can be defined and used in different jobs. The current library can be
exchanged with a different one.

Step Description
1. Tap JOB.
2. Tap Points/Measurement/Codes.
3. Tap Codes.
Listed are all survey codes of the current library.
For every code, a symbol and a description are displayed.
IS5 Code libraries are saved as files in the directory X-PAD\_Data\Codes. Files have *.xml

extension.
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Creating a code step-by-
step Step

1. Click .

Description

The data of the code is organised in pages.

Main data page

Field

Description

Code

Name of the code

For a parametric codes define for example:
. D#

. D25

. LP.D25 (usage with multiple codes)

Description

Extended description

For a parametric codes define for example:

. Distance # cm from measured point

. Distance 25 cm from measured point

. Lamp post distance 25 cm from measured point

Layer

Layer associated to point

Color by layer

The colour of the layer is used for the drawing of the point symbol

Color

Colour used for the point symbol if the layer colour is not used

Symbol size

Dimension of the symbol

Drawing type

Defines how the measured object is shown in graphics.

. Single point
A single position is used, for example for a tree or an illumina-
tion pole.

. Line
A polyline is used, for example for the side of a road or a wall.

. Square diagonal
A square is used inserted at the opposite end of the measured
point.

. Square Center
A square is used inserted at the centre of the measured object
or in the middle of a measured line.

. Rectangle base
A rectangle is used inserted at the opposite end of the measured
point of the base and a point on the opposite side

. Rectangle center
A rectangle is used inserted at the centre, the middle point on a
side and a third point on the other side

. Circle 3P
A circle is used inserted by measuring three points on the cir-
cumference.

. Circle center
A circle is used inserted by measuring the center point and a
point on the circumference.

. Spline
A spline is used.

. Control point
A control point measurement is used.

GIS features

One of the GIS features from the current job can be assigned to the
point. More information can be added defined by the properties of the
associated GIS feature.

Layer & Color page

These are the settings for the single layer. When creating a layer, the default settings saved in
the main Settings page are displayed. The settings here can be changed

Field

Description

Layer

Layer linked to point

Color by layer

The colour of the layer is used for the drawing of the point symbol

Color

Colour used for the point symbol if the layer colour is not used

Symbol size

Dimension of the symbol
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Editing a code step-by-

step

Deleting a code step-by-

Symbol page

Field Description

Symbol Select a symbol used to draw the point to which the code is associ-
ated.
Click [@).

Step Description

1. Select a code from the table.
2. Select Edit from the appearing menu.
3. The content of the window is the same as for the creation of a code.

Refer to Creating a code step-by-step.

step Step Description
1. Select a code from the table.
2. Select Delete from the appearing menu.
Tools of the Codes page Deleting a group of codes

Step Description

1. Tap B.

2. Tap Delete codes.

3. Select codes to delete.

Click ] to select or deselect all codes of the list.

4, Click [ to proceed with deleting of codes.
Creating a library

Step Description

1. Tap B.

2. Tap New library.

3. Enter a name for the library.

The new table is empty and ready to insert new codes.

Loading a library

Step Description

1. Tap H.

2 Tap Load library.

3. Tap Load library.

4 Select the file corresponding to library to load.
Importing a code list from ASCII file

Step Description

1. Tap H.

2 Tap Load library.

3. Tap Load library from text file (ASCII).

4 Select text file to load.
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Step Description

5. Select the importing scheme or select Custom to create an import scheme.

6. For Custom: Set the separation character.

7. Set the number of lines composing the header of the file and that have hence not to
be imported.

8. Tap B-
For Custom: Decide which fields are present in the file and in which order.

10. Tap B-

11. A preview of the importing result is displayed.

12. Tap B-

13. For Custom: Assign a name to the importing scheme so that it can be reused.

14. Tap |4 to start the import.

== Schemes for import and export are saved as files in the directory X-

PAD\_Data\Schemes. Files have *.psc extension.

Importing codes list from a GeoMapper file

Step Description

1. Tap B.

Tap Load library.

2
3. Tap Load library from GeoMapper file.
4

Select the GeoMapper file containing the codes to import.

Importing a code list from SCC file (Microsoft Visual SourceSafe)

Step Description

1. Tap B.

2 Tap Load library.

3. Tap Load library from SCC file.

4 Select the SCC file containing the codes to import.

Importing a code list from LandXML file

Step Description

1. Tap B.

Tap Load library.

Tap Load library from LandXML.

2
3
4, Select either to add codes to the current library or to create a new library.
5

Select the LandXML file containing the codes to import.

Exporting the current library

Step Description

1. Tap B.
2. Tap Save a library copy.
3. Assign a name used to save the current library.
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Symbols manager step-by-

step

6.5

Exporting the current code library as default code library

Step Description

1. Tap H.
2. Tap Save library as default.
3. The current code library is saved as default. Every new job uses this code library

automatically.

Managing GIS data

Step Description

1. Tap .
2. Tap GIS Manager.
3. The table of GIS features that can be added to survey codes is displayed.

In the Symbols manager, symbols for points codes can be added or deleted.

Step Description

Tap JOB.

Tap Points/Measurement/Codes.

Tap Codes page.

Tap New code or Modify code.

Tap Symbol page.

IS I Il ol A

Click [@).

Deleting a symbol

Step Description

1. Select a symbol from the table.

2. Select Delete from the appearing menu.

Importing symbols

Symbols can be imported from blocks of DXF files.

= Blocks to use to become symbols must have the base entities like lines, polylines,
arcs and circles and must have small dimension.

Step Description

1. Tap .
2. Tap Import blocks from DXF.
3. Select the DXF file having blocks to import.

For every block in the DXF file, the maximum dimension and a corresponding scale
factor for the symbol is calculated.

= Reference blocks can be used as snap point to create topographic points, to create
drawings or as coordinate to stakeout.

GIS Features

Description

A GIS feature consists of a group of properties which describe elements of the measured area.

The GIS features are used to measure and describe elements of the measured area with the
scope to create a GIS system.
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Creating a GIS feature
step-by-step

Example of GIS features

GIS feature

Attribute name

Attribute type

Constraints

Well Type List of values
Depth Floating-point value Obligatory
Number of connec- Integer value Minimum 1
tions Maximum 4
Maintenance True/False

Tree Type List of values
Elevation Floating-point value Obligatory
Diameter Floating-point value Obligatory
To cut True/False

The library of GIS features with the corresponding attributes is user-definable.
Every GIS feature can be associated to a survey code.
During a survey

. Saving a point
The software checks the survey code associated with the point. If a GIS feature is associ-
ated to the survey code, a window is displayed allowing to add the corresponding attrib-
utes.

. Saving a line
The attributes can be assigned to the first point of the line, to all points or to the last
point of the line. In most cases, the last point of the line is the best solution because more
information about the line is available.

Export

All information associated to points can be exported in different ways.

Step Description

Tap JOB.

Tap Points/Measurements/Codes.

Tap Code page.

Tap B.

Tap GIS Manager.

IS Il Bl Nl B

The total number of GIS features is displayed at the bottom left.
Tap B to sort the features by name to simplify the search and the editing.

Step Description

1. Click .

Field Description

Name Name of the GIS feature

Attributes List of attributes defined by the feature

Define specific attributes.

OR

Select from predefine attributes. The value of predefined attributes is
extracted from the measurement. Examples for predefined attributes:
. Point Date

. Point Time

. GNSS Horizontal accuracy

. GNSS Vertical accuracy

. Cable detector depth
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Button

Description

To create an attribute.

To move the attribute to the previous position.

O |8 < i+

To move the attribute to the next position.

Editing a GIS feature step-

by-step Step Description
1. Select a GIS feature from the table.
2. Select Edit from the appearing menu.
3. The content of the window is the same as for the creation of a GIS feature.
Refer to Creating a GIS feature step-by-step.
Deleting a GIS feature
step-by-step Step Description
1. Select a GIS feature from the table.
2. Select Delete from the appearing menu.
Adding a GIS feature step-
by-step Step Description
1. Click .
Field Description
Name Name of the attribute
Type Value of the attribute
. Text
Alpha-numeric text
. Integer number
Any number, positive or negative, without fraction, including 0.
Examples: 1, 108, -43
. Real number
Any number, positive or negative, with fraction, without 0.
Examples: 1.5, 108.46, -43.98
. Title
The title is not an attribute but the title of the group of the
following attributes
Prompt Text requesting the attribute
Default value Value to purpose as default
List List of values
Fixed list When actived, the value of the attribute must be selected from the
list of values and can not be entered manually
Mode Mode of request of value
. Active
Normal request
. Read only
The attribute is not editable.
. Hidden
The attribute is hidden and is not visible.
Obligatory When actived, a value for the attribute must be assigned. It cannot

be left without a value.
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Tools of the GIS features Saving GIS features

page
Step Description
1. Tap B.
2. Tap Save GIS features.
3. Assign a name used to save the current library.

Exports the GIS features of the current job to an external library. It can then be
used in other jobs.

Loading GIS features

Step Description

1. Tap B.
2. Tap Load GIS features.
3. A library of GIS features previously exported from another job is loaded in the

current job.
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7

Coordinate System

Description

The coordinate system allows the definition of parameters and methods for the calculation
including for the transformation of the geographic coordinates obtained from GPS instruments.

Modification of the coordinate systems parameters causes an automatic recalculation

Tools of the Coordinate
System page

56

Coordinate System

=3 of the coordinates of the GPS points in a job. This way the coordinate system can be
changed at any time.
Step Description
1. Tap JOB.
2. Tap Coordinate System.
3. Tap B.

Loading a coordinate system

A coordinate system previously saved from another job can be loaded and used in the current

job.
Step Description
1. Tap B.
2. Tap Load system.
3. Select a file of the coordinate system to load.

Saving the current coordinate system

Step Description
1. Tap .
2 Tap Save current system.
3. Define the name for the file and the folder where to save.
4 The parameters and settings of a coordinate system are saved in an external file to
be used in other jobs relate to the same zone.
== Files containing the definition of a coordinate system have *.psc extension.

Saving a coordinate system as default

Step Description

1. Tap H.

2. Tap Save as default system.

3. The parameters and settings of a coordinate system are saved as default. Every new

job uses the coordinate system automatically.

Saving a coordinate system as site default

Step Description

1. Tap .

2. Tap Save as site default system.

3. The parameters and settings of a coordinate system are exported as site default

system.
The coordinate system is applied to all new jobs of a site by default

Report of the current coordinate system

Generates a detailed report of all settings of the current coordinates system.



Available output formats:

. ASCII

. CSV for Excel
. XML for Excel
. PDF

. HTML

Step Description

1. Tap .

2. Select Report.

Share to X-PAD 365

Share the selected coordinate system directly in the X-PAD 365 chat.

Step Description

1. Tap B.
2. Select Share to X-PAD 365.
7.1 Cartographic System
Description Setting the cartographic system is necessary when coordinates of points must refer to a system

defined by a reference projection, datum, ellipsoid and transformation parameters.
The cartographic system can be used for:

. The calculation of geographic coordinates of GPS instruments
. The calculation of the scale factor to apply to distances measured with total stations

Select a predefined system or define a system with specific parameters.

Step Description

1. Tap JOB.
2. Tap Coordinate System.
3. Tap Cartographic system page.
Field Description
Name Name to assign to the system
Projection Cartographic projection to use
Datum Datum to use to convert from the WGS84 ellipsoid to the cartographic
system ellipsoid.
Click the field to access a list of default and user-defined datum.
Ellipsoid Ellipsoid of the cartographic system.
Click the field to access a list of default and user-defined ellipsoids.
Origin Lat Parameters of the coordinate system
Origin Lon.
False East
False North
Scale
the cartographic system should be used for the transformation of the coordin-
= If th hi hould b d for th f i f the GPS di

ates, it must be specified using the command GNSS Localization.

Tools of the Cartographic Saving a system as predefined
system page

Step Description

1. Tap B.

2. Tap Save as predefined.

Coordinate System



Step Description

3. Save the current system in the User group of the predefined systems.
The system can then be used in other jobs.

Loading a predefined system

Step Description

1. Tap B.
2. Tap Load predefined system.
3. Per default, a wide list of coordinate systems used in different countries is available.

They are organised by country.
Or select a user-defined system from the User group.

Deleting the current cartographic system

Step Description

1. Tap B.

2. Tap Cancel current cartographic system.

7.2

GNSS Localisation

Description
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Define the method to use for transformation of the GPS coordinates in plane coordinates and
vice versa.

Without an assigned GPS localisation, only the geographic coordinates of the points are recor-
ded. A visualisation of the points in the graphic window is impossible.

Step Description

1. Tap JOB.

2. Tap Coordinate System.

3. Tap GNSS Localization.

System Description

No system No coordinate system is applied

Local - Single point A system is created based on a local projection referred to one origin
point.

Local - Site calibra- A system is created based on several points with known geographic

tion and local plane coordinates.

Reference axis A system is created based on the measurement of a point of origin

and the measurement of a second point which defines the direction of
the axis. Refer to Reference axis.
Available for §5.

2 Reference axis The position and orientation of the station are determined by measur-
ing four reference points. The points define two axes which, intersect-
ing each other, determine the position of the station.

Available for pH.

Cartographic sys- For the transformation from geographic to plane coordinates a carto-
tem graphic system is used.
Refer to 7.1 Cartographic System for an explanation of cartographic
systems.

Local system - single point

Step Description

1. Select Local - Single point.

2. Tap Details.




Step

Description

Specify the geographic coordinates of the reference point.
. Select an existing point from the job by typing the name, selecting it from
the graphic or selecting it from a table.
. Measure a point. Tap Measure. In a window, specify the elevation of the

antenna.
4. Tap B
Specify the local coordinates of the reference point.
. Select an existing point from the job by typing the name, selecting it from
the graphic or selecting it from a table.
. Type in the local coordinates.
6. Tap B

Specify the mode for the calculation to use for elevations.

Local system - site calibration

Step Description
1. Select Local - Site calibration.
2. Tap Details.
3. In the table, pairs of points are listed which can be used for the calculation of the
local system.
For each pair, it can be defined if the data are used for the calculation of the plane
transformation and for the elevation.
Based on the selection, the method for the calculation of the plane coordinates is
selected automatically.
For each pair, the deviations regarding the coordinates and elevations are calculated.
1-100a
@ H o0.002m
Lat. N 45°17'11.3864"
Lng. E9°28'26.0826"
® Vv ooiam M
118.047m
4. Tap [ to add a pair of points.
Specify the geographic coordinates of the reference point.
. Select an existing point from the job by typing the name, selecting it from
the graphic or selecting it from a table.
. Measure a point. Tap Measure. In a window, specify the elevation of the
antenna.
6. Tap B-
Specify the local coordinates of the reference point in one of the following ways:
. Select an existing point:
. From the job by typing the name
. From a graphic
. From a table
. Or add a point by typing in the local coordinates.
8. Continue adding more points.
Verify deviations calculated for every point and the scale factor visualised in the
lower part of the window.
10. Tap B
11. Select the mode of calculation to use for elevations.

In the lower part of the window, the method of calculation chosen by the software is
displayed. The selection is based on the number of available localisation points.
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Step

Description

12. Click on the panel to select the scale application mode.

Method

Scale

Barycentric
Conformal (scaled)

. Rigid body (unscaled)
No scale factor is applied. The original distances between measured points are
maintained.

. Conformal (scaled)
A scale factor is calculated and applied.

. Helmert 3D
Geometric transformation with 7-parameters within a three-dimensional space.
A scale factor is calculated and applied.

Tools of the GNSS Localiz-
ation page

The Tools offers options for importing and compiling calibration points.

Step Description
1. Tap H
System Description

Import from refer-
ence points

Import of points which have both the cartographic coordinates (North,
East, elevation) and geographic coordinates (latitude, longitude,
height).

Import FieldGenius
RAW file

Import of calibration systems defined in a job created with software
FieldGenius.
The RAW file of FieldGenius is required.

Import SurvCE LOC
file

Import the calibration system from SurvCE program in LOC format.

Export for Topcon
Machine Control

Export of the calibration system to Topcon Machine Control system.

Export SurvCE LOC
file

Export of the calibration system for the SurvCE program in LOC
format.

Delete all points

Delete all points of the calibration system.

Reference axis
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A system is created based on the measurement of a point of origin and the measurement of a
second point which defines the direction of the axis.

Step Description

1. Select Reference axis.

2 Tap Details.

3. Enter the coordinates for the origin point of the reference axis.

4 Tap Measure to measure a reference point.
'?aRp Select to choose the coordinates from the CAD window.

5. Tap Measure to measure the origin point of the reference axis.

6. Tap Measure to measure a point that defines the direction of reference axis.

7. Select the calculation method to be used for elevation.

8. Tap Accept.

9. Before selecting a cartographic system for use, related settings must be defined.
Refer to 7.1 Cartographic System.

10. Select Cartographic system.

11. Tap Details.




Step Description

12. The parameters of the current cartographic system are displayed.
In X-PAD for Windows Mobile, a cartographic system can be selected from the sys-
tems available.

13. Tap B

14. After defining the mode of calculation of the coordinates the procedure allows to set
the mode to use for elevation calculation.

WGS84 ellipsoid height

The elevation on the WGS84 ellipsoid is maintained.

Reference ellipsoid height

When a cartographic system has been set: The elevation referred to the refer-
ence ellipsoid of the cartographic system is assigned.

Elevation on local system

When a local system has been set: The elevation referred to a local system
data is assigned.

Reference elevation

The elevation is referenced to a control point that can be measured or selected
from the points database.

Geoid

The geoid models installed with the localisation packages are listed. The eleva-
tion is calculated by interpolation on the selected geoid model.

Offset

To set a value to be added to the elevation calculated using one of the above
methods.

Two reference axis

=
Step Description
1. Tap Measure to measure the two points, which define the first reference axis.
2. Tap Measure to measure the two points, which define the second reference axis.
3. Tap Select to choose the first reference line from the graphic window.
4, Choose the second reference line from the graphic window.
5. The two possible solutions for the position of the station are proposed.
6. Click on the correct solution.
7. Tap Save.
8. The procedure ends with storing the position and orientation of the station.
7.3 TPS Coefficients
Description Define parameters for the reduction of the distances measured with the total station to the sea

level and at the cartographic plane.
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Step Description

1. Tap JOB.

2. Tap Coordinate System.

3. Tap Ground to grid scale factor.

Field Description

To sea level The reduction is calculated to the sea level based on the set average

elevation.

Average elevation The reduction is calculated to an average elevation of the distances.

To cartographic The reduction is calculated to distances at the cartographic plane.
plane (grid)
Scale factor The reduction is calculated using a scale factor to the cartographic
(global) plane.

. None

The software does not apply a scale factor.

. Global scale factor
The scale factor can be inserted manually or calculated based on
a coordinate. A cartographic system must be set. This factor is
applied to all TPS measurements.

. Automatic scale factor
The scale factor is calculated for each TPS measurement using
the average position between the measured point and the total
station. A cartographic system must be set.

7.4

Base Position Adjustment

Description

Insert or calculate a correction factor for the base position so that the rover has exact coordin-
ates.

Example:

Start the base on an unknown position. Then go with the rover to a point with known coordin-
ates and measure it. The difference between the known position and the position provided by the
base represent the correction in latitude, longitude and height that must be applied continuously
to coordinates of the rover.

Step Description

1. Tap JOB.

2 Tap Coordinate System.

3. Tap Base pos. adjustment.

4 Tap Measure to measure with the rover a point with known coordinates in the

defined coordinates system.

5. Define the local coordinates corresponding to the reference point.
Select an existing point from the job by typing the name, selecting it from the
graphic or selecting it from a table

6. The difference between the coordinates of the point provided by the base and the
coordinates calculated from the known point is the difference which will be saved
and applied to coordinates of the rover automatically.

. A Latitude, A Longitude, A Elevation
Correction in geographic coordinates to apply to coordinates received from the
base to have the correct coordinates (as if the base were located on a known
point).
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8

CAD

Description

CAD is a fundamental element in X-PAD allowing to use the software not only for survey and
stakeout but also as a flexible tool helping in every situation.

Access to CAD

Step Description

1. Tap IR
2. The window has a tool bar in the lower part from which you access to all the CAD
functions.
EE 12m

h Data /é Draw % Edit E]Info

= The Project Manager icon [E] appears only on tablets.

Closing CAD

Step Description

1. Click in the area for graphic visualisation. An icon for closing the CAD window
appears.

:/é Draw % Edit mlnfo

2. Tap EB.

CAD
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8.1 Controlling the Visualisation

Activating buttons and Step Description

commands
1. Click in the graphical windows of the drawing display.

The buttons and commands for displaying the drawing are activated.

Buttons and commands Buttons

Description

Zoom all
Displays of all the drawing elements

Zoom window
Allows to specify the visualization area through indication of the opposite angles

Zoom in
Enlarging the visualisation

Zoom out
Reducing the visualisation

3
=}

Points labels
Enable and disable displaying point data

e

Points visibility
Enable and disable visibility of points

Working area
The icon notifies that the drawing extension is too large to display all elements
appropriately and allows you to define the working area.

O B

Commands

Button Description

Pan Shifting of the view is always active. Click in the graphic area and drag the view.

Pinch Tap in the graphic area using two fingers and spread them on the screen.

s

Pinch Tap in the graphic area using two fingers and merge them on the screen.

e
d

Setting the working area When the drawing extension is too large to display all items correctly, Y appears.
step-by-step

By clicking on the icon, the area to work on can be defined.
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When a working area is stored, the software usees it as default view for the CAD and Job
window. If a working area is defined, the command Zoom Max. shows the defined working area.

Working areas can be defined in the two ways.

Setting a working area directly

Step Description

1. Tap 3.
2. Perform the view adjustment.

0
o]

3. Tap 4 to save the working area.

Defining a working area

Step Description

1. Tap 3.

2. Click Define working area.
Tap [@l. If you have already defined a working area, you can create a new one.

3. Perform the view adjustment.

0
o]

4, Tap 4 to save the working area.

Erasing a working area

Step Description

1. Click Remove working area.
Tap @l

2. Click Zoom Max. to show the entire drawing area.
Tap E.

8.2 Display Mode

Description Set the display mode of the CAD by clicking one of the active view mode buttons in the CAD
window.

Buttons

Button Description

2D
Enables 2D drawing display.

3D
Enables 3D drawing display.

Maps
Enables 2D display of a reference map.

H H B
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Button Description

Augmented Reality

Enables the use of augmented reality.
3D view step-by-step Activating 3D visualisation of the drawing

Step Description

1. Tap .
Buttons
Button Description
Views

Select one of the predefined views using the faces of the cube.

Commands

Button Description

Chang Click on the graphic area and drag to change the point of view.
e view

Pinch Tap in the graphic area using two fingers and move them apart to zoom in.

s

Pinch Tap in the graphic area using two fingers and bring them closer together to zoom
in out.

e
d

Using maps step-by-step X-PAD allows the use of different types of maps as references for the survey and stakeout
activities. All data are displayed as overlap to a map.

Select between Google maps, Bing, OpenStreet, TIFF, GeoTIFF raster map and others.

GeoTIFF includes the parameters for the positioning and sizing of the image map. When a
GeoTIFF raster map is imported, it is displayed in the right position and with the right scale.

On the main maps, overlap the Web Map Service (WMS) maps, provided by government agen-
cies or other offices, that represent more elements typical of the area and interesting for the
surveying activities.

Step Description

1. Tap E31.

2. Tap [1.
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Select maps for visualisation

Step Description

1. Tap [[I.
. On-line maps page
A list of available maps. Choose the desired map or choose None if you want
no main map but only WMS maps.
. On-line WMS
A list of WMS maps defined. More than one WMS map can be displayed.

Web Map Server maps (WMS)

Step Description

1. Tap 2.
2. Click On-line WMS.
3. Tap E1.
. Name
Name to assign to the WMS map.
. Url
Address of the WMS map
. User

User name for accessing the WMS service, if necessary
. Password
Password for accessing the WMS service, if necessary
. Layer
Select the layer to visualise among the ones available in the server
. Projection
Projection used by the WMS service
. Use cartographic system

Creating maps to use in off-line mode

Step Description

1. Make the reference map and eventually the WMS maps visible before proceeding to
save an off-line map.

Select Data.

Select Save off-line map.

Save the map.

AN Bl I

Set the view in order to include the zone you are interested in, to save for off-line
mode use.
. Map name
Name for the off-line map
. Zoom Min.
Minimum zoom level
. Zoom Max.
Maximum zoom level
. Tiles count
Based on the limits of the zone and of the zoom, the number of tiles to be
downloaded is calculated.

= The number of tiles can be great and request much time to complete
downloading and take up much space on the disk. It is recommended to
not exceed in the extension of the required zone and to save only the
necessary levels of zoom.

6. When the download of all tiles is finished, the off-line map is available and can be
used.

Using off-line mode maps

Step Description

1. Tap [[H.
2. Click Use off-line maps.
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Step Description

3. Select one of the available off-line maps for display.

Saving the current view as image

Step Description

1. Tap 3.
2. Click Save screenshot.
3. Current view is saved as image file.

Augmented reality

Step Description

1. Tap 1.
2. Click Camera (AR).
3. The photo camera of the device is activated.

Based on the GPS position, the parameters of the inclination and the direction of the
device, the image from camera is shown on the map as overlap.

GPS Survey

E13.735m N -1.100m Z -0.066m

Point > RED

<j :: Tools EMeasure Meas. & Store

GPS navigation mode

Step Description

1. Tap 2.

2. Click Locate me.
The current position is displayed on the map. A coordinate system is required.
Current position is kept inside the graphic view.
For displaying the current position, the software can use the connected receiver or
the GPS inside the instrument.

Tap 2.

4. Click Stop locate.
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8.3 Project Manager

Description Project Manager is a panel that allows access to the management and modification of the
several types of entities that can be displayed in the CAD window.

Step Description

1. Tap El
2. Click Project Manager (Tablet).
3. Tap 3.
4. Click Data.
Buttons
Button Description
Layer
y A Access the layer management and graphical properties of drawing elements.
J

External references
Access the external reference management.

‘ Surfaces
Access the management of display and properties of the surfaces.

BIM surface
Access the management of the display of the entities present in the files type
IFC.
Layer management step-
by-step Step Description
1. Tap E.
2. Click Layers.

Setting the current layer

Step Description

1. Tap [].
2. The current layer is marked by 4.

Creating a layer

Step Description

1. Tap 4.

2 Click 8.

3. Insert the name of the layer.
4 Click OK.

Changing the name of a layer

Step Description
1. Tap .
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Step

Description

2.

Click Rename.

3.

Change the name of the layer.

Making a layer visible or invisible

Step

Description

1.

Visible layers are marked by @.
Invisible layers are marked by @.

2.

Click the symbol to change the visibility of a layer.

Making all layers visible or invisible

Step Description
1. Tap .

2 Click All ON.
3. Tap B.

4 Click All OFF.

Change the colour or line type

Step

Description

1.

To change colour of a layer:
Click the panel of colours to access the window with settings of colours.

To change line type of a layer:
Click the name of the line type to access to the window with settings of line types.

Deleting unused layers

Step

Description

1.

Tap B.

2.

Click Delete unused layers.

3.

All layers without drawing elements are deleted automatically.

Deleting layers

Step Description
1. Tap B.
2. Click Delete layers.
3. Select layers to delete.
All connected drawing entities are also deleted.
External reference step-
by-step Step Description
1. Tap A.
2. Click External references.
3. Refer to 25 External References for information about importing DXF/DWG files,

X-PAD documents, IFC files and raster maps.
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Surfaces step-by-step

Step Description

1. Tap &3

2. Click Surfaces.

3. Refer to 22 Volumes and Surfaces for information about surface management.
BIM items step-by-step The Industries Foundation Classes (IFC) format is the reference for the BIM methodology.

The file has a data structure divided into classes. Each class has objects. Using an IFC file as an
external reference makes all the classes and objects in the file available in the CAD window.

In a panel of the Project Manager, the display state of a class or objects for each IFC file linked
can be changed.

Step Description

1. Tap B

2. Click BIM Tools.

3. Change the display state of a class or objects for each IFC file linked.
Tab @ or @.

50 2@~

‘ IFCExample n‘

v 0001 v
v Default ®
Vv Product 3 ]
v CIMENTACION @
v IFCCOLUMN @
A 300 x 350 Y
mm '
v Part1 Q
vSolid1 @
4. Tap to change the display parameters.
8.4 CAD Settings
Description Functioning of CAD is ruled by a parameters and options fully customisable by the operator and
editable in every moment.
Step Description
1. Tap 3.
2. Click Settings.
Survey settings The page allows setting survey data for visualisation in the graphic window.
Field Description

Topographic points Turns the display of stored points on or off.

Reference points Turns the display of reference points on or off.
Stakeout points Turns the display of stakeout points on or off.
Measure lines Turns the display of measured lines on or off.

Drawing by codes Turns the display of drawing by codes on or off.
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Point settings
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Field

Description

Parcels

Turns the display of parcels on or off.

The page allows setting topographic points for visualisation in the graphic window.

Points display filters

Field

Description

Point name

Turns the display of point names on or off.

Point elevation

Turns the display of point elevations on or off.

Point code

Turns the display of point codes on or off.

Point description

Turns the display of point descriptions on or off.

Point symbol

Turns the display of point symbols on or off.

Point sketch/photo

Turns the display of a symbol for an attached photo or sketch on or
off.

Point label color
from Layer

Turns the display of background labels on or off.

Labels of the topographic points can be displayed with the colourof
the layer to which the point belongs to. In this way the points can be
recognisedby their colours.

Els

Points symbol and label size

Field

Description

Point size

Allows setting the size used to display the text of labels.

Auto size labels in
3D

Turns the display of automatic text size management in 3D on or off.
When actived, the size of the text changes depending on the distance.
The texts for labels of the closest points is displayed with a larger size
than for points further away.




CAD display filter and AR

Display filters

settings
Field Description
Main drawing Turns the display of drawing elements on or off.
External refer- Turns the display of elements stored in the external reference on or
ences off.
Use linetypes Turns the display of line types associated with the drawing elements
on or off.
Line double thick- Turns the display of drawing ele-
ness ments with a doubled thickness
on or off.
Displaying elements in double
thickness makes them better vis-
ible. This is very useful in con-
ditions with low visibility as, for
example, sun exposure.
Normal thickness: Double thickness:
Mono color draw- Turns the display of colours for drawing elements on or off.
ing
Autocenter in Turns the autocentering of the drawing on or off.
drawing During drawing operations, each time a CAD location is set, it is
shown in the center of the graphical window.
Grid Turns the display of the grid in the CAD wiondow on or off.
Grid step Defines the steps of the grid.
AR settings
Field Description
Height from Sets the height of the point of view, when augmented reality display
ground mode is active.
Radar Turns on the plan view in the bottom right panel.
CAD background
Field Description
Style To customise the background colour of the CAD in the main view. This
option is very useful if light colors like yellow or light gray are used
for drawing objects.
8.5 Import and Export
Description Importing DWG/DXF files
Step Description
1. Tap =-
2. Click DWG/DXF In.
3. Refer to 26 Data Import for information about importing DXF/DWG filess.
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Exporting DXF files

Step Description

1. Tap 3.
2. Click DXF Out.
3. Refer to 27 Data Export for information about exporting DXF filess.
8.6 Object Snap
Object snapping step-by- Object snapping allows the precise identification of positions on drawing objects.
step
= If object snap is inactive, free drawing indicating every position is available.
Step Description
1. Tap @1
2. Click Snap.
. Extreme
End point of objects such as lines and arcs.
. Medium
Middle of objects such as lines and arcs.
. Perpendicular
Point on the normal of a line, arch, circle object referring to the reference
point.
. Intersection
Intersection point between objects such as lines and arcs.
. Node
Point of insertion of a topographic point.
. Center
Center of an arc or circle.
. Tangent
Point of the tangent from the reference point to an arc or circle.
. Nearest
The nearest element is selected.
3. Select a command for object snapping.
= To snap to a topographic point, None or type in the position or name of
the point.
4. Click on the drawing object and near the point to identify.
The multiple snap mode makes that the element gets snapped to the right coordin-
ate if there are multiple options for it to be fixed to. The symbol corresponding to
the selected snap is displayed before to get the coordinates.
A X N
5. A symbol is added at the identified position. The symbol represents the type of snap
used to identify the position.
8.7 Drawing Functions
Drawing functions step- Use the drawing commands to add new objects to a drawing.
by-step

= For a precise drawing, use the object snap or type in the name of the point to which
to link the vertex of the line.

Step Description

1. Tap H.
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Step Description

2. Click Draw.
. Topographic point
Indicate the name of the point and then the position of insertion.
. Lines and Polyline
Indicate points composing lines or polylines. Polylines can be opened and
closed, verticescan be added and removed, segments can be removed.

. Arc
Indicate three points composing the arc.
. Circle

Indicate the centre of the circle and specify the value of the radius or indicate
the point of passage.

. Circle 2P

Indicate the two points that identify the diameter of the circle.
. Circle 3P

Indicate the three points composing the circle.
. Parcel

Specify vertexes of the parcel. To close a parcel indicate the first vertex again.
The corners of the parcel must be topographic points.

. Spline
Transform polylines in splines.

. Text
Specify text to insert, dimensions and rotation angle then specify the insert
position.

. Layout

Draws consecutive elements setting distances and angles from a starting point.
The starting point can be a topographic point or any other position.

. BIM Tools
Allows several operations if surfaces from an IFC file are loaded.

3. A small symbol on the vertices of the selected entity is displayed. Vertices of the
element are in this way better identified.

T
T \
‘\\ !

4 -

3
e

4, Topographic points that have a photo or a sketch attached are displayed with a
specific symbol.
Tap for a longer while on the point to open the dialogue with the photo or sketch.

oy

Inserting drawing ele- Draw a line, polyline, arc or circle in one of the following ways:
ments step-by-step

- d

. Selection in the CAD window
Select the points in the window. The points are the vertexes of the elements.
If an object has been selected, it can be unselected by clicking on it again.
Or tap [ Select all and [ Unselect all.
. Entering point name
Enter the name of the stored point in the box below the CAD window. The point corres-
ponds to the vertex of the element.
. Select point
Tap in the box below the CAD window to access the insertion options.
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Drawing layout step-by-

step
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Step Description

1. Tap H.

2 Click Draw.

3. Tap IE20.

4 Use one of the following options to set the vertices of the drawing element:

Topographic points
Select the vertices of the element from a list of topographic points.
Reference points
Select the vertices of the element from a list of reference points.
Mode
Set a sequence of points by selecting the first and last point of the element. To
join the points select:
. Incremental

Joins the points according to the numerical part of the name.
. Sequential

Joins the points using the order of the topographical point table.
Coordinates
Enter the vertexes of the coordinates. The coordinates can be Absolute, Rel-
ative or Polar.

Draw lines and arcs starting from a point of origin.

Step Description

1. Tap H.
2. Tap 1.
3. Select the items to insert.

Points and lines

Enables the drawing of lines, arcs, and points.

Only points

Enables the creation of points only.

Only lines

Enables the draw of lines only.

Elevation

Enables the insertion of the elevation for created items. When disabled, the
program assigns the elevation start point to the items that are created.

4, Click OK.

Drawing mode

Field Description
Draw Choose the drawing element to create and calculate the second point.
Use a line or an arc.
Point Set the insertion point in one of the following ways:
. Select the point in the CAD window.
. Click in the box to insert the point name.
. Click BEJ to select the point from the list of topographic points
or from the list of reference points.
= The starting point can be defined every time again after
drawing an element.
Distance Sets the distance from the starting point to draw the line. Enter the
value in one of the following ways:
. Type in the value in the box.
. Click BE3 and select By two points to set the value of distance
using the distance between the two selected points.
Azimuth Sets the azimuth. Enter the value in one of the following ways:
Direction . Type in the value in the box.
. Press Up and Down to increase or decrease the value based on
the increment value set.
. Click JEJ and select By two points to set the azimuth value
based on angle between the two selected points.
Angle Sets the angular development value of the arc.




Field

Description

Increment Sets the value the software adds or subtracts in the azimuth input,
when using Up/Down.
Radius Sets the arc radius value and direction using and BZH.
Chord . d1  Chord
Length d2 Length of the arc
d2
24125001 IS
Elevation Set the value of the elevation. Enter the value in one of the following
ways:
. Type in the value in the box.
. Click B3 and select the elevation input mode.
IS5 Use the curve calculator tool to calculate all the curve data.
Example
Task:
2 3 Draw a similar layout.
5
1 &
Step Description
Line P1 - P2
1. Measure or enter the coordinates of point P1.
2. Set Draw: Line.
3. Set Point: P1.
4, Set Distance: 5 m.
5. Set Azimuth: 0 c.
6. Click Add point.
Line P2 - P3
7. Set Draw: Line.
8. Set Point: P2.
9. Set Distance: 8 m.
10. Set Azimuth: 100 c.
11. Click Add point.
Line P3 - P4
12. Set Draw: Line.
13. Set Point: P3.
14. Set Distance: 2 m.
15. Set Azimuth: 200 c.
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8.8

Step

Description

16.

Click Add point.

Line P4 - P5

17. Set Draw: Line.

18. Set Point: P4.

19. Set Distance: 2 m.
20. Set Azimuth: 100 c.
21. Click Add point.

Arc P5 - P6

22. Set Draw: Arc.

23. Set Point: P5.

24. Set Azimuth: 100 c.
25. Set Angle: 200 c.
26. Set Radius: 1.5 m.
27. Click Close to draw the line P5 - P1.

Drawing Tools for BIM

Drawing tools for BIM

step-by-step
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Extract points or polylines from an IFC/BIM model for subsequent operations.

Step Description
1. Tap H.
2. Tap B
3. . Points from surface
Automatically insert topographic points at the vertices of selected 3D objects.
. Lines from surface
Automatically insert topographic points at the edges of selected 3D objects.
. Polylines from Horizontal section
Extract the line of a horizontal section from the model. The model is cut using
a horizontal plane based on the specified elevation. The command can create
section lines as well as points at the intersection of the plane with the IFC
elements.
. Polylines from Vertical section
Extract the line of a vertical section from the model. The model is cut using a
vertical plane based on selected points. The command can create section lines
as well as points at the intersection of the plane with the IFC elements.
4. Tap Info to access all design properties of the BIM elements on the construction

site.

Points from surface

Step Description

1. Select the surface.

2 Click OK.

3 Confirm the insertion of the points by clicking OK.

4. Enter the name of start point. The following points have subsequent numbers.
5 Set the layer.

Lines from surface

Step Description

1. Select the surface.

2. Click OK.

3. Confirm the insertion of the points by clicking OK.




Step Description

4. Set the layer.

Polylines from Horizontal section

Step Description

Enter the elevation of the horizontal plane.

Click OK.

Add lines or select a layer.

Add points if necessary.

Click OK.

SN N Bl Il B e

The software shows the number of items that are created.
Click OK to confirm.

Polylines from Vertical section

Step Description

1. Select the first point of the vertical cutting plane.
2. Click OK.
3. Select the second point of the vertical cutting plane.
4, Click OK.
5. Add lines or select a layer.
6. Add points if necessary.
7. Click OK.
8. The software shows the number of items that are created.
Click OK to confirm.
8.9 Creating and Editing of Points
Creating and editing of Modify the drawing and create new objects starting from existing ones.

points step-by-step

Step Description

1. Tap |
2. Click Edit.
Deleting an object step-
by-step Step Description
1. Select objects tracing a selection window.
2. Click Delete.
Distance intersection Calculate the position of a new topographic point located at a certain distance from two refer-
step-by-step ence points.

Step Description

1. Click Int 2 Dist.

2. First point.
Select first reference point.

3. First distance.
Enter the distance from the first reference point.

4, Second point.
Select the second reference point.

CAD



Intersection step-by-step

Distance and offset step-

by-step

Dividing step-by-step

Measuring step-by-step
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Step Description

5. Second distance.
Enter the distance from the second reference point.

6. Select solution.
The two possible solutions are proposed. Select the desired solution.

Calculate the position of a topographic point that is on the intersection of two straight lines.

Step Description

1. Click Int 4 Points.
2. First point.
Select the first point of the first straight line.
3. Second point.
Select the second point of the first straight line.
4., Third point.

Select the first point of the second straight line.

5. Fourth point.
Select the second point of the second straight line.

6. Insert points.
Confirm to proceed to insertion point.

Calculate the position of a new topographic point referring to a reference object.

Step Description

1. Click Dist&Offset.
2. Select object.
Select the reference object referring to which to calculate the position of the point.
3. Distance.
Distance along the reference object.
4. Offset.

Distance from the reference object.

5. Select solution.
Two possible solutions are displayed. Select the desired solution.

Calculate the position of new topographic points along a reference object dividing it in a specific
number of parts.

Multiple objects can be selected. The new points are created on all selected objects in one single
step.

Step Description

1. Click Divide.

2. . Select object
Select the reference object on which to create the topographic points. Select
one or more objects.
. Number of parts
Number of sections in which to divide the reference object.
. First point
Name of first topographic point to create.

Calculate the position of new topographic points along a reference object dividing it by a con-
stant distance.

Multiple objects can be selected. All selected objects are divided in one single step.

Step Description

1. Click Measure.




Offsetting step-by-step

Lengthening step-by-step

Exploding step-by-step

Inverting step-by-step

Joining step-by-step

Step

Description

2.

Select object

Select the reference object on which to create the topographic points. Select
one or more objects.

Segment length

Distance between the points. Use a value of 0, to insert points at the vertexes
of the polyline.

First point

Name of first topographic point to create.

Create an object parallel to reference object at a defined distance.

Step Description
1. Click Offset.
2. . Select object

Select the reference object.

Offset

Enter the 2D perpendicular offset distance.

Vertical offset

Enter the vertical offset distance.

Select solution

The two possible solutions are proposed. Select the desired solution.
Repeat

Number of consecutive offset to execute.

Extend an object like a line, a polyline or an arc to a defined length.

Or extend a line defined by two points which also indicates the direction where to create the

point.
Step Description
1. Click Lengthen.
2. . Distance

Distance by which to lengthen an object.
Select object or First point

Select the reference object or the first point.
Second point

For First point: Select the second point.

Transform selected polylines such as lines and circles into the base elements composing it.

Step Description
1. Click Explode.
2. The original polyline is deleted and substituted by the base elements.

Reverse the vertex order of a drawing element.

Step

Description

1.

Click Invert.

Merge several entities so that they have one point in common. Example: Multiple lines that must

be managed as a single polyline.

Step Description

1. Click Join.

2. Select the objects to merge.
3. Tap OK.
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Object properties step-by- Access the management of the graphical properties of the selected objects such as layer, colour
step and linetype.

Step Description

1. Tap @.

2 Select the object by drawing a selection window.
3. Tap B

4 Click the object.

8.10 Information Commands

Information commands Obtain different information from drawing and from present objects.
step-by-step

Step Description

1. Tap &1

2. Click Info.
Coordinate of a point step-  provides information about the selected position.
by-step

Step Description

1. Click ID.

2. Click on a point.

3. The coordinates of the selected position are displayed.
Distance between two Provides information about the distance between two points.

points step-by-step

Step Description

1. Click Distance.

2. . First point
Select the first point.
. Second point
Select the second point.

3. The distance (ground and ellipsoidal) and other information such as azimuth (ground
and ellipsoidal) and slope between two points are displayed.

Distance between point Provides information about the distance between a point and an object.
and object step-by-step

Step Description

1. Click Dist.Object.

2. . Reference point
Select the reference point.
. Select object
Select the object to which to calculate distance.

3. Displayed is:
. Distance from the point to the object
. Chainage of the projection of the point to the object
4, Click Save to create a point on projection of the point on the object.
Angle step-by-step Provides information about the angle between three points.

Step Description

1. Click Dist.Object.
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Area step-by-step

List step-by-step

Report step-by-step

Step Description

2. . Center point

Select the centre of the angle.
First point

Select first point.

Second point

Select the second point.

3. Displayed is angle included and the complementary angle.

Provides information about the area of a polygon formed by a sequence of points.

Step Description

1. Click Area.

2. . First point
Select the first point.
. Next point
Select the following point.

3. Displayed is:
. Area of the polygon
. Perimeter of the polygon

4, Enter a height to calculate the volume.
Area
Result
Area 2D 180.86m?
Area k] 180.86m?
Perimeter 2D 51.368m
Perimeter D 51.368m
Vertexes 3

Volume 180.860m?
( h = 1.000m

Provides information about a selected object.

Step Description

1. Click List.

2. . Select object
Select an object.

3. Displayed are the object properties such as layer, colour, and line type.

The properties are editable.

Creates a document that has information about selected objects including information about the

length, the area and the number of vertices.

The document is exportable.
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Step

Description

1. Click List.
2. . Select object
Select an object.
. Report type
Select the report type for exporting.
. ASCII
. CSV for Excel
. XML for Excel
. PDF
+  HTML
Find topographic point Brings a topographic point into the center of the graphic window.
step-by-step
Step Description
1. Click Find.
2. . Name
Name of the topographic point to find.
Longitudinal profile step- Displays the longitudinal profile of the selected polyline including additional information about
by-step the polyline.
Step Description
1. Click Longitudinal profile.
2. . Select polyline
Select the polyline.
8.11 Toolbar
Toolbar for points step-by- Step Description
step
1. Select a topographic point without any command being active.
2. A toolbar with context commands is displayed.
e —p; Q—in: - y A
’KStakeout %ID waDistance S Dist.Objec 'MDeIete =’leolate
. Stakeout
Starts the stakeout procedure. Refer to 14 GPS - Stakeout for further informa-
tion.
. ID
Opens the window allowing to display and edit the data of the point.
. Distance
Calculates the distance from the selected point to another point for displaying
in the graphic window.
. Dist.Object
Calculates the distance from the selected point to an object for displaying in
the graphic window.
. Delete
Deletes the selected point.
. Isolate
Turns off all layers, except the layer of the selected pointt. To restore the
previous display, select a pont and click Restore layers.
3. Click anywhere else in the graphic window.
The main toolbar appears again.
Toolbar for CAD objects
step-by-step Step Description
1. Select a drawing object without any command being active.
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Step

Description

A toolbar with context commands is displayed.

H £l

Stakeout Info

. Stakeout
Opens the window allowing to select if the object is for stakeout or a reference
line.
Starts the stakeout procedure. Refer to 14 GPS - Stakeout for further informa-
tion.

. Info
Opens the window allowing to display and edit the data of the object.
When an area is selected as object, it is possible to enter the height and
calculate a volume.

. Delete
Deletes the selected object.

. Isolate
Turns off all layers, except the layer of the selected object. To restore the
previous display, select an object and click Restore layers.

Click anywhere else in the graphic window.
The main toolbar appears again.
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9 Instrument Settings

Description . Set the connection between the instrument and a device
. Define parameters for the operation between the instrument and a device

All parameters of connection and operation are organised in profiles. A profile has the connection
mode of the instrument and all related operation parameters.

For the same instrument, different profiles with different operation parameters can be created
and recalled.

Among all profiles available only one is the current profile. The current profile is used during the
use of the software.

Step Description

1. Tap Settings.

2. Tap GNSS & Total stations.

Instruments

[ - -- ] .
g NMEA Simul. >

Rover NMEA - NMEA Simulation

—
.Fe GeoMax - Zoom 90
GeoMax - Zoom 70/90 >
TPS BT: TPS radio LR BT

E=F GeoMax - GNSS Zenith 35PRO
1 GeoMax - GNSS Zenith 35PRO )
Rover BT: 735181102008

& GeoMax - GNSS Zenith 25

BI' GeoMax- GNSS Zenith 25 >
Rover BT: GMZ3130014
=)

I' NMEA - GPS Hardware 5

NMEA - GPS Hardware
Rover

GeoMax - GNSS Zenith 35

Icon Description

Current profile

Rover GPS without RTK connection

Rover GPS with GPRS RTK connection

I I <)

Rover GPS with radio RTK connection

/]

=£
|
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Icon Description

Base GPS

=

Total station

(i

Tools of the Instruments Save the current settings as profile
page

Step Description

1. Tap Settings.

2. Tap GNSS & Total stations.

3. Select the profile.

4, Tap Current.

Editing a profile

Step Description

1. Tap Settings.

2 Tap GNSS & Total stations.
3. Select the profile.

4 Tap Modify.

Deleting a profile

Step Description

1. Tap Settings.

2 Tap GNSS & Total stations.
3. Select the profile.

4 Tap Delete.

Reconfigure instruments

Step Description

1. Tap Settings.

2 Tap GNSS & Total stations.

3 Select the profile.

4. Tap Configure.

5 The instrument is reprogrammed based on the settings defined in the profile.

Reorganise the list according to the most used profiles

Step Description

1. Tap Settings.

2 Tap GNSS & Total stations.
3. Select the profile.

4 Tap Move on top of the list.
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Step Description

5. Moves the selected profile to the top of the list.
9.1 Creating a Profile for GPS Receiver
Creating a profile for GPS Step Description
receiver step-by-step

1. Tap Settings.

2 Tap GNSS & Total stations.

3. Click E1.

4 Tap GNSS Receiver (GNSS).

Parameters and options requested are different according to the model of the receiver and the
operation mode.

Parameters and options are organised in pages.

Profile page
Field Description
Profile name Name to assign to the profile
Mode . GNSS Rover
Receiver operates as rover
. GNSS Base
Receiver operates as base
Brand Brand of the receiver
Model Model of the receiver

Device page

Field Description
Device Name of the Bluetooth to connect.
To start a search in case the instrument is not in the list, hit I and
then &¥.
RTK page
Field Description
Device Type of device to use to send (base) and receive (rover) differential

corrections.
Possible options are:
. None
No RTK connection. Receiver operates in autonomous mode.
. Internal radio
Use of internal radio of receiver
. Internal GPRS (receiver)
Use of internal GPRS modem of receiver
. External radio
Use of an external radio to receiver
. External GPRS (controller)
Use of the GPRS modem of the device (controller) or the Inter-
net connection of the controller

RTK Extra-Safe Available for Zenith 35/Zenith 60.
Using extra safe in environments with signal partially blocked allows
to have a solution slower getting the fix status but likely less to be
erroneous.
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RTK Radio page

=

In order to accomplish radio regulations active in several countries, the access to

some advanced settings (radio frequencies and spacing.) of the radio are now protec-
ted by a password. The password is provided only to dealers and support team.

Field

Description

Channel

Radio channel to use for transmitting and receiving. Base and rover
must use the same channel and the same frequency.

Select Frequencies... from the list and set the frequencies to use for
the different channels.

Protocol

Depending on the GNSS receiver model, the selectable options are:
. Satel 3AS

. Satel 4-FSK/3AS

. Satel 8FSK

. Satel 16FSK

. Pacific Crest 4-FSK

. Pacific Crest FST

. Pacific Crest GMSK

. TRIMTALK GMSK 450S(P)

. TRIMTALK GMSK 450S(T)

Spacing

Spacing parameter

High Power

Radio with high-power

FEC (Frequency
Error Check)

If enabled on the base, it must be enabled on the rover, too.

Format Format of corrections. base and rover must use the same data
format.

Use Base ID For Rover: Sets the receiver to receive the corrections only from the
base identified by the specified Base ID
For Base: Sets the name of the base.

Base ID Identification of the base

RTK GPRS page

Field Description
Provider Name of the phone provider providing GPRS service.
Select a provider to define a new provider or to modify parameters of
an existing provider. Refer to Managing profiles of Internet providers
step-by-step.
Server . NTRIP
Name of the permanent station service to connect
Define a service or to modify parameters of an existing service.
Refer to Managing profiles of NTRIP.
. CSD (Direct call)
Name of the profile. Refer to Managing profiles of direct call.
Mountpoint Name of mountpoint to use.
Type in the name or select from a list. Only if an NTRIP server has
been set.
Format Data format of corrections.

Set the same data format sent by permanent station (source).

Network type

Available for Zenith 15, Zenith 16, Zenith 25 and Zenith 40.
Type of network to use.
Only if an NTRIP server NTRIP has been set.

RTCM3.1 messages

When activated, the software can process some of the messages

provided by the RTCM3.1 protocol. In particular:

. Messages referring to transformation parameters of the coordin-
ate system

. Messages referring to corrections to apply for coordinates calcu-
lation

To use this option correctly, a correct cartographic system must be

set to which corrections and transformation parameters have to be

applied.
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Field

Description

RTCM3.1 mode

RTCM3.1 messages can be used in following modes:
. Horizontal & Vertical
Correction and calculation of coordinates and of elevations
. Horizontal only
Correction and calculation only of coordinates
. Vertical only
Correction and calculation only of elevations

Send GPUID to
server

Send information of user identification to a server to obtain the
authorisation to use some service.

Parameters page

Field

Description

Satellites Cut-off
angle(°)

Minimum elevation above the horizon in degrees to consider satellites
usable.
To increase precision by avoiding satellites too low above the horizon.

Tracking GPS L2C

Available for Zenith 15, Zenith 16, Zenith 25 and Zenith 40.

Use GLONASS

Enables the use of satellites in the GLONASS constellation.

Use GALILEO

Enables the use of satellites in the GALILEO constellation.

Use BEIDOU

Enables the use of satellites in the BeiDou constellation.

Use SBAS

Available if None is selected as device on the RTK page.

Enables the use of geostationary satellites of SBAS.

The receiver can receive correction directly from SBAS satellites and
improve the quality of the position without any type of RTK connec-
tion (radio or GPRS).

Position update
freq.

Frequency with which the value of the position is updated.
For tracking operations, use a value of 5 times per second.

RTK Extra-Safe

Available for Zenith 35/Zenith 60.

Using extra safe in environments with signal partially blocked allows
to have a solution slower getting the fix status but likely less to be
erroneous.

Antenna page

Field Description
Model Type of the antenna of the receiver
Height Default receiver antenna elevation

Managing profiles of
Internet providers step-
by-step

A provider is the manager providing the service of GPRS data traffic.

Parameters required to define a provider are:

Field Description

Name Description of the provider

APN Server Name of the access point for GPRS and UMTS nets.
Example: https://www.omnitel.biz/

User ID identification of the user to access the service. Necessary if the access
is protected by a user ID and a password.

Password Set the password to access the service. Necessary if the access is
protected by a user ID and a password.

PIN PIN to use the SIM card.

Managing profiles of
NTRIP

An NTRIP server is a permanent station service to connect through the Internet receiving differ-
ential corrections in real time.

Parameters required to define An NTRIP server:
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Field Description

Name Description of the provider
Mode NTRIP
IP IP address where the service answers

Provided when you register yourself to the service.

Port Number of the port used
Provided when you register yourself to the service.

UserID Identification of the user registered to the service
Provided when you register yourself to the service.

Password Password assigned to the registered user by the service
Provided when you register yourself to the service.
For partners who run a rental business, the NTRIP password can be
hidden. This prevents the abuse after the rental is completed. Please
contact the support team to activate this option.

Ma:lnaging profiles of direct A direct call profile allows setting the telephone number of the SIM card used by the base.
ca

It allow the rover to receive corrections from the base using the modem GPRS instead of radio.

IS5 Base and rover must use the same profile.

Field Description

Name Description of the profile

Mode CSD (Direct call)

Base phone num- Telephone number of the SIM used by the base

ber

Protocol Available for Zenith10/20, Zenith 25, Zenith 35, Zenith 40 and Zenith
60.
Transmission protocol

Speed Available for Zenith10/20, Zenith 25, Zenith 35, Zenith 40 and Zenith
60.
Transmission speed

Connection Available for Zenith10/20, Zenith 25, Zenith 35, Zenith 40 and Zenith
60.

Type of connection

Managing of Point-To- Allows to set the IP address and the port number for the connection to receive corrections.
Point (PPP) profiles

Field Description

Name Description of the profile

Mode PPP (Point to Point)

IP IP address to use

Port Number of the port to use

UserID Identification of the user registered to the service

Password Password assigned to the registered user by the service
Managing dynamic DNS Available only on Zenith 35, Zenith 35 PRO and Zenith 60.

(DDNS) profiles

Set a base and rover system in which the base is able to support up to 10 rovers at the same
time using GPRS network.

Field Description
Name Description of the profile
Mode DDNS (Dynamic DNS)
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Field Description

Service Provider Insert the address of the service provider.
Some service providers to use are:
. DynDNS (default)
. easyDNS
. No-IP
. Two-DNS
It is necessary to subscribe service to one of these providers.

Host name Host name assigned by the service provider
Provided when you register yourself to the service.

Port Number of the port used

UserID Identification of the user registered to the service
Provided when you register yourself to the service.

Password Password assigned to the registered user by the service
Provided when you register yourself to the service.

9.2 Creating a Profile for Using GNSS on the Controller
Description This profile allows to use the GNSS module inside the Android controller in the X-PAD applica-
tion.

Creating a profile for using —_—
GNSS on the controller Step Description

step-by-step Tap Settings.

Tap GNSS & Total stations.

Click .

Tap GNSS Receiver (GNSS).

Assign a name to profile.

Select Mode: GNSS Rover.

Select Brand: NMEA Output.

Select Model: GNSS Receiver (GNSS).

OR[N R]WIN] =

Tap B-

,_.
°

Antenna H.: Set the default antenna elevation.

—
—

Tap &

9.3 Creating a Profile for Total Station

Creating a profile for total Step Description
station step-by-step

1. Tap Settings.

Tap GNSS & Total stations.

2
3. Click 8.
4 Tap Total station (TPS).

Parameters and options requested are different according to the model of the total station and
the operation mode.

Parameters and options are organised in pages.

Profile page
Field Description
Profile name Name to assign to the profile
Mode Total station
Brand Brand of the total station
Model Model of the total station
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Device page

Field Description

Device Name of the Bluetooth to connect.
To start a search in case the instrument is not in the list, hit | and
then BY.

Angles update frequency page

Field Description

Angles update fre- Frequency with which the value of the angles is updated. For
quency some instruments, the available maximal frequency is 2 times per
second. For older models select None.

Output Measures & Coordinates page

Use the total stations together with other devices, for example ground penetrating radars or
echosounders.

Field Description
Format Send out measurements and/or the coordinates in real time.
Device Name of the USB serial port to connect.

9.4

Creating a Profile for Laser Distance Meter

Creating a profile for Laser
Distance Meter step-by-
step

Create one or more profiles related to instruments such as Laser Disto, BOSCH GLM series that
uses Bluetooth Low Energy system or ADA Instruments COSMO series.

X-PAD Ultimate can use the profiles for measuring points not accessible by the GPS receiver. The
point to measure is calculated by intersecting two distances from two known GPS positions. The
distance measurements are done with a Disto and transferred to the software.

Step Description

1. Tap Settings.
2. Tap GNSS & Total stations.
3. Click E.

Parameters and options are organised in pages.

Profile page
Field Description
Profile name Name to assign to the profile
Brand Brand of the Laser Disto
Model Model of the Laser Disto

Device page

Field Description

Device Name of the Bluetooth to connect.
To start a search in case the instrument is not in the list, hit | and
then &Y.
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Parameters page

Field Description
Laser height Elevation from ground of the Laser Disto. The elevation from ground
is used for calculation of slopes between GPS position and point to
measure.
9.5 Creating a Profile for Echo Sounder

Creating a profile for echo Create one or more profiles related to echo sounders.
sounder step-by-step
A profile for echo sounder is used in bathymetric surveys available in the Bathymetry module.

Step Description

1. Tap Settings.
2. Tap Echosounder.
3. Click 1.

Parameters and options are organised in pages.

Profile page

Field Description
Profile name Name to assign to the profile
Brand Brand of the echo sounder

. NMEA

NMEA format for depth values. Supports a wide variety of echo-
sounders such as Garmin that transmits the data in NMEA
format.

Model Model of the echo sounder
. NMEA 0183 format
Details of the format

Device page

Field Description
Device Name of the Bluetooth to connect.
To start a search in case the instrument is not in the list, hit | and
then BY.
9.6 Creating a Profile for Cable Detector

Creating a profile for cable Create one or more profiles related to cable detectors.
detector step-by-step
Acquire positions with GPS and depth with a cable detector.

Step Description

1. Tap Settings.
2. Tap Cable detector.
3. Click 1.

Parameters and options are organised in pages.

Profile page

Field Description

Profile name Name to assign to the profile
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Field Description
Brand Brand of the cable detector
Model Model of the cable detector

Device page

Field

Description

Device

Name of the Bluetooth to connect.
To start a search in case the instrument is not in the list, hit i and

then &Y.

Instrument Settings

95



10 GPS

10.1 Status

Description For instruments with an active rover GPS or base GPS profile, general status of the GPS receiver
can be displayed at any moment. Parameters of operation can be modified. The displayed
information includes position, quality of the signal, number and position of satellites, information
about the base and the position in a Google map.

The displayed information includes position, quality of the signal, number and position of satel-
lites, information about the base and the position in a Google map.

Access to a GPS status window

Step Description

1. . For a rover GPS:
Click % on the toolbar in the main menu.
. For a base GPS:
Click & on the toolbar in the main menu.
. In survey and stakeout windows:
Click the pane| ST EIET -

Parameters and options are organised in pages.
Quality page

Displays information relative to the quality with which the receiver is working.

Field Description
RTK position RTK Extra-Safe
!!_ Available for Zenith 35 and Zenith 60. The receiver gets

corrections from a source and has fixed the ambiguities in
RTK Extra-Safe.

RTK Fixed
I The receiver gets corrections from a source and has fixed
the ambiguities with maximum precision.

Quick-Fix

Available for Zenith 15, Zenith 16, Zenith 25 and Zenith 40.
The receiver has fixed the ambiguities but has not reached
the maximum precision level yet.

Te

¥

RTK Float
The receiver gets corrections from a source but it has not
yet fixed ambiguities.

DGPS
The receiver gets differential corrections in DGPS mode.

Autonomous
The receiver gets positions without receiving corrections
from any source in minimum precision.

OO O

Precision 2D Precision of the current position regarding coordinates
Precision Elev Precision of the current position regarding elevation
RTK Extra-Safe Available for Zenith 35/Zenith 60.

Using extra safe in environments with signal partially
blocked allows to have a solution slower getting the fix
status but likely less to be erroneous.

Satellites Number of satellites of the different constellations

HDOP Horizontal Dilution of Precision
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Field Description

VDOP Vertical Dilution of Precision
PDOP General Dilution of Precision related to the satellites position
Age corrections Delay in receiving corrections in seconds.

A high value indicates missing reception of corrections.
GSM Signal Level of GSM signal
NTRIP Server Name of the used NTRIP server
Mountpoint Name of the mountpoint with available access

Position page

Field Description
Geodetic coords Current latitude, longitude and elevation
Antenna height Height of the antenna

SkyPlot page

Displays position and elevation of the tracked satellites. Click a satellite open a window showing
all related information.

Satellites page

Displays a list of all tracked satellites including related information.

Icon Description
Satellite contributing to the position calculation
o s
_—
Satellite ignored
o g

Number of the satellite and constellation

14

GPS
— —  Number of satellites, for each constellations, used and tracked to calculate the
- ~  solution.
Field Description
Position Indicates the position of the satellite with cardinal points
Elevation Indicates the elevation of the satellite in the sky
Signal Signal to noise ratio
Base page

Displays information related to the reference base.

Field Description

Base Name of the base

Lat., Lon., Eleva- Coordinates of the base

tion

Distance Distance between base and current position
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Map page

Displays the current position in a Google map or from another provider.

Tools of the GNSS Status From the GNSS Status window, edit parameters of the receiver operation.
page
Tools

Step Description

1. Tap GNSS Status.
2. Tap B.

Setup receiver
Access the profile settings.

. Start GNSS MOCK Location
Set the position of the antenna as position of the controller. All applications
requiring the GNSS position of the device receive the position of the GNSS
Geomax receiver instead of the position of the receiver inside the device. To
use this feature, enable Developer Mode in Android settings.

Resetting RTK correction

Step Description

1. Tap .
2. Tap Reset RTK....
3. The receiver is forced to re-initialise the calculation of the position.

RTK received corrections are reset.

= To quickly reset of the RTK corrections and force the receiver to re-initialize the
position, double tap for a longer while on the GNSS status.

Activating and deactivate the use of constellations

Step Description

1. Tap .
2. Tap Satellites.
3. Activate and deactivate the use of GLONASS, BeiDou, SBAS.

Changing cut-off angle

Step Description

1. Tap B.

2. Tap Satellites Cut-off angle.

3. Modify the minimum elevation above the horizon in degrees to consider satellites
usable.

Connecting and disconnect GPRS

Step Description

1. Tap E

2. Click Connect GPRS.
A GPRS connection starts.
Tap H

4, Click Disconnect GPRS.

A GPRS connection stops.

= To quickly connect and disconnect, tap for a longer while on the GNSS status.
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Changing mountpoint

Step Description

1. Tap H.
2. Tap Change Mountpoint.
3. Modify the mountpoint from which to receive RTK corrections through GPRS.
= When choosing a mountpoint, the compatibility with the RTCM format in

the receiver configuration must be maintained. Example: In the receiver
configuration, RTCM2 is set as data format for corrections. Then the
selected mountpoint must also transmit corrections in RTCM2 format.

Use the map to view the position of each mountpoint and the distance from them.

Reconfiguring the receiver

Step Description

1. Tap B.
2. Tap Configure receiver.
3. A procedure of complete reconfiguration of the receiver according to current GPS

profile starts.

Editing GPS profile

Step Description

1. Tap H.
2. Tap Receiver.
3. Review and edit settings of the current GPS profile.

Managing files

Step Description

1. Tap B.

2 Tap Utilities.

3. Tap File manager.

4 Displayed are all files with raw data present in the receiver memory. Select or

deselect files to be copied to the controller memory.

Stopping raw data log

Step Description

1. Tap .
2. Tap Utilities.
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Step Description

3. Tap Stop raw data logging.

4, Stops recording of raw data by receiver.

Changing radio channel

Step Description

1. Tap B.

2 Tap Utilities.

3. Tap Change radio channel.

4 Modify the number of the channel used by the receiver radio.

Starting NMEA output

Step Description

1. Tap B.

2 Tap Utilities.

3. Tap NMEA output.

4 Set the receiver to send NMEA strings to be used by other devices, for example as

echosounders or georadar, and by external software.

Define the serial port, USB port or Bluetooth port for sending the NMEA strings.
Define the frequency. Receiver is configured as requested and X-PAD stops connec-
tion with receiver leaving a free communication to software which will have to pro-
cess the NMEA strings.

Description of the GPS All windows with GPS survey and stakeout operations present options either in horizontal or in
status panel vertical mode.

Mode Description

Horizontal mode

Vertical mode

H 0.020m
V 0.030m

_%_(<I>)

RTK Fixed

Step Description

1. Click in the window to access the GNSS Status panel.
Icon Description
O Current precision for coordinates (H) and for elevation (V).
H0.020m
V 0.030m

Precision level set in the survey parameters has been reached. Epochs are

I.j acquired.
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10.2

Icon

Description

Precision level set in the survey parameters has not been reached.

i

¥
Y

OO0 -

—
—
e

RTK Extra-Safe
Available for Zenith 35 and Zenith 60. The receiver gets corrections from a
source and has fixed the ambiguities in extra safe mode..

RTK Fixed
The receiver gets corrections from a source and has fixed the ambiguities
with maximum precision.

Quick-Fix

Available for Zenith 15, Zenith 16, Zenith 25 and Zenith 40. The receiver
has fixed the ambiguities but has not reached the maximum precision level
yet.

RTK Float

The receiver gets corrections from a source but it has not yet fixed ambi-
guities.

DGPS
The receiver gets differential corrections in DGPS mode.

Autonomous
The receiver gets positions without receiving corrections from any source
in minimum precision.

Receiver gets corrections.

Receiver does not get corrections.

GPS 6
GLS 2
X3

o

O

%,
2

Number of satellites tracked, for constellations GPS, GLONASS, BeiDou,
SBAS.

Starting a Base

Description

Starting a GPS base is a main operation and the first thing to do when working with a couple
of receivers. The first receiver (base) remains in a fixed position on the ground and sends
corrections through radio to a second receiver (rover). the second receiver is free to move on
the ground, according to radio range, measuring or staking out positions.

IS5 Receivers can function in base or rover mode using radio or GPRS modem. When
using GPRS modem, two SIM cards are required, one for the base and one for the
rover. On the base, define a server for CSD (Direct call) with direct call in the GNSS
profile. On the rover, define the number of the SIM card of the base in the CSD
(Direct call).

IS5 Commands allowing to start a base are only available when a GPS instrument profile
is defined.

If the current profile is related to a GPS receiver defined as base, the software presents only two

menus:

. JOB menu allowing to manage current job data
. Start base menu to operate the base
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Starting a I?afse ona Use this mode when the base is positioned on a position with know geographic coordinates. If
known position step-by- only plane coordinates are available, define the coordinate system that allows to calculate the
step geographic coordinates.

Step Description

1. Tap Start Base.

2 Tap Known position.

3. Make the required settings.
4 Hit @ .

Completes the programming of the base and starts the operation.
In this phase, the receiver acquires the current position and checks that there the
difference between current position and position inserted is shorter than 5 seconds.

5. A list of available GPS rover profiles is created.
Select the rover profile with which you want to proceed with the job. The selected
profile becomes automatically the current instrument profile.

Field Description

Base ID Enter the name of the base.
The name of the base is displayed on the rover. The rover can be
set so that it only accepts corrections coming from the base with a
certain ID.

Code Code to assign to the point that is created in correspondence of the
position of the base.

Measures the antenna elevation from the Antenna Reference Point
(ARP) to the ground

Antenna height

Post-Processing
data

Activate the recording of raw data on the base.
Recorded raw data can be used for data post-processing.

Log data for Post-

Frequency for recording raw data

Processing
File for PP Name of file where to save raw data
File type Define the kind of file to store.

Reference point

Assign coordinates to base with one of the options:

. Select a point from a table, from a graphic or enter a point.

Coordinates of the point are displayed.

. Enter the geographic coordinates of the base

. Enter the plane coordinates of the base
In every case, if only plane coordinates are available, define a
coordinate system first so that the corresponding geographic coordin-
ates can be calculated.

Create local sys-
tem on base

Create, simultaneously to configuring the base, a local coordinate
system on one point having just the base as reference point. If the
option is activated, the local coordinates can be specified to the posi-
tion of the base.

Icon Description

m—‘ Enter plane coordinates and elevation of the point.

|:[m Enter geographical coordinates and ellipsoidal height of the point.

Starting a base on current Use this mode when the base is positioned in a place of which coordinates are not known. The
position step-by-step base is started with the approximate position of the receiver.

Step Description

1. Tap Start base.
2. Tap Current position.
3. The meaning of the fields and the steps to execute are identical with Starting a

base on a known position step-by-step.
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Step Description

4, Click Measure Here to specify the coordinates of the base.
Choose one of the following options:
. Get approximate position
Store the approximate position of the receiver.
. Get RTK position from NTRIP
If a GPRS RTK profile is used, accurate positions of the base are obtained.
The current position of receiver is displayed.

Starting a base with previ-  Repeat the configuration of the base using previous data.
ous settings step-by-step

Step Description

1. Tap Start base.
2. Tap Previous station.
3. A guided procedure shows coordinates that are assigned to the base and then pro-

ceeds with the configuration.

Start a base with auto- Use this mode when the base is positioned in a place of which coordinates are not known.
matic (RTK position) set-

tings step-by-step To use this mode, configure an RTK NTRIP profile. The software configures the receiver in GPS

RTK - NTRIP mode to determine the base position. After acquiring the precise position, the
receiver is started as a base with the mode “known position”.

Step Description

1. Tap Start base.
2. Tap Automatic (RTK position).
3. The meaning of the fields and the steps to execute are identical with Starting a

base on a known position step-by-step.

4, Click Measure Here to specify the coordinates of the base.
Choose one of the following options:
. Get approximate position
Store the approximate position of the receiver.
. Get RTK position from NTRIP
If a GPRSRTK profile is used, accurate positions of the base are obtained.
The current position of receiver is displayed.

5. Tap .
Tap Search closest ref.point.
Choose the coordinates of the reference point closest to the receiver position as the
known base position.
If there is more than one base reference point on a work site, it is not necessary
to remember the name of the reference point, because the program automatically
shows the correct one based on the antenna position.
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11 Survey of Points - GPS and TPS Common Functions

Description This chapter explains some commands and functions that areavailable in point survey with GPS
and total stations.

11.1 Display Mode

Description Set the display mode of the of the graphical window by clicking one of the buttons that show the
active display mode.

Buttons

Description

Enables 2D drawing display.

Enables 3D drawing display.

Enables 2D display of a reference map.

The icon notifies that the drawing extension is too large to display all elements
appropriately and allows you to define the working area.

u E :
c

E E -

o+

(=]

3

Icon Description

GPS direction
Enables the automatic update of the view oriented to the direction of the
antenna.

TPS direction
Enables the automatic update of the view oriented to the direction of the
instrument.

GPS North
Enables the automatic update of the view oriented to North

TPS North
Enables the automatic update of the view oriented to North

Disables the automatic update of the view

Notifies that the compass of the controller is not calibrated and it is required to
perform the calibration procedure.

S 1= =1

Using maps step-by-step X-PAD allows the use of different types of maps as references for the survey and stakeout
activities. All data are displayed as overlap to a map.
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Select between Google maps, Bing, OpenStreet, TIFF, GeoTIFF raster map and others.

GeoTIFF includes the parameters for the positioning and sizing of the image map. When a
GeoTIFF raster map is imported, it is displayed in the right position and with the right scale.

On the main maps, overlap the Web Map Service (WMS) maps, provided by government agen-
cies or other offices, that represent more elements typical of the area and interesting for the
surveying activities.

Step Description

1. Tap E.

2. Tap [1.

Select maps for visualisation

Step Description

1. Tap 2.
. On-line maps page
A list of available maps. Choose the desired map or choose None if you want
no main map but only WMS maps.
. On-line WMS
A list of WMS maps defined. More than one WMS map can be displayed.

Web Map Server maps (WMS)

Step Description

1. Tap [[H.
2. Click On-line WMS.
3. Tap EB-
. Name
Name to assign to the WMS map.
. Url
Address of the WMS map
. User
User name for accessing the WMS service, if necessary
. Password
Password for accessing the WMS service, if necessary
. Layer

Select the layer to visualise among the ones available in the server
. Projection
Projection used by the WMS service

Creating maps to use in off-line mode

Step Description

1. Make the reference map and eventually the WMS maps visible before proceeding to
save an off-line map.

Select Data.

Select Save off-line map.

4. Save the map.
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Step Description

5. Set the view in order to include the zone you are interested in, to save for off-line
mode use.
. Map name
Name for the off-line map
. Zoom Min.
Minimum zoom level
. Zoom Max.
Maximum zoom level
. Tiles count
Based on the limits of the zone and of the zoom, the number of tiles to be
downloaded is calculated.
= The number of tiles can be great and request much time to complete
downloading and take up much space on the disk. It is recommended to
not exceed in the extension of the required zone and to save only the
necessary levels of zoom.

6. When the download of all tiles is finished, the off-line map is available and can be
used.

Using off-line mode maps

Step Description

1. Tap 2.
2. Click Use off-line maps.
3. Select one of the available off-line maps for display.

Saving the current view as image

Step Description

1. Tap 3.
2. Click Save screenshot.
3. Current view is saved as image file.

Augmented reality

Step Description

1. Tap .

2. Click Camera (AR).
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11.2

Step Description

3. The photo camera of the device is activated.
Based on the GPS position, the parameters of the inclination and the direction of the
device, the image from camera is shown on the map as overlap.

GPS Survey

€2
RTK Fixed

_—

Y 135

q :: Tools

Compass Calibration on Controller

Controller compass calib-
ration step-by-step

11.3

Step Description

1. The software notifies that the controller compass is not calibrated.
Tap @.
2. Perform the calibration procedure by the movement showed in the following image.

-

! \_,I:I

The compass is used in the display to indicate the position of the North.

Electronic Bubble

Description

Activation of the elec-
tronic bubble step-by-step

Sensors inside the controller provide information for an electronic bubble on the display. This
way the operator can keep the attention on the display instead of looking on the bubble on the
pole. The acquisition of epochs is stopped when the pole is out of the bubble.

The controller has to be fixed well to the pole, so that there are not movements between the
holder of the controller and the pole.

Step Description

GPS TPS
1. Click Settings. Click Settings.
2. Click GNSS. Click TPS Survey.
3. Click GNSS Accuracy check. -
4. Click E-bubble (GNSS receiver). Click E-Bubble.
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Step Description

GPS TPS

5. To disable the use of the electronic bubble:
Tap electronic bubble and click No sensors.

Calil?ration of the elec- The calibration is a necessary operation allowing the determination of the controller position
tronic bubble referring to the pole.

When a survey or stakeout is started, a window allowing to perform calibration of the electronic
bubble is displayed.

18| eBubble calibration To perform the calibrati(_)n, use the pl'_lysical
Level the pole with a calibrated reference and hold it in place during bubble to hold the p0|e in proper position

T T, for some seconds. At the end of the calibra-
tion procedure the position of the electronic
bubble displayed in the survey and stakeout
windows corresponds to the position of the
physical bubble. If the calibration procedure
has been previously performed, and the con-
troller does not change position referring to
the pole, the procedure can be skipped and
pass to next window.

Press Calibrate to start calibration.

<] @Calibrale
11.4 Survey Code Assignment
Description Assign survey codes to a point in different ways:

. Manual insertion of code
. Selection from a table of codes

Manual insertion of code

step-by-step Step Description

1. Type code directly in the field Code.

Code

Selecting from a table of

codes step-by-step Step Description
1. Tap to access to window allowing to select codes.
2. On the List page, the survey codes are displayed.
Select a code from the list.
B4 Survey codes
LIST Q-CODE 1 Q-CODE 2 Q-CODE 3
. 4}30 < None > -
. ¢_40 40
. _@_50
. 0_60
The input field located in the lower part allows to perform a search among codes.
4. The button on the left allows to specify a search:
. AUTO
Codes and descriptions are considered.
. CODE
Only codes are considered.
. DESC

Only descriptions are considered.
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Step

Description

Codes can be listed in alphabetical order or according to use.
Tap B.
. Sort Alphabetic
. Sort Last used
Recently used codes are displayed on top of the list.

Edit a code during survey-
ing step-by-step Step

Description

Tap to access to window allowing to select codes.

On the List page, the survey codes are displayed.
Select a code from the list.

B4/ Survey codes

LIST Q-CODE 1 Q-CODE 2 Q-CODE 3

< None >
. ¢_30 30
30x30
. ¢_4U 40
C o
50x50
560

Tap B

Click Modify code.

Select a code.

Click Edit.

Make the modifications.

PIN[| U AW

Hit 1 -

11.5 Quick Codes

Description Quick Codes are a selection of the codes in the list that can be grouped according to needs into
one or more pages. This allows for faster access to the desired survey code.

Selecting quick codes

step-by-step Step

Description

1.

Tap to access to window allowing to select codes.

2.

On the Q-Code 1, Q-Code 2, Q-Code 3 page, some buttons corresponding to some
codes are available.
Select the code hitting the corresponding button.

Q-CODE 1 Q-CODE 2 Q-CODE 3

ASPHCURB Cc/L
ASPHCURS oL

GUTTER AMP WOODFNCE
GUTTER WOODFNCE

In the survey settings an option can be activated that starts automatically the meas-
urement after selecting a quick code.

Customising a quick code

step-by-step Step

Description

Tap to access to window allowing to select codes.

Select one of the three pages with quick codes.

Tap .

bl Il

Click Quick-Codes customization.
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Adding quick code page
step-by-step

Renaming a quick code
page step-by-step

Deleting a quick code
page step-by-step

11.6

Step Description

5. Hit a button which has no code assigned.
Select the code from the list.

Repeat the operation for all buttons to customise.

Hit |4 to end the quick code customisation mode.

Step Description

1. Tap to access to window allowing to select codes.
2. Tap &4

3. Click Add Quick-Codes page.

4, Hit a button which has no code assigned.

Select the code from the list.

v

Insert the name of the page.

6. Click OK.

Step Description

1. Tap to access to window allowing to select codes.
2. Tap &

3. Click Rename current page.

4, Rename the current quick code page.

Step Description

1. Tap to access to window allowing to select codes.
2. Tap &

3. Click Delete current page.

4, Delete the current quick code page.

GIS Features

Description

11.7

If a GIS feature is associated with a code, a window displays the attributes of the GIS feature
that have to be filled in.

The window can be organised in pages, one for every GIS feature, because more than one code
can be assigned to a code (composed codes).

On each page, the attributes to be fill in are displayed.

Step Description

1. Tap .

2. . Tap From point.
Loads values of the attributes saved in one of the points in the job. Select the
point from which to load values of the attributes.
. From Prev.
Loads values of the attributes save with the previous point.

Smart Drawing - Drawing During Survey

Description

Generate drawing while measuring points. Two drawing modes are available:

Button Description
Single Creates a single line between points or draw a circle, rectangles or squared
lines objects.
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Single lines

Multiple lines step-by-step

Button

Description

Multiple
lines

Create more lines, even with the same code. For complex survey situations.

Step Description

1. Click the lower button of the left side panel in points survey window.

The toolbar of SmartDrawing offers various tools.

Tool Description

Point Save single points

Line Create lines between points

Arc Create arcs between points

Spline Create a spline from measured points automatically in SURVEY.
Circle 3P Create a circle by measuring of three points

Circle C+R Create a circle by measuring the center and one point on the circle
Square Create a square by measuring two opposite angles

Square Center

Create a square by measuring the centre point and the middle point
of a side

Rectangle base

Create a rectangle by measuring two points of the base and any point
on the opposite side from the base

Rectangle center

Create a rectangle by measuring the center, one middle point of a
side and any point on opposite side

Break drawing

Break the drawing of the current line

Close

Close the current line to the first point

Reference point

Measures and stores the reference points used daily to setup and
orientate the TPS instrument. This is much easier than measuring
standard points and then transferring them to the list of reference
points.

Control point

Store a point of type Control point.

Select point

Select the requested point on video among the ones still present

Use last point

Use, as requested point, the last saved point

Step Description

1. Select a tool from the toolbar.

2. A button is visualises the request related to the point to measure. Examples:

Tap an icon to select an action.

3. When a survey code is selected, the tool corresponding to the type of drawing set in
the code is selected automatically.

Multiple lines mode allows to generate lines between points based on the code of the point and

the number of the line.
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Two line types exist:

Type Description

ACTIVE Lines currently used in survey and their drawing is not yet completed.
Points that form a line are integrated. At the end it becomes a NOT
ACTIVE line.

NOT ACTIVE Lines measured, drawn and completed.

Can again become an ACTIVE line in case points must be added.

Example of job with multiple lines

In a road survey, for example, there are two sides (left and right) and the axis of the road. In
this case, it is possible to create two lines with code road side (RS) and a line with code center
line (CL). The two lines RS, having the same code, are distinguished by the line number: the first
line has number 1 and the second number 2. The codes RS and CL must have as drawing type
the attribute Line.

Having to do the road survey, operates as follows:

Step Description

1. Tap the button Smart drawing to open the control window Smart drawing.

2 Tap B4 to open the lines management window.

3. Tap [ to add a line.

4 Select the code RS corresponding to the road side. The code must be of type Line.
The line RS with number 1 is created.

5. Tap E# to add a line.

6. Select the code CL corresponding to the road axis. The code must be of type Line.
The line CL with number 1 is created.
Tap E# to add a line.

8. Select the code RS corresponding to the road side. The code must be of type Line.
The line RS with number 2 is created.

9. Select from the list the line from which to start: RS 1

10. Tap B to go back to the survey window. The current code is now RS and is reported
the line number 1.

11. Tap & to measure the first point of the road side.

12. Tap the button Smart drawing to open the control window Smart drawing.
The lines management window opens directly.

13. Select from the list the line of the road axis: CL 1

14. Tap B to go back to the survey window. The current code is now CL and is reported
the line number 1.

15. Tap & to measure the first point of the road axis.

16. Tap the button Smart drawing to open the control window Smart drawing.
The lines management window opens directly.

17. Select from the list the second line of the road side: RS 2

18. Tap B to go back to the survey window. The current code is now RS and is reported
the line number 2.

19. Tap [ to measure the first point of the second road side.

20. Tap [ to measure the second point of the second road side. The drawing of the line
of the second road side appears in the graphic window.

21. Continue selecting the line to measure the line management window.

Adding a line step-by-step

Step Description

1. Tap &&.

2. Tap E1.
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Select the line to use step-
by-step

Duplicating a line step-by-
step

Ending a line step-by-step

Deleting a line step-by-
step

Inverting a line step-by-
step

Closing a line step-by-step

Step

Description

Specify the code to assign to the line.

The code must be of type Line.

The line number will be the first free number available considering the lines still
present with the same code.

4, Another way to create a new line is to insert the code directly in the points survey
window.
if the inserted code is of type Line, a line with that code will be automatic created..

Step Description

1. Tap 4.

2. Select the line, that will be used for the next measure, from the list.
Coming back to the survey window, the code of the line is set as current code.

3. Another way to select a line to use for the next measurement is to select it directly
from the graphic window.

Step Description

1. Tap &.

2. Tap EB-

3. Create a line, empty, with the same code as the selected line.

4. The line number will be the first free number available considering the lines still

present with the same code.

When the drawing of a line is completed, it is not necessary to maintain it in the list of the active

lines.
Step Description
1. Tap &.
2. Tap B-
3. The line is ended and moved to the list of the non active lines.
Step Description
1. Tap 4.
2. Tap ).
3. Select the line.
4. Tap Delete from menu that appears.

When a line has been selected, measured points are added always at the end of the line. In
some cases it can be necessary to add the points at the beginning of the line. In this case it is
necessary to invert the direction of the line before adding new points.

Step Description
1. Tap B&.

2 Tap >.

3. Select the line.
4 Tap Invert.

If the drawing of a line must be a closed element, for example for the contour of a building, the
line can be closed. The first vertex is joined with the last vertex.
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Step Description

1. Tap &.

2. Tap ).

3. Select the line.

4, Tap Close.

5. The line to the list of the non active lines.

Multi codes for a line step- 1 some cases, a measured point belongs to several open lines.
by-step

Step Description

1. Tap 4.

2. Tap Multi codes.

3. Select the lines to which the measured point must be added.

the point is added to all selected lines as new vertex.

Automatic coding of a line Automatic coding speeds up the surveying phases where elements to measure occur regularly.
step-by-step This is for example the case in a road survey where the side elements and the axis must be
measured.

For these cases, define a list of lines to measure in the correct order and activate the Zig-Zag
mode or Same direction mode. When one of these modes is active, it is no more necessary
to select the line to draw but the system suggests the line automatically based on the defined
order.

Step Description

1. Tap 4.
. Zig-Zag.

Survey must be executed from left to right and then from right to left and then
again from left to right.

. Same direction.
Survey must be executed always from left to right or always from right to left.

The code of the first line in the list is suggested.

Measure the first point.

The code of the second line in the list is suggested.

Continue the procedure.

To stop the sequence, skip a code and pass to the next.

N[ AR

Or pause the system because before proceeding it is necessary to measure other
single points not included in the sequence.

11.8 Average Coordinates

Description A point can be measured more than one time and at different times. While measuring, when the
name is assigned to the point, define how to proceed:

Option Description

Overwrite The previous point is deleted and a new point is created with the same name.
point

Additional A new measurement for the point is saved. If the option Average coords has
measure been set in the survey settings, the coordinates of the point are recalculated
considering all measurements performed.

Next Suggested is the name of the next point not yet saved.
point:
11.9 Tools and Utilities
Tools of survey In the survey window, different tools and functions are available that can be very useful during

measuring operations.
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Editing last point

Step Description

1. Tap H.

2. Tap Edit last point.

3. Edit the last point measured.

Deleting last point

Step Description

1. Tap Settings.

2. Tap Delete last point.

3. Delete the last point measured.

Sharing last point

Step Description

1. Tap Settings.

2 Tap Share last point.

3. Select the sharing method and complete the procedure.

4 For the selected point information related to coordinates (geographic and plane), the

code, the description and the eventual photo/sketch associated is sent.

Adding a note

Step Description

1. Tap Settings.

2. Tap Add note.

3. Add to the fieldbook:

. Measurements

. Descriptive notes

. Sketches that can be a valid reference at the moment of elaborating the meas-
ured data in the office

Points and measurements

During the survey operations it can be useful to access the table of points the fieldbook of
measurements to check data and eventually correct some wrong values of antenna elevation,
code and description.

Step Description

1. Tap Settings.

2. Tap Points & Measurements.

3. For further information refer to 6 Points, Measurements, Survey Codes and GIS

Features Management.
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12 X-Pole - One Pole, Two Systems

Description The X-Pole solution allows working simultaneously with TPS and GNSS using the best features of
each system as required and with maximum flexibility.

The TPS can be oriented directly using the GNSS position acquired simultaneously with the
measurement of the prism. It is not necessary to measure points with GNSS first and then
measure the same points again with TPS. The operation can be performed at the same time with
greater speed and accuracy.

A single click changes the measurement mode and switches from GNSS to TPS mode and vice
versa. The change of system is hardly noticeable, since only the panel changes to the current
instrument.

The GNSS system positioned above the prism allows a direct rotation on the prism direction
speeding lock operations of the prism after loss. With GNSS initialised, the TPS rotates to the
exact position of the prism and locks is immediately without any search. With a GNSS position
not initialised, the TPS rotates to the approximate position and starts the search for the prism
in the surrounding area. In both cases, the locking speed of the prism is greater than the
traditional search.

Using X-Pole in the station  The X-Pole system is particularly useful in station setup because the position provided by the
setup GPS mounted on the pole can be used. This way, the station is oriented and located in the same
reference system used by the GPS receiver.
Free station

Station setup with free station requires the measurement of points with known coordinates. With
X-Pole, the points with known coordinates are provided by GPS.

While measuring points for calculation of the free station, specify the point of known coordinates.

Step Description

1. Open the menu and select Measure to proceed with measuring with GPS.

Select point

Traverse points

A cap

Topographic Points
Reference Points
,?', Measure

Add point

CANCEL

Measure the point for the free station with the GPS receiver.

The point is added in the list of points and becomes the requested known point.

4, Measure the same point with total station and complete the measuring procedure of
the known point for calculating the station orientation.

Backsight point

Station setup with backsight point requires the measurement of points with known coordinates.
With X-Pole, the point position is provided by GPS.

Specify the point of known coordinates:

Step Description

1. Open the menu and select Measure to proceed with measuring with GPS.
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Step Description

Select point

Traverse points

A cap

Topographic Points
Reference Points
i Measure

Add point

CANCEL

Measure the backsight point with the GPS receiver.

The point is added in the list of points and becomes the requested known point.

4, Measure the same point with total station and complete the measuring procedure of
the known point for calculating the station orientation.

USi_“Q X-Pole in site calib- X-Pole system can be used to calculate the site calibration using positions measured with total
ration station. This way you can use GPS in the same reference system established with total station.

Site calibration requires the measurement of a point with GPS with known plane coordinates.
The coordinates can be the result of a measurement with the total station.

When requested to indicate the point of known coordinates:

Step Description
1. Open the menu and select Measure to proceed with measuring with TPS.

Select point

|E| Traverse points

A cap

Topographic Points
Reference Points

o> Measure

Add point
CANCEL
2. Measure the point with TPS.
3. The point is added in the list of points and becomes the requested point to proceed
with GPS site calibration.
Using X-Pole during sur- X-Pole system is available in points survey windows. In the upper part of the window a button

vey allows to switch to the other survey mode.

In the TPS survey window, it is possible to
switch to GPS survey.

g In the GPS survey window, it is possible to
. ,
B GNSS Survey A2 switch to TPS survey.

| TPS Survey
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Icon Description

From GPS survey mode switch to total station survey mode. The target height
is automatic adapted.
Pod
From total station survey mode you pass to GPS survey mode. The pole height
? is automatic adapted.
e Lo
Pole height X-Pole system requires the installation of the GPS receiver over the prism. The height of the GPS

receiver is then height of the pole plus the distance between the center of the prism and the
reference point of the receiver.

When starting X-Pole system, the pole height of the receiver is automatically managed keeping
in consideration the offset between center of the prism and receiver.

When you modify the pole height, a window appears allowing to specify the correct height to
avoid errors.

Antenna height

Type X*Pole (59mm)
Pole (A) 1.859m
Offset (B) 0.059m
Antenna (C) 1.918m

-]

Sea_r(_:h prism from GPS When X-Pole system is functioning it enables the automatic prism research using the position

position provided by the GPS receiver. When the prism is lost, the software uses the position provide by
GPS to turn the station in the direction of the prism to support automatic locking. The manual
mode can also be used to call the station toward prism (knowing the GPS receiver position).

Step Description

1. Tap &
2. Tap 1.
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13

GPS - S

urvey of Points

Description

13.1

This chapter explains commands allowing measuring of points with GPS instruments. Different

operative mo

des are explained.

IS Commands for measuring points are available when the GPS instrument is in rover

m

ode.

Survey of Points

Description

The procedure allows to measure and record the position of points, even when a point cannot be

measured directly.

Step Description

1. Tap SURVEY.

2. Tap Survey points.

ol

—om

3 i
Point > g0

<] == Tools

| GNSS Survey

E -50.750m N -17.435m Z 0.163m

40

E Measure ’!_"BMeasA & Store

Refer to the table below for an explanation of
the legend numbers.

The toolbar at the bottom provides access to
a menu of advanced functions and to com-
mands for measuring points.

The required data for recording points is:

. Point
Name of the point to measure

. Code
Code to assign to the point to meas-
ure

Legend

Type

Description

Coordinates

The geographic coordinates (latitude, longitude,
elevation) of the receiver. Click to display the
plane coordinates (East, North, elevation). Click-
again to switch back to the geographic coordin-
ates.

Antenna elevation

Elevation of the antenna of the receiver. Click to
modify the elevation.

Smart Drawing -
Drawing during sur-
vey

Displays the current status of the function Smart
Drawing. Click to select a tool for drawing or the
operation to perform. Refer to 11.7 Smart Draw-
ing - Drawing During Survey.

Accuracy

The colour of the icons, @) or @, indicates if

the precision level set in the survey paramet-
ers, has been reached. The epochs are acquired
only when the level of precision has been
reached (horizontal and vertical precision, min-
imum number of satellites, maximum values of
DOP, electronic bubble). Below the icon, the cur-
rent precision values for coordinates (H) and for
elevations (V) is displayed.

Receiver status

= Click to access the GNSS Status

window.

RTK Extra-Safe

Available for Zenith 35 and Zenith 60. The
receiver gets corrections from a source and has
fixed the ambiguities in RTK Extra-Safe.

RTK Fixed

The receiver gets corrections from a source and
has fixed the ambiguities with maximum preci-
sion.
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Legend

Type Description

Quick-Fix
+‘!’+ Available for Zenith 15, Zenith 16, Zenith 25 and
+ Zenith 40. The receiver has fixed the ambigu-
ities but has not reached the maximum precision
level yet.

RTK Float
The receiver gets corrections from a source but
it has not yet fixed ambiguities.

DGPS
The receiver gets differential corrections in
DGPS mode.

Autonomous

The receiver gets positions without receiving
corrections from any source in minimum preci-
sion.

8
8
8

Satellites Number of satellites tracked, for constellations

GPS, GLONASS, BeiDou, SBAS.

GPS 6
GLS 2
X3

Ny
s

Graphic area Graphic view with visualsation of survey and
drawing. Click twice in the graphic part to access

the main CAD window.

Current position Indicates the current position.
Blue: All parameters of operation satisfy the
preset level of accuracy.

Red: The accuracy parameters are not met.

Point
Code

[i]

For the GNSS localisation, it is required to
measure one or more reference points.

If a reference point has been stored with a
photo, the photo is displayed as an aid to

identify and measure the correct point.

REF_003

H!

Measure reference point #1

Rapid measuring of points

step-by-step Step

Description

Tap E.

The acquisition of positions for the number of epochs set in survey parameters
starts.

The epochs are acquired if the conditions defined for Accuracy check are met.
Refer to Accuracy check step-by-step.

Otherwise the software keeps waiting for a manual stop or until the conditions are
met.

Tap @ to stop measuring when the configured conditions are not satisfied, and to to
record the point anyway.

When the number of defined epochs is reached, the point is saved. The name of
next point is automatically suggested.
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Step Description

5. If GIS feature are required for a point code, a window for entering the attributes
opens.
Measuring points step-by-
step Step Description
1. Tap &
2. The acquisition of positions for the number of epochs set in survey parameters
starts.

The epochs are acquired if the conditions defined for Accuracy check are met.
Refer to Accuracy check step-by-step.

Otherwise the software keeps waiting for a manual stop or until the conditions are
met.

Tap [ to stop measuring.

4, When the number of defined epochs is reached, confirm the data on the pages listed
below this table.

5. If GIS feature are required for a point code, a window for entering the attributes
opens.

Data page

Field Description

Point Name of the point to store

Antenna height Elevation of the antenna at the moment of the acquisition of the point

Code Code assigned to the point. Refer to 11.4 Survey Code Assignment

and 11.5 Quick Codes.
Description Extended description associated to the point

Sketch page

Description

Deletes sketch and photo.

Restores original content

Adds a label with main information of the point.
The label can be moved in every position.

Adds a label with a free text.
The label can be moved in every position.

Adds an arrow symbol. The arrow can be moved and turned.

Enables the free drawing mode.

Starts the application allowing to shoot a photo and save it.

B REEEDREE:
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Accuracy check step-by-
step

Result page

General information about the point to record.

Step Description

1. Tap B.

2. Tap Survey settings.

3. Tap GNSS page.

4, Tap GNSS Accuracy check.

Field

Description

Store only in Fixed

The epochs recording is done only if the receiver is in fixed position.

Accuracy check

Activates accuracy check.
GPS epoch is accepted if the current precision satisfies the preset
precision conditions.

H

Maximum horizontal precision for an acceptable GPSepoch.

\")

Maximum vertical precision for an acceptable GPSepoch.

RTK age check

Enables control of receiving corrections.
When activated, corrections must be received within the time set to
store the point.

Max age (secs)

Sets the maximum time that the new RTK fix needs to be received.

DOP check Activates the check on DOP value.
The GPS epoch is accepted if the DOP value is lower than the preset
one.

Max DOP Maximum DOP value to make acceptable the GPS epoch.

Satellites check

Activates the number of satellites checked.
The GPS epoch is accepted if the number of tracked satellites is more
than the minimum value preset.

Min Satellites

Minimum number of satellites required for an acceptable GPS epoch.

Sensors mode

It is possible to set the use of different types of sensors in surveying

and stakeout phases:

. None:
No sensor

. E-Bubble (X-TILT)
Activates the use of an electronic bubble of the controller. The
GPS epoch is accepted if the electronic bubble is inside the toler-
ance range.

. E-bubble (GNSS receiver)
Available for Zenith 35 TAG and Zenith 60. Activates the use of
an electronic bubble of the GPS receiver (if present). The GPS
epoch is accepted if the electronic bubble is inside the tolerance
range.

. Tilted pole (GNSS receiver)
Available for Zenith 35 TAG and Zenith 60 (using the internal
IMU). Activates the use of tilt and compass sensors of the GPS
receiver (if present). Sensors allow to calculate the position of
the point even if the pole is not vertical.

Max error (2m
pole)

Maximum error acceptable outside the bubble considering a 2 metre
pole.

Localization area
check

Activates the GPS localisation zone check.

If a coordinate system defined by a localisation with more than two
points is set, the software verifies if the receiver position is inside the
localisation zone.

If the current position is outside of the localisation zone, an icon is
displayed on the coordinates panel in survey and stakeout windows.

A N 45°57'09.5371" E 12°29°40.3363" 71.451m p ]

The localisation zone is drawn in the graphic window.
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Recording of raw data In cases where an own base is unavailable or where it is impossible to connect to a network
during survey step-by- of permanent stations, record all survey session data in a file with proprietary format RINEX
step format. Post-process the data in the office to obtain precise coordinates for the base.

Step Description

1. Tap B.

2. Tap Start log.
The recording of raw data on receiver starts. The measured points with all the kin-
ematic chains are to a file created by the receiver.

3. In a window, define some parameters necessary to memorise the data of the ses-
sion. Such requests can be different based on the receiver model.
. Log file

Name of the file where the raw data are stored
. Occup.time
Time of acquisition of single point
. Logging rate
Frequency of the data recording for post-processing
. File type
Sets the file’s type to store
. Antenna height
Sets the height of antenna to store.

4. Recording of raw data is stops automatically when the survey of points procedure
ends or it can be interrupted at any moment.
Tap H.
Tap Stop log.

6. Transfer the file of the receiver to a computer for post-processing with a dedicated

software. post-processing provides the compensated coordinates.

M_easuring points with X- The GPS receiver has sensors allowing to acquire points with two new modes unavailable on
Tilt for GPS traditional receivers.
Field Description

E-Bubble (X-TILT) Exploiting the internal inclinometer, an electronic bubble is displayed
directly on the screen. The operator can keep the attention on the
display instead of constantly looking at the controller and the physical
bubble placed on the pole. Moreover, the software is able to prevent
the acquisition of the epochs when the pole is located outside the
bubble condition.
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Field

Description

Dual

Exploiting the internal inclinometer, a double measurement of the
point with inclined pole (up to and beyond 30°) can be done and
determine the position of the point. This mode requires no system
calibration and is not sensitive to external factors. The measurement
of points runs automatically.

Single

For Zenith 35:

Exploiting the internal inclinometer and the internal compass the sys-
tem is able to determine the three-dimensional position and direction
of the pole and to calculate the coordinates of the point on the ground
even when the pole is inclined (up to 15 °). The system requires the
compass calibration and may be subject to external factors such as
magnetic fields generated by the elements present on the site to be
surveyed. For more information on the calibration mode and the oper-
ating procedures to be followed in the field, see the documentation
supplied with the receiver.

To measure points with Single mode, activate the Tilted pole
(GNSS receiver) option. Refer to Accuracy check step-by-step.
Before using this mode it is necessary that a calibration of the internal
compass has been executed.

For Zenith 60:

The system uses the internal IMU.

The system determines the three-dimensional position and direction
of the pole to calculate the coordinates of the point on the ground
even when the pole is inclined (up to 60 °). The system does not
require a calibration and is not subject to external factors such as
magnetic fields generated by the elements present on the site to

be surveyed. For more information on the calibration mode and the
operating procedures to be followed in the field, see the documenta-
tion supplied with the receiver. To measure points with Single mode,
activate the Tilted pole (GNSS receiver) option. Refer to Accuracy
check step-by-step.

Electronic bubble

Step Description

1. Tap B.

2. Tap Survey settings.

3. Tap GNSS page.

4, Tap GNSS Accuracy check.

5. For Sensors mode, select E-bubble (GNSS receiver).

6. In the survey and stakeout windows, the bubble is displayed.
During the phases of acquisition of the position, if the inclination of the pole is
higher than the set tolerance, the position is not acquired.

7. Click the electronic bubble, to disable the use of the bubble, enable the calibration or
switch to Tilted pole (GNSS receiver).

Dual mode

This measuring mode allows measuring points without having to keep the pole vertical. It
requires two inclined measurements in two directions while keeping the tip of the pole on the

point.

The measurement of points runs automatically.

Step Description

1. Tap .

2. Tap Hidden points.
3. Tap Tilted pole.
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Step Description

4. First measurement
Place the tip of the pole on the point to measure.
Tilt the pole to a position that allows the receiver to fix the position. Do not go
beyond 30 to 40°.
Stay stable to acquire the first position automatically.

5. Second measurement
Keep the tip of the pole on the point and the pole inclined rotate around the point.
A circle appears on the map representing the first measurement and a second circle
representing the second measure. Act so that the two circles have an overlapping
zone and two points of intersection.
Stay stable until the second position is acquired.

6. Third measurement
If necessary or to improve the accuracy of the calculated data, perform a third
measure always with the previous modes.

7. Calculation
The intersections of the two circles are calculated. Bring back slightly the pole in
a vertical direction to allow the software to automatically select the intersection
related to measured point.

= During this procedure it is not necessary to press any button.

Single mode Zenith 35

Step Description
1. Tap .

2 Tap Survey settings.

3 Tap GNSS page.

4. Tap GNSS Accuracy check.
5

Select Tilted pole (GNSS receiver).

In the survey and stakeout windows, the bubble is displayed. If the calibration is
correct, the calculated position is always the position of the point on the ground at
any angle (up to 15°).

6. Click the electronic bubble, to disable the use of the bubble, enable the calibration or
switch to E-Bubble (X-TILT).

Single mode Zenith 60

Step Description
1. Tap B.

2 Tap Survey settings.

3 Tap GNSS page.

4. Tap GNSS Accuracy check.
5

Select Tilted pole (GNSS receiver).
In the survey and stakeout windows, the bubble is displayed. The calculated position
is always the position of the point on the ground at any angle (up to 30°).

6. Click the electronic bubble, to disable the use of the bubble, enable the calibration or
switch to E-Bubble (X-TILT).

13.2 Hidden Point

Description Hidden points are positions for which the receiver GPS cannot acquire precise coordinates due to
insufficient visibility of satellites. To acquire GPS positions, special features to measure distances
and slopes can be applied.

Distances and difference in elevation between reference points and the hidden point can be
measured using a laser Disto with Bluetooth. After measuring the distance, press the Bluetooth
button on the device. The measured value is displayed in the distance field of the window. If
the measurement of the inclination angle is configured, both distance and difference in elevation
values are transferred.
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To use the laser Disto, a corresponding profile must be configured in the instrument profiles.

Intersection of two dis- Calculates the position of one point or multiple points by two distances to two reference points.

tances step-by-step

A guided procedure allows the definition of the two reference points, the measurement of dis-
tances and the selection of the preferred solution. The requested data relate to the first refer-

ence point.
Step Description
1. Tap .
2 Tap Hidden points.
3. Tap Distance-Distance.
4

First point (A)
. Reference point (A)
Specify the name of the first reference point. Type in the name or select it from
the graphic window or the table.
Tap [ if the reference point has not been measured yet.
. Distance from A
Allows to measure the reference point.
. Height diff. from A
Elevation difference between the point to measure and the reference point.
. Laser height
Elevation of the laser Disto from the ground. Used to determinate the exact
value of the slope from the reference point.

Tap Next to proceed with the guided procedure.

OR

Click Add measured distance to measure the distance to an additional hidden
point.

Second point (B)
. Reference point (B)
Specify the name of the second reference point. Type in the name or select it
from the graphic window or the table.
Tap [ if the reference point has not been measured yet.
. Distance from B
Allows to measure the reference point.
. Height diff. from B
Elevation difference between the point to measure and the reference point.
. Laser height
Elevation of the laser Disto from the ground. Used to determinate the exact
value of the slope from the reference point.

Tap Next to calculate the two reference points and the two possible solutions.

Choose the desired solution: Click in the part to which the solution RIGHT or LEFT
belongs. The solution that will be used is shown in red.

= At the moment to choose the solution, approach the receiver toward
the point to measure. The position of the receiver is displayed in the
graphic window allowing to understand which of the two solutions is the
one required.

The calculation scheme and the meas-
ured point can be visualized also on
Google map.

Tap Next to proceed with the guided procedure.

10.

Confirm the data on the pages listed below this table.

11.

Continue to measure other hidden points or return to the main measuring window.
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Data page

Field Description

Point Name of the point to store

Antenna height Elevation of the antenna at the moment of the acquisition of the point

Code Code assigned to the point. Refer to 11.4 Survey Code Assignment
and 11.5 Quick Codes.

Description Extended description associated to the point

Sketch page

Description

Deletes sketch and photo.

Restores original content

Adds a label with main information of the point.
The label can be moved in every position.

Adds a label with a free text.
The label can be moved in every position.

Adds an arrow symbol. The arrow can be moved and turned.

Enables the free drawing mode.

Starts the application allowing to shoot a photo and save it.

BRREERE:

Result page

General information about the point to record.

Q“Q';me“t and offset step-  Ca|culates the position of a point by an alignment defined by two reference points.

y-step
A guided procedure allows the definition of the two reference points, the measurement of the
distance and position referring to the alignment and checking the desired solution. The reques-
ted data relate to two reference point.

Step Description

1. Tap &
2. Tap Hidden points.
3. Tap Alignment Offset.

GPS - Survey of Points Q.U 127



Step Description

4. Reference points

Reference point (A)

Specify the name of the first reference point. Type in the name or select it from
the graphic window or the table.

Tap [ if the reference point has not been measured yet.

Reference point (B)

Specify the name of the second reference point. Type in the name or select it
from the graphic window or the table.

Tap H if the reference point has not been measured yet.

Tap Next to proceed with the guided procedure.

Distance & Offset

Reference

Reference distance along the alignment can be referred to starting point (A) or
ending point (B).

Distance from B

Distance along the alignment, and referred to point A or B, of the projection of
the point to measure.

Offset

Distance of the point to measure in reference to the defined alignment. The
position of the point referring to the alignment (left or right) is decided after in
the graphic window.

Height diff. from B

Elevation difference between the point to measure and the reference point A or
B.

Laser height

Elevation of the laser Disto from the ground. Used to determinate the exact
value of the slope from the reference point.

7. Tap Next to calculate the two reference points and the two possible solutions. Right
or left of the alignment.
8. Choose the desired solution: Click in the part to which the solution RIGHT or LEFT

belongs. The solution that will be used is shown in red.

At the moment to choose the solution, approach the receiver toward
the point to measure. The position of the receiver is displayed in the
graphic window allowing to understand which of the two solutions is the
one required.

=

9. Tap Next to proceed with the guided procedure.

10. Confirm the data on the pages listed below this table.

11. Continue to measure other hidden points or return to the main measuring window.
Data page

Field Description

Point Name of the point to store

Antenna height Elevation of the antenna at the moment of the acquisition of the point

Code Code assigned to the point. Refer to 11.4 Survey Code Assignment

and 11.5 Quick Codes.
Description Extended description associated to the point
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Sketch page

Description

Deletes sketch and photo.

Restores original content

Adds a label with main information of the point.
The label can be moved in every position.

Adds a label with a free text.
The label can be moved in every position.

Adds an arrow symbol. The arrow can be moved and turned.

Enables the free drawing mode.

Starts the application allowing to shoot a photo and save it.

BRREEORE

Result page

General information about the point to record.

13.3 Automatic Survey of Points

Description Automatic surveying allows the automatic acquisition of positions of the points based on elapsed
distance or elapsed time rules.

Automatic survey of

points step-by-step Step Description
1. Tap SURVEY.
2. Tap Auto-Survey of points.
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Step Description

3. Before starting acquisition of points, set the functioning parameters and rules.
. Mode
Mode to use for automatic survey of points
. Time

Position is acquired at preset intervals of time
. Distance 2D
Position is acquired at preset intervals of horizontal distance
. Distance 3D
Position is acquired at preset intervals of 3D distance
. Distance 2D Plus
Position is acquired at preset intervals of horizontal distance and height
difference according to settings
. Stop & Go
Position is acquired when the antenna remains still in a position
. Measure every (sec)
Available for Time mode. Set the interval of time between every automatic
acquisition of position.
. Distance 2D
Set the interval of horizontal distance that must be between position to acquire
and previously acquired position.
. Distance 3D
Set the interval of 3D distance that must be between position to acquire and
previously acquired position.
. Distance 2D
Available for Distance 2D Plus mode. Set the interval of horizontal distance
that must be between position to acquire and previously acquired position. The
point is stored when one of the set values is overpassed.
. Height diff.
Available for Distance 2D Plus mode. Set the interval of height difference
that must be between position to acquire and previously acquired position. The
point is stored when one of the set values is overpassed.
. Stop time (sec)
Available for Stop & Go mode. Defines the time spent on the point to allow the
acquisition of the position.
. Max antenna movement
Available for Stop & Go mode. Maximum movement allowed to consider the
antenna still. When the software recognises that the antenna remains almost
still with a movement less than maximum value, the acquisition of positions
begins for the preset stop time.

4, The window functions in the same way of the simple surveying window. Refer to
13.1 Survey of Points.

Tap [

The measuring of points starts automatically. The point number is automatically
increased at every recorded point.

7. Position is acquired if conditions set in Accuracy check are satisfied. Otherwise the
software waits for a manual stop or until conditions are reached.

Tap [@ to stop measuring.

The procedure recognises automatically when conditions for recording are reached
evaluating time elapsed or the distance elapsed. When reaching conditions of
recording the point is recorded.

13.4 Static Survey of Points

Description Record static data of the position of the receiver for post-processing to determinate precise
coordinates.

Static survey of points

step-by-step Step Description
1. Tap SURVEY.
2. Tap Static survey.
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13.5

Step Description

3. Define the parameters necessary to execute recording of data of the session by the
receiver.
. Log file
Name to assign to the log file that contains data of the occupation.
. Logging rate
Frequency with which to record data for post-processing.
. Occup.time
Occupation time of the point. Set a default time or choose the Custom option.
In this case, the stop of the point occupation has to be made manually.
. Memory type
Available on some receiver models. Receiver internal memory or SD card.
. File type
Sets the file's type to store.
. Antenna height
Sets the height of antenna to store.

4, Tap Next to proceed and go to the window of static measuring of points.
The window functions in the same way of the simple surveying window. Refer to
13.1 Survey of Points.

Tap E.

6. The static measuring of the positions starts. Receiver begins data recording inside
the controller or in its internal memory.

7. If the time of occupation has been defined, a counter of the remaining time is dis-
played. Otherwise a counter shows the time since the beginning of the occupation.

8. Tap [ to stop measuring.

At the end of the occupation or after a stop, the command asks a confirmation of
the data of the point.

Bathymetric Survey

Description

Bathymetric survey step-
by-step

Bathymetry is a module of X-PAD Ultimate software that enables bathymetric survey by using
an echosounder in combination with a GPS receiver or TPS 360° prism. The software is able

to connect to the echosounder through Bluetooth and receive in rea-time the depths. At the
same time, the accurate positions are given by the GPS receiver or TPS 360° prism placed just
over the echosounder. For TPS, the software keeps the prism locked and stores the points in
bathymetric sessions continuously.

It is possible to record automatically positions and depth by defining a time interval, a distance
or a depth interval. Current depth and the longitudinal profile of the bottom are displayed in
real-time through a specific panel.

To be sure to cover the whole area without missing any detail, it is possible to define routes and
have all necessary information on the screen to keep the right direction. A route can be a line
or a polyline that can be selected on the screen. Another way to define a route is to enter an
azimuth value as reference direction to follow. Collected data can be exported in customisable
ASCII format or AutoCAD DXF drawing.

The bathymetric survey acquires continuously the GPS or TPS 360° prism position and depth
according to rules of distance or elapsed time. The GPS must be positioned in correspondence of
the echosounder.

Step Description

1. Tap SURVEY.
2. Tap Bathymetric survey.
Displayed is:
Bathymetri ) ’
- - 0729mN5091530.545mI?|.4B4m On the side: Real-time values of
2000m 7 o speed, direction and depth

{100]
-16.0c
[ ]

0.0km/h -
- e A=
-0.600m =
Sessione SESSION_9 159503 A

4 28 Tools |w®| Start session
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Step

Description

At the bottom: Contours during the

survey
3. Before starting acquisition of points, set the functioning parameters and rules.
. Mode
Mode to use for automatic survey of points
. Time
Position is acquired at preset intervals of time
. Distance 2D
Position is acquired at preset intervals of horizontal distance
. Depth
The position is acquired at fixed intervals of difference in depth
. Single positions
The position is acquired manually pressing the Store point.
. Route tolerance
The acceptable distance from the route. A navigation arrow shows the distance
from the route. If the value is exceeded, the software shows the direction to
come back to the route.
. Measure every (sec)
Available for Time mode. Set the interval of time between every automatic
acquisition of position.
. Measure every (sec)
Available for Distance 2D mode. Set the interval of horizontal distance that
must be between position to acquire and previously acquired position.
. Measure every (sec)
Available for Depth mode. Set the depth interval that must between the depth
to be acquired and the depth acquired previously.
4. Session
Assign the name to bathymetry session
Tap [E Start session to start the session of the bathymetric survey.
6. Tap O Stop to stop the session of the bathymetric survey.
Tools of the bathymetric Setting the fixed route
survey
Step Description
1. Tap B.
2 Tap Route mode.
3. Tap Fixed direction.
4 Set a route direction (azimuth) to follow.

During the survey, a panel appears that allows to maintain the predetermined route.

Setting a route from a drawing element

Step Description

1. Tap .

2 Tap Route mode.

3. Tap Select route from CAD.

4 Select a line or a polyline from the graphic window.

The selected item becomes the reference element to follow. The panel with the
indications of the route shows exactly the direction to be maintained in order to
remain in the selected route.

Cancelling a route

Step

Description

1.

Tap B.

Tap Route mode.

Tap Cancel route.

2
3.
4

The selected route is deleted.
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Storing points and measurements

Step Description

1. Tap H.

2. Tap Store points and measurements.

3. Every point of the bathymetric session is stored as a point and measurement of the
survey.

4. Tap .
Tap Do not store points and measurements.

6. Storing of bathymetric session points as points and measurements of the survey is

disabled.

Creating a surface

Step Description

1. Tap B

2. Tap Create surface.

3. A surface based on selected sessions is created.

Adding a note

Step Description

1. Tap .

2. Tap Add note.

3. Descriptive notes and sketches that can be a valid reference when processing the

stored data in the office can be added during the bathymetric survey operations.

Defining survey settings

Step Description

1. Tap B.

2. Tap Survey setup.

3. During survey operation, it is possible to access receiver settings. Refer to 5 Set-

tings.

Visualising survey sessions

Step Description

1. Tap B.

2. Tap Bathymetric session.

3. A list of the bathymetry sessions executed is displayed. Selecting a session to access

additional information or to delete a session.

Exporting survey sessions

Step Description

1. Tap JOB.

2. Tap Export & Share.

3. Tap Text file (ASCII).

4. Tap Bathymetric session.

5. Data of the bathymetry sessions can be exported in ASCII format.
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13.6 Survey with Locators (Cable Detectors)

Survey with locators The methodology of GPS survey with locators is the same as the standard GPS survey. An active
(cable detectors) step-by- locator profile mus be defined that is used to acquire the depth values.
step

Step Description

1. Tap SURVEY.

2. Tap Survey points.

3. If the locator profile is active in the GPS survey window, a bar like this appears:

i Power 0.990m
4, Press the LOG key of the locator to send the measured value of depth to the soft-

ware on the controller. The software captures the depth and stores a new point
using the current GPS position.
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14

GPS - Stakeout

Description

14.1

Stakeout procedures provide information in graphic, numeric and vocal format, to reach a point,
an element or in general a particular position. A wide range of options and operative modes are
available.

Before proceeding with stakeout, it is necessary to define the coordinate system of the job in
order to guarantee the correct matching between surveyed positions and positions to stakeout.
If no coordinates system is set, only positions defined in WGS84 coordinates can be staked out.

= Commands for measuring points are available when the GPS instrument is in rover
mode.

Stakeout Information

Description

Information provided by the software during stakeout of a position is similar in all modes.
Whether staking out a point, an element or a position by offset, the software provides indications
to reach the position to stakeout using a common scheme.

Step Description

1. Tap SURVEY.

2. Tap STAKEOUT.

Refer to the table below for an explanation of
the legend numbers.

4| GNSS Point stakeout RS
1 >

E-63.627m N -90.116m Z -0.065m

E” BB The toolbar at the bottom provides access to
A a menu of advanced functions and to com-
mands for measuring points.

Legend Type Description

1. Coordinates The geographic coordinates (latitude, longitude,
elevation) of the receiver. Click to display the
plane coordinates (East, North, elevation). Click-
again to switch back to the geographic coordin-
ates.

2. Accuracy The colour of the icons, @) or @, indicates if
the precision level set in the survey paramet-
ers, has been reached. The epochs are acquired
only when the level of precision has been
reached (horizontal and vertical precision, min-
imum number of satellites, maximum values of
DOP, electronic bubble). Below the icon, the cur-
rent precision values for coordinates (H) and for
elevations (V) is displayed.

3. Receiver status = Click to access the GNSS Status
window.

RTK Extra-Safe
! — Available for Zenith 35 and Zenith 60. The
| receiver gets corrections from a source and has
fixed the ambiguities in RTK Extra-Safe.

RTK Fixed
_!_ The receiver gets corrections from a source and
| has fixed the ambiguities with maximum preci-
sion.
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Legend Type Description
Quick-Fix
+‘!’+ Available for Zenith 15, Zenith 16, Zenith 25 and
+ Zenith 40. The receiver has fixed the ambigu-
ities but has not reached the maximum precision
level yet.
RTK Float
The receiver gets corrections from a source but
it has not yet fixed ambiguities.
DGPS
The receiver gets differential corrections in
DGPS mode.
Autonomous
The receiver gets positions without receiving
corrections from any source in minimum preci-
sion.
4, Satellites GESIE Number of satellites tracked, for constellations
GLS 2 GPS, GLONASS, BeiDou, SBAS.
5. Antenna elevation Elevation of the antenna of the receiver. Click to
modify the elevation.
6. Graphic area and =n Graphic view with visualsation of the current
current position N position and of the position to reach.
g Blue: All parameters of operation satisfy the
— preset level of accuracy.
Red: The accuracy parameters are not met.
A
7. Numeric indications Indications are referred to North, to Sun or to
to reach position Z Reference point.
15.912m First value refers to distance forward or back-
st:"u ward.
= Second value refers to distance right or left.
-oia2m  Third value specifies the elevation difference.
4
0.002m
0.007m
8. Compass indication Shows a compass indicating, with respect to the

28.016m

current direction, the direction of the position to
reach. In the lower part is the distance of the
point

Blue: When more than a meter distance from
the position to reach

Red: When the receiver has not reached yet the
precision check defined

In the stakeout settings, define the distance
limit stating when to use this type of visualisa-
tion. The value of default is set in meter.



Legend Type Description

When the distance from the position to reach

is less than one meter this view mode appears.

Indications provided and position indicated refer
«mm  to North or to the sun.

The background becomes green, when the posi-
tion is reached within the tolerance values.

0.001m|

Stakeout tolerance A position is reached when the distance between the current position and the position to reach
is less or the same as Tolerance. The stakeout tolerance is set in the Stakeout settings.
From every stakeout procedure it is possible to enter in the stakeout parameters and to check
tolerance value.

Information referring to The information provided in the panel on the right refers to North, to the sun, to a reference

North, the. sun or to a ref- point, to previous point or to a reference line. To read the distance values correctly, turn toward

erence point North, the sun or the reference point or line. Click a button to change the reference element.
Icon Description

Change to North.

Change to sun.

Change to reference point.

XYZ

Change to previous measured point

XYZ

Change to reference line.

A

() m—

Graphic and analytic view Buttons allow to change between analytic and graphic view.

Icon Description

Enables the view of analytical mode only, which indicates the distance from the
point.

Enables the graphic window display.

Enables the mixed display that shows distance from the point and the graphical
window.

2 4 B

Vocal information The software guides by vocal information allowing, most of all when you are far from the point,
to arrive near the point without having to look always on the controller. A tone tells when the
desired position is reached considering the defined tolerance limits.
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Description

Icon
m Enables vocal information.

y Disables vocal information.

Interpret information After having defined the position to reach, follow two rules to reach the position in the most
efficient way.

1. When being far from the point, follow the vocal indications without constantly looking on
the controller display. It is sufficient to listen what the software indicates about arriving
close to the position to reach.

2. Once being close to the position, at a distance less than one metre, turn with the controller
toward North or the Sun. Move the antenna following the indications on the right side of the
controller panel. A sound indicates when the position is reached.

14.2 Common Operations in Stakeout
Measuring points step-by- Step Description
step
1. Reach the stakeout position.
2. Tap [ Measure to start measuring the stakeout point.
3. The acquisition of positions for the number of epochs set in survey parameters
starts.

The epochs are acquired if the conditions defined for Accuracy check are met.
Refer to Accuracy check step-by-step.

Otherwise the software keeps waiting for a manual stop or until the conditions are
met.

4, Tap O Stop to stop measuring.

When the number of defined epochs is reached, confirm the stakeout data dis-
played.

Tap Next to proceed and define the data of the point to record.

Stakeout data are saved. If required, export the data from window Stakeout
report.

8. The next point to stakeout is automatically proposed by the software.

Stakeout parameters step-
by-step Step Description

Tap .
Tap Survey settings.

Tap Stakeout.

Refer to Tab Stakeout for a description of the options.

Tap Accept to save the modifications.

QLU H|wN[=

When working in Tracking mode, the current measured position can be stored
without the need to stop the measurement. As soon as the point is stored it is
possible to stake out the next one.

Inserting a note step-by-
step Step Description

1. Tap &
2. Tap Add note.
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Step Description

3. Add to the fieldbook:
. Measurements
. Descriptive notes

. Sketches that can be a valid reference at the moment of elaborating the meas-
ured data in the office

Points and measurements

step-by-step Step Description
1. Tap E.
2. Tap Points & Measurements.
3. Refer to Points, Measurements, Survey Codes and GIS Features Management.

Reference surface step-

by-step Step Description
1. Tap E.
2. Tap Reference surface:.
3. Define a reference surface to use during stakeout. In this way the software displays

the elevation difference between the current position and the corresponding eleva-
tion on the reference surface.
. Surface
Set the surface to display.
. Display surface
Enables and disables the display of the surface.

Automatic updating of the This command allows to enable and disable the automatic update of the view based on the
view current position of the receiver.

Icon Description

Enables the automatic update of the view so that the receiver position is always
visible.
The defined reference (North, sun, reference point) is applied.

n Disables the automatic update of the view.

14.3 Stakeout
Staking out points step- Define the mode how to reach the position. The software guides to the position in the most
by-step efficient way.

Step Description
1. Tap Stakeout.
2. Tap Points.
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Step Description

3. Select a mode:

. Topographic point
The nearest topographic point is selected automatically according to the posi-
tion of the receiver.

. Automatic by position
The nearest topographic or reference point to stake out is selected automatic-
ally according to position of the receiver.

. Define points list
Create a list of topographic points to stake.

. Coordinates
Manual definition of East, North and elevation to stake. Coordinates can be
selected from the CAD drawing.

. Coordinates WGS84
Manual definition of the WGS84 coordinates to stake.

. Coordinates ECEF
Manual definition of the geocentric coordinates to stake.

Stakeout of points from a table

4. Select a point from the list.
The icon aside the point indicates if the point is to stake or already staked.

Point that must be staked.

Point already staked.

Tap [ Tools for operations in the list.

Select an operation:

. Load all points
Adds all topographic points from the job to the list.
. Load all ref.points

Adds all reference points from the job to the list.
. Select from table
Select topographic points from the job to add to the list.
. Select from CAD
Select topographic points in the graphic window to add to the list.
. Delete points
Select points from the list to delete.
. Clear list
Deletes content of the list.
. Load list
Load a list of points from a file saved previously.
. Save list to file
Saves the list of points on an external file to be loaded later.

Stakeout of ENZ coordinates

7. E,N,Z
Enter the coordinates of the position to stake.

8. Tap Select to define coordinates by selecting from the graphic window.
Stakeout of WGS84 coordinates
9. Latitude, Longitude, Height

Geographic coordinates of the position to stake.

Stakeout of ECEF coordinates

10. E,N, 2
Enter the coordinates of the position to stake. ECEF is a system used in DACH
region.

11. Tap Select to define coordinates by selecting from the graphic window.

Stakeout procedure

12. After having defined the position to stake, the main stakeout window appears.



Step Description

= The preferred layout of the
stakeout screen is stored

|GNSS Point stakeout
E -63.627m N -90.116m Z -0.065m

KOERN Ea and used in all jobs until it
ﬁ is changed.
42.318m
& )
32.427m
% A v
0.396m 53.314m — Tom.
@] Measure
Stakeout of the next point
13. Select another object to stakeout by selecting it on the current graphic view.
OR
Tap [ Next.
14. Select the next point to stake in one of the following modes:
. Next

The next point is suggested, according to recording order.
. Previous
The previous point is suggested, according to recording order.
. Nearest
The nearest point, which has not been staked yet, is suggested.
. Point from CAD
Manual selection of the point to stake in the graphic window.
. Point from Table
Manual selection of the point to stake from the table.

Staking out lines/arcs/ Stake out with precision along geometric elements such as lines, arcs or drawing elements.
objects step-by-step

Step Description

1. Tap STAKEOUT.
2. Tap Objects.
3. Select a mode:

. Line (2 points)
Line defined by two topographic points.
. Arc (3 points)
Arc defined by three topographic points.
. Arc (2 points+R)
Arc defined by two topographic points and by the radius.
. Drawing object
Select a line, polyline, arc or circle in the graphic window.

Stakeout a line by two points

4. Select:
. Point 1
First point of the reference line
. Point 2

Second point of the reference line
. Invert
Inverts the direction of the line.
. Info...
Shows the information of the object.

Stakeout of arc by three points

5. Select:
. Point 1
First point of the reference arc
. Point 2
Second point of the reference arc
. Point 3
Third point of the reference arc
. Invert
Inverts the direction of the line.
. Info...

Shows the information of the object.
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Step Description

Stakeout of arc by two points and radius

6. Select:
. Point 1
Starting point of the reference arc
. Point 2
Ending point of the reference arc
. Radius

Radius of the reference arc
. Arc clockwise
Direction of the reference arc
. Invert
Inverts the direction of the line.
. Info...
Shows the information of the object.

Stakeout of CAD element

7. Select the drawing element to stake from the graphic window.

Offset

8. After defining the stakeout element, an additional offset to the right or to the left
can be defined.
. Offset

Distance to observe referring to reference element

. Height diff.
Vertical offset. Start from a reference object and apply a 3D offset.

. Multiplier
Actives the stakeout of multiple offsets according to the set value of reference
offset. When the option is active, the software shows the distance from the
nearest offset and displays the multiplication factor of the offset distance.

Stakeout procedure

9. After having defined the position to stake, the main stakeout window appears.

4| GNSS Object stakeout 2
>

E-91.743m N -37.539m Z 0.012m
@ 2 Db
t
36.119m

|

5.121m

K

A

0.258m [5.121m  RIGHT .

<

HET [ Measure

Information of stakeout:

/\ Current position is on the left referring to the reference element.

eer “0s85m

K\ Current position is on the right referring to the reference element.

Current position is on the reference element.

To visualise the distance from the end of the object.
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Staking out station and
offset step-by-step

Step Description

To visualise the distance from the beginning of the object.

Stake out positions referring to a station distance and an offset distance on a reference element.

Step Description

1. Tap STAKEOUT.
2. Tap Chainage & offset.
3. Select a mode:

. Line (2 points)
Line defined by two topographic points.
. Arc (3 points)
Arc defined by three topographic points.
. Arc (2 points+R)
Arc defined by two topographic points and by the radius.
. Drawing object
Select a line, polyline, arc or circle in the graphic window.

Stakeout by offset referring to a line by two points

4. Select:
. Point 1
First point of the reference line
. Point 2
Second point of the reference line
. Invert
Inverts the direction of the line.
. Info...

Shows the information of the object.

Stakeout by offset referring to an arc by three points

5. Select:
. Point 1
First point of the reference arc
. Point 2
Second point of the reference arc
. Point 3
Third point of the reference arc
. Invert
Inverts the direction of the line.
. Info...

Shows the information of the object.

Stakeout by offset referring to an arc by two points and radius

6. Select:
. Point 1
Starting point of the reference arc
. Point 2
Ending point of the reference arc
. Radius

Radius of the reference arc
. Arc clockwise
Direction of the reference arc
. Invert
Inverts the direction of the line.
. Info...
Shows the information of the object.

Stakeout by offset referring to a CAD element

7. Select the drawing element to stake from the graphic window.

Offset parameters
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Step

Description

8.

Define:

. Chainage
Distance on the reference element on which is the position to reach.

. Interval
Distance between the stakeout points along the reference element. Use the
button on the right to calculate the interval dividing the length of the reference
element in a defined number of parts.

. Offset
Distance perpedicular to the reference element. Use the button on the right
to define if the desired position is on the right or on the left of the reference
element.

. Height diff.
Elevation difference to apply to the calculated point. The software interpolates
the elevation on the reference element with the defined station distance. A
slope can be added to the interpolated elevation.

9.

Tap Next to start staking out of the calculated position.

Stakeout procedure

10.

After having defined the reference element and the offset parameters, the main
stakeout window appears.

The distance from the station and the offset of the position are displayed at the
bottom.

When staking with offset, change the distance and the offset directly in the stakeout
window.

| GNSS Object stakeout

EIEY y
& \
9.529m \
\ 37.387Tm
& ' \ eV
25.181m 4=
26.923 A | 114.809m |
0.030m |m R
$t:0.278m off.26.922m R
<

| 4 130,60l ST T

< 52Todls Al Hext [w®|Measure

11.

Select another object to stakeout by selecting it on the current graphic view.

OR

Tap Next to stake out the next point.

The procedure returns to the panel where the station distance and the offset are
defined. A station distance increased of the interval value is suggested.

Staking out side slopes
step-by-step

Calculate and stake out positions of the point of intersection of the project side slope with the
existing terrain.

The stakeout position is calculated from the following information:

From the point position to the projection of the slope
Distance to the stakeout element

Description

Tap STAKEOUT.

Tap Sideslopes.

The requests that are performed are exactly the same as for stakeout by offset.
Refer to Staking out lines/arcs/objects step-by-step.
A tab for the definition of the slopes is added.

Slopes
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Step Description

4. Define:
. Cut
Slope value in the cut condition (receiver elevation above the starting elevation
of the slope).
. Fill
Slope value in the fill condition (receiver elevation under the starting elevation
of the slope).

5. Tap Next to start staking out of the calculated position.

Stakeout procedure

6. After having defined the reference element, the offset parameters and slopes, the
main stakeout window appears.

¥ GNSS sideslope stakeout =y In addition to the visualisation mode
described in previous paragraphs, this
graphical view contains the cross section
of the side slope and current position.
To change the visualsation mode tap the

icons [@), N and E&.

1+ 9.741m . -29.538m =

22 Tools Al Next [#]Measure

The side panel contains the information to get the point of intersection.

First value refers to the vertical distance from the position to side slope.
Second value refers to the horizontal distance from the position to side

slope.

ﬁ Third value shows the current value of the slope and the direction to take,
4530% on the perpendicular to the reference element, to achieve the project slope
value.

It is possible to change the shown information: hit it or scroll.

Staking out side slopes for  stakeout side slopes that start from a closed polyline and that represent, for example, the
excavation step-by-step bottom of an excavation.

. Finding the catch point with the existing ground
. Checking side slopes created by the excavator

Step Description

1. Tap STAKEOUT.
2. Tap Sideslopes automatic.
3. The requests that are performed are exactly the same as for stakeout by offset.

Refer to Staking out station and offset step-by-step.
Select the polyline.
A tab for the definition of the slopes is added.

Slopes
4. Define:
. Offset
Horizontal distance from the position to side slope.
. Slope

Slope between the polyline and the current position
. Ref. elevation
Sets the reference elevation to use for the elevation check.
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Step Description

Side slope Auto

Select object Preview

I

Default data
erau a -‘\\\
Offset 1.000m Pt
/ .
slope () I S0.00%IE 4\ - /\'7
Use reference - | S
~

elevation 7 /
et \/
B_—. -
g >
5. Tap Next.
Stakeout procedure
6. The position along the side slope is calculated and displayed.

First value refers to the current elevation
below or above the reference elevation.
Second value refers to the horizontal
distance from the position to side slope.
Third value shows the current value of
the slope and the direction to take, on
the perpendicular to the reference ele-
ment, to achieve the project slope value.

-
w1 0.000m

2% Tools [¥]Measure

Stake out surfaces step-

by-st Determine in the field the design elevation of a three-dimensional surfaces loaded in current
y-step

job. For every position, the elevation of the current position is compared with the elevation
interpolated on the surface and the difference of elevation is calculated.

The surfaces stakeout can be used for:

. Stakeout of a planned surface in the field
. Quality check to test the correspondence between the built and the plan

Step Description

1. Tap Next.
2. Tap Surfaces.
3. Select a surface to stake from the ones loaded in the job.

%

84

-0.655m

4, The side panel visualses in real-time the difference of elevation between the current
position and the elevation interpolated on the surface.

5. In the input field, manage the point name.

T 0 000m

T oo

énccepl
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Sttakeout report step-by- All stakeout data related to stakeout of points or elements are recorded in the job.
step

This command allows reading and exporting the data. Available output formats:

. ASCII

. CSV for Excel
. XML for Excel
. PDF

. HTML

Step Description

1. Tap STAKEOUT.

2. Tap Report.

3. A table presents the list of all stakeout points with differences, in distances and
elevations, between the design coordinate and the stakeout coordinate.

4, Tap B Share to create an ASCII, CSV, XML or PDF document, with all stakeout data

of every point.
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15 TPS - Controlling the Total Station

Description In this chapter it is explained how to modify main parameters of the total station as for example
the type of target or the mode of measure. For the robotic total station, it is explained how to
perform the search of prism and how to control the direction of the station.

The functions explained are available for all windows of survey and stakeout.

Mechanic total station - Allows to control the basic functions of mechanic total station.
control panel

Step Description

1. Tap E1

Icon Description

Standard measurement mode

'\

Fast measurement mode

Tracking measurement mode (continuous measurement)

Activates visualisation of the bubble

Remote control is off.
Tap to activate the remote control when using the controller on the pole.

Remote control is on.
ﬁ"‘-" Tap to deactivate remote control when using the controller on total station.
Robotic total station - con-  Ajjows full control of all functions of the robotic total station.

trol panel

Step Description

1. Tap M.

Parameters and options are organised in pages.

ROBOTIC page

obotic TPS

=n .
—_—
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Description

Prism is unlocked.
Tap to lock the prism.

Prism is locked.
Tap to unlock the prism.

Current measure mode: Standard

Current measure mode: Fast

Current measure mode: Tracking (continuous measuring)

Automatic aiming of prism is deactivated.
Tap to activate the automatic aiming.

Automatic aiming of prism is activated.
Tap to deactivate the automatic aiming.

WORCOR: I« iRl

Tap to start the automatic prism = Tap longer on the icon
@@ search to the left. in the general survey panel,
to start the prism search
without the need to select
= Tap to start the automatic prism the corresponding command

search within a defined window. in the ROBOTIC window.
If the window has not been defined
yet, the limits can be defined.

Tap to start the automatic prism
search to the right.

Tap to start the automatic prism search using the GPS position of the receiver
placed on the pole (X-Pole).

Tap to start the automatic prism search using the GPS position of the controller
if the method Use controller's GNSS has been selected in Settings.

Tap to activate the lights for the direction of stakeout.

Tap to display the bubble

Remote control is off.
Tap to activate the remote control when using the controller on the pole.

Remote control is on.
Tap to deactivate remote control when using the controller on total station.
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ROTATE page

o e
—~
@ © Change face (': CAD Position

200c
ROBOTIC ROTATE JO CK

== Tools

Description

Tap to rotate the telescope horizontally.

-
0
(=]
=}

Tap to rotate the total station to a specific horizontal angle.

(o

Tap to rotate the total station to a specified angular value.

Tap to rotate the total station 100 gon (90 degrees) to the left.

Tap to rotate the total station to a topographic point.
Select the topographic point directly in the graphic window.

Tap to rotate the total station 100 gon (90 degrees) to the right.

| B H B

Tap to rotate the total station to the opposite face.

©]
®

Tap to rotate the station to a position.
Select the topographic point directly in the graphic window.

Tap to rotate the total station 200 gon (180 degrees) to the right.

B B
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JOYSTICK page

B4 Robotic TPS

000c VA:100.0000c b Micro

ce
Single click for micro-rotations, hold down for long rotations.

ROBOTIC ROTATE JOYSTICK
4 28 Tools L settings

Using the icons to allow rotation

Action Description

Hold down The speed of rotation increases progressively and stops when it is
released.

Single click Performs a microrotation.

Description

Tap to rotate the total station to the left. Tap again to increase the speed.

Tap to rotate the total station to the right. Tap again to increase the speed.

Tap to rotate the total station upwards. Tap again to increase the speed.

Tap to rotate the total station downwards. Tap again to increase the speed.

Tap to stop the rotation.

Tap to rotate telescope to horizontal position.

B E QLB E

Field Description
Micro Sets the accuracy of microrotation movements.
Distance Displays the approximate distance for calculating the angle of the

microrotations.
Hit the field to measure the distance from to the target.

Defining the search area of fixed targets

Step Description

1. Tap 4.
2. Define the settings manually or using the instrument.

Manual definition
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Step Description

3. Define the parameters of the search window:
. Search Window
Activate to allow the prism search only inside the defined window.

. HA Minimum
Horizontal angle defining the left limit of the search zone
. HA Maximum

Horizontal angle defining the right limit of search zone
. VA Minimum

Vertical angle defining the lower limit of search zone
. VA Maximum

Vertical angle defining the upper limit of search zone

4. Define the distance limits:
. Distance range
Activate to limit the search inside distance limits
. Dist. Minimum
Minimum distance of the search
. Dist. Maximum
Maximum distance of the search
5. Define the AiIM360 settings:

. AiM360 mode
Configure the automatic collimation according to the environmental situation:
Normal, Low visibility or High reflectivity.

Definition using the instrument

6. Tap 4.

7. Tap Define window.

8. Aim to the lower left of the search window and then to the upper right.
9. Tap 4.

10. Tap New center.

11. Specify a new center for the search window.

12. Tap [

13. Tap Show window.

14. Check the defined search window.

Defining the environmental parameters (temperature, pressure, refraction / spheri-
city)

Step Description

1. Tap 4.
2. Tap TPS Coefficents.
3. Define values that must be considered for the calculation of the distances measured.

Temperature and Pressure
. Atmospheric correction

Activate to define and consider the parameters.
. Temperature (°C)

Value for the temperature in degrees Calcius
. Pressure (mb)

Value for the pressure in millibar
. Humidity (%)

Value for humidity in percent
. Atmospheric PPM

The calculated PPM considering all parameters is displayed.
Refraction & Sphericity
. Refractive/Sphericity

Activate to define and consider the parameters.
. Refraction coeff.

Value for the refraction
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Setting the target type

Searching

for fixed targets

Step Description
1. Tap (.
2. Tap Search fixed targets.
3. The command actives the scanning for fixed targets at 360° to store their position to
exclude them when the automatic prism search mode is active.
Allows to edit the target to use for the measurements.
Step Description
1. Tap .

8 Circular Mini
L._J (0.0 mm) (17.5 mm)

Description

The six fields in the upper part contain six prism types. It is possible to custom-
ise the buttons with favorite prism types.

Tap to activate measure mode without prism.

Tap to activate measure mode for long range.

Tap to activate measure mode to tape.

The laser pointer is deactivated.
Tap to activate the laser pointer.

The laser pointer is activated.
Tap to deactivate the laser pointer.

Tap to define the prism constants to use both for measurements with prism and
without prism.

= - Wn r'-)|
o =
= X
s E .E * & 3
=4 [ c|3
. m E E . ! m'U
k]
o
=

Tap to edit the height of the pole.
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Defining the favourite prisms shown in the top six icons

Step Description

1. Tap .

2. Tap on the buttons until the desired type of prism is displayed.

Checking and defining target constants

Step Description

1. Tap .

2. Check the constants of different types of prism and specify the constant to use for

the user type of prism.

. Reflector type
Type of prism

. Constant (mm)
Constant of the prism. The value is editable only for the user type of prism.

. Constant absolute (mm)
Absolute constant of prism. The value is editable only for the user type of
prism.

. Target height offset (mm)
Specify an additional height offset for each target to ensure that the final
height of the prism is correct. To use the GNSS pole and adapt it to be used
with the prism. With an adapter, the same pole can be used for GNSS and TPS
measurements.

3. Define a constant to use in case of measurements without prism or to tape.

. Target name
User defined name for the tape or reflectorless target

. Reflector type
Tape or Refl.less

. Offset
Similar to the target constant for prisms. To be defined for cases with fixed
offset that has to be considered in the measurements.

. Target height offset (mm)
Specify an additional height offset to ensure that the final height of the tape or
reflectorless surface is correct.

Setting the measure mode  Ajjows to edit the type of measurements.

Step Description

1. Tap 4.

Measure with prism offsets m

Icon Description

Direct measure
Measure directly to a point.

Traverse Point
Specifies that the next point measured is a polygonal point. The polygonal
points are saved to allow a rapid change of station.
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Defining the strategy for
prism search step-by-step

Icon Description

) Offset HA
"‘. Performs a measuremet to an object for which the prism cannot be placed at
the point to measure.

Offset VA
Performs a measurement to a point not accessible directly by the prism but
above or below.

5 Offset Distance
Performs a measurement to a point not accessible directly by the prism but at a
certain distance along the direction between station and prism.

e Facel/Face2
(0)O) Performs a measurement to a point in both faces and calculates the average.
.2

5 Only HA

Performs only an angle measurement to a point.

Multi target
Performs a measurement using a multi target pole.

Performs a measurement to a point with two tilted pole measurements.

AT
- Tilted pole (X-TILT)

Measure with prism offsets
Performs a measurement to points applying an offset to prism measurements.
The offset can be left, right or longitudinal.

Step Description

1. Tap Settings.
Tap TPS.
Tap TPS page.

Sl Il

Define a default action for when the prism is lost.
. None
No action is started.
. 360°
Starts a prism search at 360°.Windows + 360
. 360° search
A search window is started in the area where the prism was lost and then a
360° search is done.
. Return to last pos.
The station returns to the last direction where the prism was locked.
. Use controller's GNSS
Use the GPS position of the controller to search for the prism.

Use controller's GNSS

The prism is searched based on the location of the controller provided by the internal GPS of
the device. The search system starts only after at least three points have been measured. This
allows the automatic definition of a search system, SmartLocalization. The system is able to
rotate the total station toward the direction in which the controller is located.

The search system continuously improves the accuracy and reliability for each measured point.
An icon indicates when the system is able to search for a prism:

Icon Description

g The system is able to search for the prism.
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Icon Description

g The system is not yet able to search for the prism.

= The correct functioning of the system depends on the quality of the GNSS position of
the stored points.
It is possible to cancel the current calculation system and to return to the starting point where

the measurement of the three points has been started. Reset the system by opening the control
window of the robotic station, hit the Tools and select Reset SmartLocalization data.
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16 TPS - Basic

Description If the current profile is related to a total station, a window to perform simple measurements
without saving data can be opened from main menu at every moment.

Step Description
1. Tap or [8].

Description

Access to the control panel of the robotic total station.

Access to the control panel of the mechanic total station.

Setting of an horizontal angle for the station.

Starting measurements. At the end of the measurements, the distances meas-
ured are reported in corresponding fields.

In the upper part of the window, a panel
allows to access to other functions to control
the total station.

360° (23.1 mm) = |
H1.800m ‘HSLGSDm‘ “ ©

-
0
o
=]

Description

The current type of target.
Tap to access a window that allows to change the type of target and the target
height.

Prism is unlocked.

Tap to lock the prism.

Tapping longer on the icon starts the prism search without the need to select
the corresponding command in the Robotic TPS window.

Double tapping on the icon sets the telescope horizontal and then starts the
search of the prism.

(]
3
3

Prism is locked.
Tap to unlock the prism.

Automatic aiming of prism is deactivated.
Tap to activate the automatic aiming.

The laser pointer is deactivated.
Tap to activate the laser pointer.

The laser pointer is activated.
Tap to deactivate the laser pointer.

Current measure mode: Standard

ol LIN_L RO
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Description

Current measure mode: Fast

Current measure mode: Tracking (continuous measuring)

Sets the instrument height.

Displays the E-Bubble.

B B B [
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17

TPS - Station Setup

Description

Description

Making the orientation of the station is a main step perform operations of surveying, stakeout
and auto measuring with total station.

Step Description

1. Tap SURVEY.
2. Tap Station setup.
3. Select a method:
. Using previous setup

If an orientation has been set previously, that orientation is proposed. The
orientation can be accepted or a new orientation can be defined.

. Using the orientation of another job
The software saves the orientation of the current job so that it can be used
again when the same job or another job is opened. When another job is
opened the current orientation is suggested.

. Loading the orientation stored in the station
With some total stations it is possible to perform some part of the survey
with the X-PAD version running on board of the instrument and the other
part with the version running on the external controller. If the station orient-
ation was performed with one of the two versions, the other version can
continue to use the same orientation because the data of the latter were
stored inside the station itself.

Using previous setup
4.

Tap to define a new orientation.

. Hit Accept to confirm current orientation.

Using the orientation of another job

5. Select the orientation from another job.

Loading the orientation stored in the station

6. Load the orientation data by specifying to use a new orientation.

7. Select Load internal TPS orientation. Refer to New orientation.

Select point for station setup

8. The procedures for the station setup share the following options for selecting one or
more points.
. CAD
Select the point to use as reference point from the CAD window.
. Topographic points
Select the point to use as reference points from the topographic point table.
. Reference points
Select the reference point from the reference points table.
. Add point
Insert the reference point coordinates directly.

The procedures for the station setup share the following options for the instrument height calcu-
lation.

Step Description
1. Tap » of the field Instrument height.

Calculate instrument height from slant height

Measure the slant height on the TPS side marker. The instrument height is calculated using the
reference width.
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A R Reference width
S Slant height
H  Vertical instrument height
0023825_001 P Datum point
Field Description
TPS model Brand and model of the active profile
TPS reference Sets the reference width.
width (R)
Slant height (S) Slant height
Instrument height Calculated instrument height
(H)

Calculate instrument height from keyboard height

Measure the slant height to the bottom border of the keyboard. The instrument height is calcu-
lated using the offset values.
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R Keyboard horizontal offset
(0] Keyboard vertical offset
S Slant height
H  Vertical instrument height
0023824_001 P Datum point
Field Description
TPS model Brand and model of the active profile
Keyboard horiz. Horizontal distance from the center of the telescope to the bottom
offset (R) border of the keyboard
Keyboard vert. off- Vertical distance from the bottom border of the keyboard to the cen-
set (0) ter of the telescope
Slant height (S) Slant height
Instrument height Calculated instrument height
(H)

Calculate instrument height from reference point

The reference point for the calculation must be measured.

Field Description
Station elevation Elevation of the station
Reference value Select:

. Reference point
Requires either the coordinates of a known point or pointing the
telescope to and measure a known point.

. Reference elevation
Requires pointing the telescope to a known point with the
desired elevation.

Point Reference point for the calculation.
Tap » to access to the options.
Elevation Shows or sets the reference elevation according to the set reference
value.
Instrument height Calculated instrument height
(H)
17.1 Orientation
New orientation Opening a job, the software allows the creation of a new orientation that can be of one of the

following types.
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IS5 When a job is opened, using the last station setup used is also an option.

Type

Description

Station point
already exists.

The station is already stored as a point in the current job file or the
coordinates are known.

Station elevation
has not been cal-
culated.

The station coordinates and the orientation needs to be calculated by
measuring some reference points.

No orientation

The station position can be defined without any specific orientation.

Load internal TPS
orientation

Available for Zoom 70, Zoom 75, Zoom 80, Zoom 90 and Zoom 95.
The total stations can store the orientation made with other software.
With this option, the internal orientation of the total station is loaded
and set as the current orientation. The orientation consists of the
coordinates of the station and the instrumental height. It is assumed
that the correction angle is equal to 0. With this option, the orienta-
tion can be shared between different sessions of X-PAD running on
the external controller or onboard.

New orientation to known
position step-by-step
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Requirements

. The station is already stored in the current job as point.
. The coordinates of the station are known.

Available methods

Type

Description

Backsight to
known point

The station has been placed on a point of known coordinates and the
orientation is determined through the measurement of a reference
point with known coordinates.

Backsight by azi-
muth

The station has been placed on a point with known coordinates and
the orientation is determined through the measurement of a refer-
ence point with known azimuth.

Orientation to
multi points

The station has been placed on a point with known coordinates and
the orientation is determined through the measurement of some ref-
erence points with known coordinates.

Backsight to
known point & tra-
verse

The station has been placed on a point with known coordinates and
the orientation is determined through the measurement of a refer-
ence point with known coordinates and a foresight traverse point.

Orientation to known point

Step Description

= The reference point must available in the list of topographic points or in the list of
reference points.

1. Define the station.

. Station

Name of the station. Select a point existing in the job.

. Instrument height
Elevation of the total station from the ground. It is possible to calculate the
height of the instrument in different ways, refer to Description. To access the
options tap ».

. Code

Code to assign to the station point in case a new point is created.

- EN,2Z

Coordinates of the station. When an existing point was selected, the values
cannot be edited.

2. Tap Next to proceed with the guided procedure.




Step Description

3. Define the reference point.

. Point
Specify the reference point which must be measured for the calculation of the
station orientation.

. Azimuth
The azimuth between the position of the station and the reference point is
calculated.

. Circle
Define how to set the horizontal angle of the station:
. Current value

The angle of the station is not modified

. Zero
The angle of the station is reset to the reference point.
. Azimuth

The angle of the station is set to the azimuth value.

Aim the point of orientation.

Tap Measure.

The calculated data and the differences for angle and distance are displayed.

N|jo|wn| &

Tap Accept setup to confirm set data and complete procedure.

= When using with at least three points, it is not necessary to specify the name of
the reference points. Aim at the pointst and measure them. X-PAD identifies the
reference points from the list of reference points stored in the job. The free station
is calculated. The results are displayed.

Orientation by azimuth

Step Description

1. Define the station.
. Station
Name of the station. Select a point existing in the job.
. Instrument height
Elevation of the total station from the ground. It is possible to calculate the
height of the instrument in different ways, refer to Description. To access the
options tap .

. Code
Code to assign to the station point in case a new point is created.
. E,N, Z

Coordinates of the station. When an existing point was selected, the values
cannot be edited.

Tap Next to proceed with the guided procedure.

Define the reference point.
. Azimuth
The azimuth between the position of the station and the reference point is

calculated.
. Circle
Define how to set the horizontal angle of the station:
. Current value
The angle of the station is not modified
. Zero
The angle of the station is reset to the reference point.
. Azimuth

The angle of the station is set to the azimuth value.

Aim the point of orientation.

Tap Measure.

The calculated data and the differences for angle and distance are displayed.

Ny &

Tap Accept setup to confirm set data and complete procedure.
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164 W\ TPS - Station Setup

Orientation to multi points

Step Description
1. Define the station.
. Station
Name of the station. Select a point existing in the job.
. Instrument height
Elevation of the total station from the ground. It is possible to calculate the
height of the instrument in different ways, refer to Description. To access the
options tap ».
. Code
Code to assign to the station point in case a new point is created.
. E,N, 2z
Coordinates of the station. When an existing point was selected, the values
cannot be edited.
2. Tap Next to proceed with the guided procedure.
3. Define the first reference point and perform the corresponding measurement.
It is possible to enter the reference name, select it from the list of points, from the
list of the reference points or from the graphic window.
4, Aim at the reference point.
5. Tap Measure.
6. Perform the same operation for the second reference point.
7. The two measured points are reported in a table showing the differences calculated
at each point and the total standard deviation on the orientation calculation.
Enables and disables the use of the measurement for the orientation cal-
m culation of the station.
Adds the measurement of other reference points to improve the quality of
.I the calculation and for more control of the data.
Confirmation of the calculated data. A report with the calculated data is
displayed.
8. Tap Accept setup to confirm set data and complete procedure.

Orientation by backsight to known point and traverse

Step

Description

1.

Define the traverse settings.
. Measurements order
. BS1-FS1-BS2-FS2
All points are measured in face I, then measured in face II in reverse
sequential order.
. BS1-FS1-BS2-FS2
All points are measured in face I, then measured in face II.
. BS1-BS2-FS1-FS2
Backsight point is measured in face I immediately followed by face II.
Other points are measured in face I, face II order.
. BS1-BS2-FS2-FS1
Backsight point is measured in face I immediately followed by face II.
Other points are measured in alternating face order.
. BS1-FS1
All points are measured in face I only.
. Measure F1/F2
Option to define if only one foresight point or multiple points are used during
the sets.
. Number of sets
Number of measured sets.




New orientation with a
position has to be calcu-
lated step-by-step

Step

Description

Define the station.

. Station
Name of the station. Select a point existing in the job.

. Instrument height
Elevation of the total station from the ground. It is possible to calculate the
height of the instrument in different ways, refer to Description. To access the
options tap ».

. Code
Code to assign to the station point in case a new point is created.

. E,N, 2z
Coordinates of the station. When an existing point was selected, the values
cannot be edited.

Tap Next to proceed with the guided procedure.

The procedure guides to measure the backsight point, the next foresight traverse
point in direct and reverse face and checks the errors.

When stationing is completed, the procedure guides to move to the next traverse
point and continue the process with the backsight of the previous traverse point.

Available methods

Type

Description

Free station The position and the orientation of the station are determined by

measuring at least two reference points with known coordinates.

Auto Free station Available for robotic total stations.

Performs an automatic search and measurement of all the targets
around the station. The position and orientation of the station are
determined by comparing the measurements with the reference
points which have to be present in the job.

Reference axis The position and orientation of the station are determined by measur-

ing of two reference points. The two points set the origin and direc-
tion of the X axis.

2 reference axis The position and orientation of the station are determined by measur-

ing four reference points. The points set two axes which, intersecting
each other, determine the position of the station.

Batter boards The position and orientation of the station are determined by meas-

urements of three reference lines which, intersecting each other,
determine the two postions corresponding to two reference point of
the project.

Free station 3D The position and the orientation of the station are determined by

measuring of at least three reference points with known coordinates.
The software will perform a 3D spatial transformation (Helmert 3D).

Free station

Step Description
1. Define the station.
. Station
Name of the station. A new name must be defined.
. Instrument height
Elevation of the total station from the ground. It is possible to calculate the
height of the instrument in different ways, refer to Description. To access the
options tap ».
. Code
Code to assign to the station point in case a new point is created.
2. Tap Next to proceed with the guided procedure.
3. Define the first reference point and perform the corresponding measurement.

It is possible to enter the reference name, select it from the list of points, from the
list of the reference points or from the graphic window.
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Step Description

Select point

A cap
Topographic Points
Reference Points

Add point
CANCEL
4, Aim at the reference point.
5. Tap Measure.

Tap Accept setup to confirm set data and complete procedure.

Using X-Pole in X-Pole configuration

6. Use the position provided by the GPS receiver as a known position as station for the
total station.
When being asked to indicate the point of known coordinates, choose item Measure
GNSS.

Measure the point with GPS.

Measure the same with the total station.

Perform the same operation for the second reference point.

10. The two points measured are displayed in a table.
Displayed is:
The calculated standard deviation of every point
. The total standard deviation for the calculated station position.

Measurements to reference points

(H]VE vicaoom B
HVES -oamm B
H]VER .o00m 1

Calculation executed
Std.Dev. E 0.0005m N 0.0003m Z 0.0001Tm

<+ Add point + Accept setup

Enables and disables the use of the measurement for the orientation cal-
culation of the station.

Enables and disables the use of the measurement for the elevation calcula-
tion of the station.

Tap to change the types of differences displayed.

Adds the measurement of other reference points to improve the quality of
the calculation and for more control of the data.

B os EFE |
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Step Description

Confirmation of the calculated data. A report with the calculated data is
displayed.

11. Tap Accept setup to confirm set data and complete the procedure.

12. The instrument relocks to the prism automatically after the free station results have
been accepted.

Open free station

Step Description

= The procedure of the station setup in Free station mode can be completed at later
time, during the survey operation. However, it is good practice to complete the
procedure before starting the point survey, with X-PAD it is not mandatory.
The possibility to leave the free station open, allows to measure the control points
when in their proximity, without necessarily having to measure all the control points
which could also be very far from each other.

1. The free station setup requires the measurement of at least two control points.
The software asks if you want to proceed with the measurement of control points..
Tap NOT NOW to postpone the measurement of the control points to a later step.

2. Starting the free station without measuring any control points:
The station assumes arbitrary local coordinates and no orientation.
If only one control point has been measured:
The station assumes local coordinates with respect to the control point but
without any orientation.
If two or more control points have been measured:
The station can already have a correct position and orientation.

3. To add new control points to a free station wihich has been leaft open:
Click on the station data panel to go back to the command Survey points of the
station setup procedure.
After adding a new control point to the free station:
. The position and the orientation of the station are recalculated.
. The position of all the points previously measured by the station is recalcu-
lated.

Free station 3D

The orientation mode Free station 3D defines the position and orientation of station based on
measurements of three or more reference point. The calculation is based on a 3D transformation
instead of a separate coordinate and elevation calculation.

The procedure is similar to the one for a normal free station.

Auto free station

Available for robotic total stations.

The orientation mode Auto Free station performs an automatic search and automatic measure-
ment of all targets around the station. The measurements are compared with the coordinates

of the reference points, which must have been added to the job previously. Then, the software
calculates the position and orientation of the station.
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Reference axis

Step Description

1. Define the station.

. Station
Name of the station. A new name must be defined.

. Instrument height
Elevation of the total station from the ground. It is possible to calculate the
height of the instrument in different ways, refer to Description. To access the
options tap ».

. Code
Code to assign to the station point in case a new point is created.

2. Tap Next to proceed with the guided procedure.

3. Enter the coordinates of the point of origin of the reference axis.
OR
Tap Select to choose a stored point.
OR
Tap Measure to measure a new reference point..

4. Aim at the point of origin of the reference axis (REFAXIS-ORIGIN).

Tap Measure.

Aim at the point that sets the direction of the reference axis (X axis) (REFAXIS-
DIRECTION).

Tap Measure.

Displayed is the calculated axis length.

Tap Accept setup to complete the procedure.

Two reference axes

1

—
Step Description
1. Tap Measure to measure the two points, which define the first reference axis.
2. Tap Measure to measure the two points, which define the second reference axis.
3. Tap Select to choose the first reference line from the graphic window.
4, Choose the second reference line from the graphic window.
5. The two possible solutions for the position of the station are proposed.
6. Click on the correct solution.
7. Tap Save.
8. The procedure ends with storing the position and orientation of the station.
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Batter boards

Lo ] 0
#2
O0=—0 O—0
P1 P2
#1 #3

P1 Unavailable on site, coordinates avail-
able in the job

P2  Unavailable on site, coordinates avail-
able in the job

#1 First reference line

Q Q #2 Second reference line
#3 Third reference line

Step Description

1. Tap Measure to measure the two points, which define the first reference axis.

2. Tap Measure to measure the two points, which define the second reference axis.
3. Tap Measure to measure the two points, which define the third reference axis.
4. The measured lines are displayed in the graphic window.

p———— 60M

5. Tap Select to choose the point that corresponds to INT1 shown in the graphic
above.
6. Tap Select to choose the point that corresponds to INT2 shown in the graphic
above.
No orientation step-by-
step Step Description
1. Define the station.
. Station

Name of the station. Select a point existing in the job or reate a point.

. Instrument height
Elevation of the total station from the ground. It is possible to calculate the
height of the instrument in different ways, refer to Description. To access the
options tap ).

. Code
Code to assign to the station point in case a new point is created.
. E,N, 2

Coordinates of the station. When an existing point was selected, the values
cannot be edited.

2. Tap Accept setup to confirm set data and complete procedure.

Tools of the orientation checking the orientation

To check if the orientation of the station is still valid or if the orientation must be done again.
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Step Description

1. Tap Check orientation in the window Station setup.

2. Aim at the orientation point.

3. A report with the difference is displayed.

4, Tap Continue.

5. The software asks if this measurement should be used as a new backsight orienta-

tion for subsequent measurements.
It is also possible to adjust all previous measurements with the new setting.

Changing the height of the station

Step Description

1. Tap Set instr. height in the window Station setup.
2. Change the instrument height of all station measurements.
3. The elevations of all measured points is recalculate.

Resetting the station elevation

Step Description

1. Tap Reset in the window Station setup.
The button is in the part of the window which shows the coordinates of the station.

2. The value for the station elevation is set to the previous elevation.

Setting the elevation of the station from reference point

Step Description

= The elevation of a station can be calculated by measuring one or more reference
points.

1. Tap From a single point in the window Station setup.
The button is in the part of the window which shows the coordinates of the station.

Seting the elevation from a single point

2. Select the reference value to perform the calculation and take the measurement.
. Reference value
Select if the point or the elevation is used as reference value.
. Point

Select a point from the job. The point is used as reference for the calculation of
the station elevation.

. Elevation
Enter the elevation of the reference point.

Setting the elevation from multiple points

3. Select the reference point, aim at the point and measure it.

4, Tap Add point to add more reference points.
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18 TPS - Survey of Points

Description This chapter explains commands for measuring points with the mechanic or robotic total station.

Step Description
1. Tap SURVEY.
2. Tap Survey points.

Refer to the table below for an explanation of

TPS Surve!
| = the legend numbers.

L
Circular
©om 2

The toolbar at the bottom provides access to
a menu of advanced functions and to com-
mands for measuring points.

—=
Al
Direct

measure

The required data for recording points is:

. Point
——am Name of the point to measure. In
[ Point > [T Code > tracking mode, the name can be
4 213 Tools @Measure E‘.BMeas.&Slure changed while measuring_
. Code
Code to assign to the point to meas-
ure
Legend Type Description
1. Angles The current angles of the total station.
2. Current target The type of current target.

Click on the panel to edit the type of target.
Refer Setting the target type.

3. Elevation of the tar- Elevation of the target. Click to modify the elev-
get ation.

4, Smart Drawing - Displays the current status of the function Smart
Drawing during sur- Drawing. Click to select a tool for drawing or the
vey operation to perform. Refer to 11.7 Smart Draw-

ing - Drawing During Survey.

5. Current station Name and elevation of the current station.
Click to access a window that allows changing
the orientation of the station. Refer 17 TPS -
Station Setup.

6. Measuring mode Visualses the measure mode.

Direct measure
Measure directly to a point.

Traverse Point

Specifies that the next point measured is a poly-
gonal point. The polygonal points are saved to
allow a rapid change of station.

°® Offset HA

'L Performs a measuremet to an object for which
the prism cannot be placed at the point to
measure.

Offset VA
Performs a measurement to a point not access-
ible directly by the prism but above or below.

5 Offset Distance
Performs a measurement to a point not access-
ible directly by the prism but at a certain dis-
tance along the direction between station and
prism.
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Legend Type Description
= Facel/Face2
(ONO) Performs a measurement to a point in both
K’

= I
@

faces and calculates the average.

Only HA
Performs only an angle measurement to a point.

Multi target
Performs a measurement using a multi target
pole.

Status of locking of
the prism (robotic
station)

€ 0D O

Prism is unlocked.
Tap to lock the prism.

Prism is locked.
Tap to unlock the prism.

Automatic aiming of prism is deactivated.
Tap to activate the automatic aiming.

Setup station (mech-
anic station)

Click to access a window that allows managing
the parameters for the functioning of the mech-
anic total station.

Mode of measure

The current measurement mode: Standard,

Fast, Tracking (continuous measure)

When working in Tracking mode, these actions

are possible while measuring without stopping

the measurement.

. Changing the target height

. Measure and store points with additional
offset value. Switch from standard meas-
urement mode to offset distance

10.

Status of the bubble

The symbol in red indicates that he instrument
is out of bubble.

11.

Graphic area

Graphic view with visualsation of survey and
drawing. Click twice in the graphic part to access
the main CAD window.

12.

Current position

Indicates the current position.

Blue: All parameters of operation satisfy the
preset level of accuracy.

Red: The accuracy parameters are not met.

Point

Code

REF_003

Measure reference point #1

A

For the TPS orientation, it is required to
measure one or more reference points.

If a reference point has been stored with a
photo, the photo is displayed as an aid to
identify and measure the correct point.

TPS display mode Refer to 11.1 Display Mode.
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Automatic updating of the view

If remote control of the instrument is enabled, use [J to show the direction from the pole to the
station.

Rapid measuring of points
step-by-step

Step Description
1. Tap B.

2. The point measurement starts. the point is saved automatically.
3. Tap [ to stop measuring.
4, If GIS feature are required for a point code, a window for entering the attributes
opens.
Measuring points step-by-
step Step Description
1. Tap HE.
2. Measure the target.
3. Decide if the point will be recorded. The angle measured to an unaccessible point
can be edited.
4, Tap @ to stop measuring.
Tap 4 to save the measurement and to display the data.
6. If GIS feature are required for a point code, a window for entering the attributes
opens.
Data page
Field Description
Point Name of the point to store
Target height Prism height at the moment of the acquisition of the point
When working in Tracking mode, the target height can be changed
while measuring without stopping the measurement.
= Select the last used and target heights from a list. The
list is generated by the software are stores the last used
heights.
Code Code assigned to the point. Refer to 11.4 Survey Code Assignment
and 11.5 Quick Codes.
Description Extended description associated to the point
Sketch page
Icon Description

Deletes sketch and photo.

Restores original content

Adds a label with main information of the point.
The label can be moved in every position.

g o=
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Icon

Description

Adds a label with a free text.
The label can be moved in every position.

Adds an arrow symbol. The arrow can be moved and turned.

Enables the free drawing mode.

E QD E B

Starts the application allowing to shoot a photo and save it.

Result page

General information about the point to record.

Measuring traverse points With this option activated, the next point measured is saved as a traverse point.

step-by-step

Step Description
= Activate this option before measuring points that are used as the next stations.
1. Tap .
2. Tap Traverse Point.
3. When changing the station, click the panel that reports data of the current station
(name and elevation).
4, Before changing to the window of the station orientation, decide to setup the instru-
ment one of the traverse points measured previously.
5. Select the traverse point of the station setup.
The software starts directly the procedure for the station orientation. The selected
traverse point is used as station and the previous station as point of orientation.
= After the traverse point has been measured, the option Traverse Point is deactiv-
ated. Repeat the setting for the next polygonal point.
= The measurements are analysed, the type of traverse is defined (closed, closed-loop
or open) and errors are calculated (linear and angular). Errors can be distributed
along the traverse and the measured points can be recalculated.
Measuring points with With this option activated, measure the position of the prism when it cannot be measured at the
horizontal angle offset exact position.

step-by-step

When working in Tracking mode, measure and store points with additional offset value while
measuring without stopping the measurement. Switch from standard measurement mode to
offset distance.

Step Description

1. Tap .

2. Tap Offset HA.

3. Position the prism at the side of the object to measure where it would normally be
measured.

4, Aim the center of the object.

Measure.
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Step Description

6. Stored is:
. The measurement of the horizontal angle to the center of the object
. The distance measured to the prism

Mea_suring points with With this option activated, measure the position of a point that is on the vertical line of the prism
vertical angle offset step- but cannot be reached by the prism itself.
by-step

When working in Tracking mode, measure and store points with additional offset value while
measuring without stopping the measurement. Switch from standard measurement mode to
offset distance.

Step Description

1. Tap .
2. Tap Offset VA.
3. Position the prism vertically above or below the object to measure where it would
normally be measured.
4, Measure.
5. Aim the center of the object.
6. Record the measurement.
7. Stored is:
. The measurement of the vertical angle to the center of the object
. The distance measured to the prism
Measuring points with dis-  ith this option activated, measure the position of a point not accessible directly by the prism
tance offset step-by-step but at a certain distance along the direction between station and prism.

Step Description

1. Tap .
Tap Offset Distance.

Position the prism Pin a visible and measurable position from the total station

2
3
4. Measure.
5

Enter the offset values:
. Forward/Back
Distance along the direction from station to prism
. Right/Left
Lateral offset referring to direction from station to prism
. Up/Down
Slope difference referring to position of the prism

= Directions Forward/Back and Right/Left have to be considered
opposite when working in remote mode (controller on the pole).

6. Record the measurement.

Measuring points in face 1 With this option activated, measure the position of a point in both faces and calculates the
and face 2 step-by-step average.

Step Description
1. Tap 4.

2 Tap Facel/Face2.
3. Measure the point in both faces.
4 If the_ values of the two measurements differ more than the defined tolerance, a
warning message appears.
5. Record the measurement.
Measuring points with With this option activated, measure the values of the horizontal and vertical angle.

angle only step-by-step
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Step

Description

1. Tap H

2. Tap Only HA.

3. Measure the angles.

4. Record the measurement.

5. Since the distance is missing, the coordinates of the point cannot be calculated and

the point cannot be visualised.

Measuring points with The multi target pole is a special pole to measure in situations where there are two or more
multi target pole step-by- targets such as prisms or tapes. The multi target pole is used to detect the invisible points and
step where the pole cannot be hold vertically. The measurement of at least two targets allows to

calculate the three-dimensional position of the point.

Step Description

1. Tap .

2. Tap Multi target.

3. Tap Measure to access the window for pole measurement with multiple targets.
Setting the pole parameters

4, Tap B

5. Tap Pole setup.

6. Define:

. Length (H)
Total pole length
. Num. target
Number of targets present
. Dist. between target (h)
Distance between targets
. Calculation tolerance
Tolerance to use to accept the calculation

Measuring the targets

7. Select the number of targets to measure.
8. Aim at the first target.
9. Tap Measure to measure the angles.
10. Repeat for the second target.
11. A table is displayed showing the results of the calculation and the errors of each
measurement.
. Adds the measurement of a further target
Saves the measures and stores the point
M_easuring points with X- Measure an inaccessible point by inclining the pole in two directions and measuring the corres-
Tilt for TPS ponding position. The position of the point is automatically calculated.
Field Description

E-Bubble (X-TILT) Exploiting the internal inclinometer, an electronic bubble is displayed
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display instead of constantly looking at the controller and the physical
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Field Description

Dual Exploiting the internal inclinometer, a double measurement of the
point with inclined pole (up to and beyond 30°) can be done and
determine the position of the point. This mode requires no system
calibration and is not sensitive to external factors. The measurement
of points runs automatically.

Single Exploiting the internal inclinometer and the internal compass the sys-
tem is able to determine the three-dimensional position and direction
of the pole and to calculate the coordinates of the point on the ground
even when the pole is inclined (up to 15 °). The system requires the
compass calibration and may be subject to external factors such as
magnetic fields generated by the elements present on the site to be
surveyed. For more information on the calibration mode and the oper-
ating procedures to be followed in the field, see the documentation
supplied with the receiver.

To measure points with Single mode activate the Tilted pole (X-
TILT) option. Before using this mode it is necessary that a calibration
of the internal compass has been executed.

Electronic bubble

Step Description

1. Tap H.

2. Tap Survey settings.

3. Tap TPS page.

4, Tap Accuracy check.

5. For Sensors mode, select E-bubble (GNSS receiver).

6. In the survey and stakeout windows, the bubble is displayed.
During the phases of acquisition of the position, if the inclination of the pole is
higher than the set tolerance, the position is not acquired.

7. Click the electronic bubble, to disable the use of the bubble, enable the calibration or
switch to Single mode.

Dual mode

This measuring mode allows measuring points without having to keep the pole vertical. It
requires two inclined measurements in two directions while keeping the tip of the pole on the
point.
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The measurement of points runs automatically.

Step Description

1. Tap .

2 Tap Hidden point.

3. Tap Tilted pole.

4 First measurement
Place the tip of the pole on the point to measure.
Tilt the pole to a position that allows the receiver to fix the position. Do not go
beyond 30 to 40°.
Stay stable to acquire the first position automatically.

5. Second measurement
Keep the tip of the pole on the point and the pole inclined rotate around the point.
A circle appears on the map representing the first measurement and a second circle
representing the second measure. Act so that the two circles have an overlapping
zone and two points of intersection.
Stay stable until the second position is acquired.

6. Third measurement
If necessary or to improve the accuracy of the calculated data, perform a third
measure always with the previous modes.

7. Calculation
The intersections of the two circles are calculated. Bring back slightly the pole in
a vertical direction to allow the software to automatically select the intersection
related to measured point.

= During this procedure it is not necessary to press any button.

Single mode

Step Description
1. Tap B.
2 Tap Survey settings.
3 Tap TPS page.
4, Tap Sensors mode.
5 Select Tilted pole (X-TILT).
In the survey and stakeout windows, the bubble is displayed. If the calibration is
correct, the calculated position is always the position of the point on the ground at
any angle (up to 15°).
6. Click the electronic bubble, to disable the use of the bubble, enable the calibration or
switch to Dual mode.
Mgasuring points with Measure walls and corners with TPS and prisms in a single step.
prism offsets step-by-step
Step Description
1. Activate Measure with prism offsets.
2. Verify that the correct prism is selected.
3. In the new bar, tap on the correspoding offset to apply:
. STD
Offset is not applied, standard measurement
. LEFT
Prism is to the left of the point
. RIGHT
Prism is to the right of the point
. LONG
Point is in the direction from TPS to prism
. DOWN
Point is measured with prism upside-down
4, Tap Measure or Measure & Save to record the point, applying the selected offset.
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19

TPS - Stakeout

Description

19.1

Stakeout procedures provide information in graphic, numeric and vocal format, to reach a point,
an element or in general a particular position. A wide range of options and operative modes are

available.

Before proceeding with stakeout, it is necessary to define the precise orientation of the station in
order to guarantee the correct matching between surveyed positions and positions to stakeout.

Stakeout Information

Description

Information provided by the software during stakeout of a position is similar in all modes.
Whether staking out a point, an element or a position by offset, the software provides indications
to reach the position to stakeout using a common scheme.

Step Description
1. Tap SURVEY.
2. Tap STAKEOUT.

HA point

92.0000c

ﬁl\ point
2.9999¢

Distance

21.976m

| TPS Point stakeout

4 it Db

101

0.0000c

HA:92.0000c VA:99.9999¢

213 Tools A Next

0.000M s B 2
Circuiar
L@J (0.0 mm)

H1.800m 6 5 7 )

[u™|Measure

Refer to the table below for an explanation of
the legend numbers.

The toolbar at the bottom provides access to
a menu of advanced functions and to com-
mands for measuring points.

Legend Type Description
1. Angles The current horizontal angle of the total station
2. Current target The type of current target.
Click to edit the type of target. Refer to Setting
the target type.
3. Elevation of target Elevation of the target. Click to modify the elev-
ation.
4. Current station Name and elevation of current station.
Status of locking of Prism is unlocked.
the prism (robotic m Tap to lock the prism.
station) —
Prism is locked.
E Tap to unlock the prism.
6. Setting station Click to manage the parameters of how the
(mechanic station) mechanic total station works.
7. Mode of measure The current measurement mode: Standard,
Fast, Tracking (continuous measure)
When working in Tracking mode, these actions
are possible while measuring without stopping
the measurement.
. Storing a stakeout point
8. Status of the bubble The symbol in red indicates that he instrument

is out of bubble.
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Stakeout tolerance

Information referring to
North, the sun or to a ref-
erence point

180 WU TPS - Stakeout

Legend Type

Description

9. Graphic area

Graphic view with visualsation of survey and
drawing.

10. Station position

Indicates the current position.

Blue: All parameters of operation satisfy the
preset level of accuracy.

Red: The accuracy parameters are not met.

11. Current direction

&

877im -23.6576¢

® O

§
:

This panel shows the current direction of

the total station referring to direction of the
stakeout point. Rotate the station toward the
stakeout position.

In the lower part is the distance in meters and
the difference in angle to the point

Blue: When more than a meter distance from
the position to reach

When a measurement is done, the position of
the target referring to the station and referring
to the stakeout position is displayed. In the
lower part, the distance between the target and
the stakeout position is indicated.

The background becomes green, when the posi-
tion is reached within the tolerance values.

12. Numeric indications
to reach position

)
i
o
I
El

2.849m

Indications refer to the station toward the target
or from the target toward the station.

First value refers to distance Forward/Back.
Second value refers to distance Right/Left.
Third value specifies the elevation difference.

IS

When working with remote control with the controller on the pole, previous data are

visualised in the opposite direction. The operator is looking at the station.

A position is reached when the distance between the current position and the position to reach
is less or the same as Tolerance. The stakeout tolerance is set in the Stakeout settings.
From every stakeout procedure it is possible to enter in the stakeout parameters and to check

tolerance value.

The information provided in the panel on the right refer to the position of target, the total
station, North or a reference point. Click a button to change the reference element.

Icon Description

Position of the target

From position of the target look with the controller toward the total station




Graphic and analytic view

Vocal information

19.2

Icon

Description

Total station
From the total station look toward the target.

North
Look with the controller toward North.

XYZ

Reference point
Look with the controller toward the reference point.

Change to previous measured point

A

(O —

Change to reference line.

Buttons allow to change between analytic and graphic view.

Icon

Description

Enables the view of analytical mode only, which indicates the distance from the
point.

Enables the graphic window display.

\
>

Enables the mixed display that shows distance from the point and the graphical
window.

The software guides by vocal information allowing, most of all when you are far from the point,
to arrive near the point without having to look always on the controller. A tone tells when the
desired position is reached considering the defined tolerance limits.

Icon

Description

Enables vocal information.

%

Disables vocal information.

Common Operations in Stakeout

Measuring points step-by-
step

Step Description

1. Reach the stakeout position with the prism.

2. Tap [ Measure to start measuring the stakeout point.

3. Tap [B] Accept to record the point when the stakeout position is reached. When

working in tracking mode, accepting and storing can be done without interrupting
the tracking procedure.
Refer to Stakeout parameters step-by-step for information about accuracy check.
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Step Description

4, When the number of defined epochs is reached, confirm the stakeout data dis-
played.

Tap Next to proceed and define the data of the point to record.

Stakeout data are saved. If required, export the data from window Stakeout res-

ults.
7. The next point to stakeout is automatically proposed by the software.
Stakeout parameters step-
by-step Step Description

1. Tap HE.

2. Tap Survey settings.

3. Tap Stakeout.

4. Refer to Tab Stakeout for a description of the options.

5. Tap Accept to save the modifications.

6. When working in Tracking mode, the current measured position can be stored
without the need to stop the measurement. As soon as the point is stored it is
possible to stake out the next one.

Turning toward point
step-by-step Step Description

1. Tap [H.

2. Tap Turn towards point.

3. The motorsed instrument turns automatically toward the direction of the point to
stake.

Inserting a note step-by-
step Step Description

1. Tap H.

2. Tap Add note.

3. Add to the fieldbook:

. Measurements
. Descriptive notes
. Sketches that can be a valid reference at the moment of elaborating the meas-
ured data in the office
Points and measurements
step-by-step Step Description

1. Tap HE.

2. Tap Points & Measurements.

3. Refer to Points, Measurements, Survey Codes and GIS Features Management.

Showing up and down tar- —
get buttons step-by-step Step Description

1. Tap H.

2. Tap Show up/down target buttons.

3. Two buttons are displayed at the bottom of the screen.

In refrectorless measurement mode, the buttons help to find the position on the
ground when the real position is covered by material.

The buttons allow to move up and down the height of the target in order to determ-
ine the correct position of the point above the material.

In this case, the stacking out concerns the X and Y coordinates but not the eleva-
tion.

4, Click a button once to change the height of the target by 1 cm.

Click and hold the button longer to change the height by 10 cm.
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Step Description

5. Every time the height is changed, the vertical angle of the station is corrected
accordingly.
19.3 Stakeout
Staking out points step- Define the mode how to reach the position. The software guides to the position in the most
by-step efficient way.

Step Description

1. Tap STAKEOUT.
2. Tap Points.
3. Select a mode:

. Point from CAD
Select the point to stake directly from the graphic window.
. Point from Table
Select the point to stake from a list of points.
. Automatic by position
The nearest point to stake out is selected automatically according to position of
the prism pole.
. Define points list
Create a list of topographic points to stake.
. Coordinates
Manual definition of East, North and elevation to stake. Coordinates can be
selected from the CAD drawing.

Stakeout of points from a table

4, Select a point from the list.
The icon aside the point indicates if the point is to stake or already staked.

Point that must be staked.

Point already staked.

Tap [ Tools for operations in the list.

6. Select an operation:
. Load all points
Adds all topographic points from the job to the list.
. Select from table
Select topographic points from the job to add to the list.
. Select from CAD
Select topographic points in the graphic window to add to the list.
. Delete points
Select points from the list to delete.
. Clear list
Deletes content of the list.
. Load list from file
Load a list of points from a file saved previously.
. Save list to file
Saves the list of points on an external file to be loaded later.
. Delete points
Deletes the content of the list.
. Load all points
Loads all totgraphic points from the job into the list.

Stakeout of ENZ coordinates

7. E,N, 2
Enter the coordinates of the position to stake.

8. Tap Select to define coordinates by selecting from the graphic window.

Stakeout procedure

9. After having defined the position to stake, the main stakeout window appears.
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Step

Description

| TPS Point stakeout
¢ iF Ob
HA point

92.0000c

= The preferred layout of the
stakeout screen is stored
and used in all jobs until it
is changed.

HA:92.0000c VA:99.9999c

VA point
102.9999¢

Distance

21.976m |0.0000¢

[ Point > [ C@J%’:lﬁ,) H1.800m

0.000M s 10m

HE [a®|Measure

Stakeout of the next point

10.

Select another object to stakeout by selecting it on the current graphic view.

OR

Tap [ Next.

11.

Select the next point to stake in one of the following modes:

Next

The next point is suggested, according to recording order.
Previous

The previous point is suggested, according to recording order.
Nearest

The nearest point, which has not been staked yet, is suggested.
Select from CAD

Manual selection of the point to stake in the graphic window.
Select from table

Manual selection of the point to stake from the table.

Staking out lines/arcs/
objects step-by-step

Stake out with precision along geometric elements such as lines, arcs or drawing elements.

Step

Description

1.

Tap STAKEOUT.

2.

Tap Objects.

3.

Select a mode:

Line (2 points)

Line defined by two topographic points.

Arc (3 points)

Arc defined by three topographic points.

Arc (2 points+R)

Arc defined by two topographic points and by the radius.
Drawing object

Select a line, polyline, arc or circle in the graphic window.

Stakeout a line by two points

4.

Select:

Point 1

First point of the reference line
Point 2

Second point of the reference line
Invert

Inverts the direction of the line.
Info...

Shows the information of the object.

Stakeout of arc by three points

5.

Select:

Point 1

First point of the reference arc
Point 2

Second point of the reference arc
Point 3

Third point of the reference arc
Invert

Inverts the direction of the line.
Info...

Shows the information of the object.
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Step

Description

Stakeout of arc by two points and radius

6.

Select:

Point 1

Starting point of the reference arc
Point 2

Ending point of the reference arc
Radius

Radius of the reference arc

Arc clockwise

Direction of the reference arc
Invert

Inverts the direction of the line.
Info...

Shows the information of the object.

Stakeout of CAD element

7. Select the drawing element to stake from the graphic window.
Offset
8. After defining the stakeout element, an additional offset to the right or to the left

can

be defined.
Offset
Distance to observe referring to reference element
Height diff.
Vertical offset. Start from a reference object and apply a 3D offset.
Multiplier
Actives the stakeout of multiple offsets according to the set value of reference
offset. When the option is active, the software shows the distance from the
nearest offset and displays the multiplication factor of the offset distance.

Stakeout procedure

9.

After having defined the position to stake, the main stakeout window appears.

| TPS Point stakeout
¢ i} Ob
HA point

92.0000c

VA point
102.9999¢

Distance

21.976m_|0.0000c 0.000M mmmm o

<

Circul AiM360
[Fom > 103 [ @55, wiam| 570

22 Tools [ Measure

Information of stakeout:

Current position is on the left referring to the reference element.

“0.85m

/\ Current position is on the right referring to the reference element.

RiGHT

2.406m,

Current position is on the reference element.

“0.012m)

Icon

I1

To visualise the distance from the end of the object.
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Step Description

To visualise the distance from the beginning of the object.

Staking out station and Stake out positions referring to a station distance and an offset distance on a reference element.
offset step-by-step

Step Description

1. Tap STAKEOUT.
2. Tap Chainage & offset.
3. Select a mode:

. Line (2 points)
Line defined by two topographic points.
. Arc (3 points)
Arc defined by three topographic points.
. Arc (2 points+R)
Arc defined by two topographic points and by the radius.
. Drawing object
Select a line, polyline, arc or circle in the graphic window.

Stakeout by offset referring to a line by two points

4, Select:
. Point 1
First point of the reference line
. Point 2
Second point of the reference line
. Invert
Inverts the direction of the line.
. Info...

Shows the information of the object.

Stakeout by offset referring to an arc by three points

5. Select:
. Point 1
First point of the reference arc
. Point 2
Second point of the reference arc
. Point 3

Third point of the reference arc
. Invert
Inverts the direction of the line.
. Info...
Shows the information of the object.

Stakeout by offset referring to an arc by two points and radius

6. Select:
. Point 1
Starting point of the reference arc
. Point 2
Ending point of the reference arc
. Radius

Radius of the reference arc
. Arc clockwise
Direction of the reference arc

. Invert
Inverts the direction of the line.
. Info...

Shows the information of the object.

Stakeout by offset referring to a CAD element

7. Select the drawing element to stake from the graphic window.

Offset parameters
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Step

Description

Define:

. Chainage
Distance on the reference element on which is the position to reach.

. Interval
Distance between the stakeout points along the reference element. Use the
button on the right to calculate the interval dividing the length of the reference
element in a defined number of parts.

. Offset
Distance perpedicular to the reference element. Use the button on the right
to define if the desired position is on the right or on the left of the reference
element.

. Height diff.
Elevation difference to apply to the calculated point. The software interpolates
the elevation on the reference element with the defined station distance. A
slope can be added to the interpolated elevation.

. Use vertices
Option to stakeout vertexes of the object (start point, end point, intermediate
vertexes).

9.

Tap Next to start staking out of the calculated position.

Stakeout procedure

10.

After having defined the reference element and the offset parameters, the main
stakeout window appears.

The distance from the station and the offset of the position are displayed at the
bottom.

When staking with offset, change the distance and the offset directly in the stakeout
window.

N

@ TPS Object stakeout

4] H Db

HA point

0.359m 100.3316¢

VA point

100.0000¢c
Distance

2.632m

N

-0.825m
St.:25.110m

2.65Tm

9.479m  |0.6684c 0.100M  wm——1411

Circular
L (0.0 mmy 1 1:800m

(e Measure

0ff.:2.346m| #’*?‘:g)“‘""“s H0.00m &5 T

lé)lccepl (@Measure

F

<

21 Tools

11.

Select another object to stakeout by selecting it on the current graphic view.

OR

Tap Next to stake out the next point.

The procedure returns to the panel where the station distance and the offset are
defined. A station distance increased of the interval value is suggested.

= Changing the offset can also be done directly in the stakeout window
without going back to the previous window.

Staking out side slopes
step-by-step

Calculate and stake out positions of the point of intersection of the project side slope with the
existing terrain.

The stakeout position is calculated from the following information:

From the point position to the projection of the slope
Distance to the stakeout element

Description

Tap STAKEOUT.

Tap Sideslopes.

The requests that are performed are exactly the same as for stakeout by offset.
Refer to Staking out station and offset step-by-step.
A tab for the definition of the slopes is added.

Slopes
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Step Description

4. Define:
. Cut
Slope value in the cut condition (receiver elevation above the starting elevation
of the slope).
. Fill
Slope value in the fill condition (receiver elevation under the starting elevation
of the slope).

5. Tap Next to start staking out of the calculated position.

Stakeout procedure

6. After having defined the reference element, the offset parameters and slopes, the
main stakeout window appears.

¥ GNSS sideslope stakeout =y In addition to the visualisation mode
described in previous paragraphs, this
graphical view contains the cross section
of the side slope and current position.
To change the visualsation mode tap the

icons @, N and E&.

1+ 9.741m . -29.538m =

22 Tools Al Next [#]Measure

The side panel contains the information to get the point of intersection.

First value refers to the vertical distance from the position to side slope.
Second value refers to the horizontal distance from the position to side

slope.

e Third value shows the current value of the slope and the direction to take,
4530% on the perpendicular to the reference element, to achieve the project slope
value.

It is possible to change the shown information: hit it or scroll.

Staking out side slopes for  stakeout side slopes that start from a closed polyline and that represent, for example, the
excavation step-by-step bottom of an excavation.

. Finding the catch point with the existing ground
. Checking side slopes created by the excavator

Step Description

1. Tap STAKEOUT.
2. Tap Sideslopes automatic.
3. The requests that are performed are exactly the same as for stakeout by offset.

Refer to Staking out station and offset step-by-step.
Select the polyline.
A tab for the definition of the slopes is added.

Slopes
4. Define:
. Offset
Horizontal distance from the position to side slope.
. Slope

Slope between the polyline and the current position
. Ref. elevation
Sets the reference elevation to use for the elevation check.
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Step Description

Side slope Auto

Select object Preview

I

Default data .
sy
—
Offset 1.000m T P
s
slope (%) I S0.00%0EN 4\ - /‘7
Use reference = L% &

elevation 7 /
et \/
B_—. -]
g >
5. Tap Next.
Stakeout procedure
6. The position along the side slope is calculated and displayed.

1 Automatic sideslopes gy First value refers to the current elevation
NASSTI03124 E1212941.745°73 46 O below or above the reference elevation.
> G=—d Second value refers to the horizontal
distance from the position to side slope.
Third value shows the current value of
the slope and the direction to take, on
the perpendicular to the reference ele-
ment, to achieve the project slope value.

-
W' 0:000m

=2 Tools [8¥]Measure

Stake out surfaces step-

byost Determine in the field the design elevation of a three-dimensional surfaces loaded in current
y-step

job. For every position, the elevation of the current position is compared with the elevation
interpolated on the surface and the difference of elevation is calculated.

The surfaces stakeout can be used for:

. Stakeout of a planned surface in the field
. Quality check to test the correspondence between the built and the plan

Step Description

1. Tap STAKEOUT.
2. Tap Surfaces.
3. Select a surface to stake from the ones loaded in the job.

| TPS Surface stakeout

rcular

©0mmy | H180M S

%Accem [ Measure

4. The side panel visualses in real-time the difference of elevation between the current
position and the elevation interpolated on the surface.

5. In the input field, manage the point name.
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Step Description

T 0 000m

< énccem

Stake out BIM surfaces

step-by-step Step Description
1. Select the IFC/BIM model to be checked.
2. Procede with the measurement.
3. The distance between the measured point and the plane of the selected surface is
displayed.
:tt:::eOUt report step-by- All stakeout data related to stakeout of points or elements are recorded in the job.

This command allows reading and exporting the data. Available output formats:

. ASCII

. CSV for Excel
. XML for Excel
. PDF

. HTML

Step Description

1. Tap STAKEOUT.

2. Tap Report.

3. A table presents the list of all stakeout points with differences, in distances and
elevations, between the design coordinate and the stakeout coordinate.

4. Tap B Share to create an ASCII, CSV, XML or PDF document, with all stakeout data

of every point.

190 WU TPS - Stakeout



20

TPS - Auto Measuring

Description

20.1

Auto measuring allows checking in real-time, based on defined parameters, movements of
slopes, dams, constructions, bridges and other structures.

Measured are reference points from a known station to check their position. A scale factor is
applied to correct the distances measured after the environmental temperature and pressure
have been added. The measurement of the reference point is automatic and follows a defined

sequence.

At the end of a measuring session, a report is generated. For every measured point, the devi-
ations measured in every session are listed.

When problems are found during the measuring sessions, e-mail or SMS notification can be sent.

Settings

Description

The auto measuring procedure has several parameters and options that are fully customisable.

Access

Step Description

1. Tap Auto Measuring.
2. Tap Settings.
4| Settings
TPS SENDDATA  ACTIVITY L... SMTP
Tolerances

Distance tolerance

0.001m|

Elevation tolerance 0.01 Um‘
Measurements

Save measurements on external files m
Session number [ v | 1860

Parameters and options are organised in pages.

TPS page

Field

Description

Tolerances

Distance tolerance

Maximum horizontal distance between current position and the posi-
tion of the point to measure.

If the distance between the current position and the position meas-
ured is more than the tolerance, the software notifies.

Elevation tolerance

Maximum acceptable difference between the current elevation and
the elevation of the point to measure.

If the difference of elevation is more than the tolerance, the software
notifies.

Measurements

Save measure-
ments on external
files

Save data to a file other than the job file to avoid that too much data
is saved to the current job.

Session number

Sets the session ID number.

Facel & Face2

Measure the position of a point in both faces and calculates the aver-
age.

ATR searching
mode

Sets the auto-collimation state of the prism.

Measurements per
point

Number of measurements to perform per point.
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Field

Description

Measure rate

Defines the interval of time between the measuring sessions.
. Never
Automatic measuring procedure is never executed
. Every 15 minutes
. Every 30 minutes
. Hourly
. Every 2 hours
. Every 4 hours
. Every 8 hours
. 1 time a day
. 2 times a day

Reference time

Reference time of starting of measuring session.

Example:

Reference time: 8:00

Frequency of sending data: Hourly

The sessions starts at 8:00 o’clock, then hourly at 9:00, 10:00, etc.

Send data page

Field

Description

Report data format

Format

Set the format for exporting the session results.
The software generates and sends the files of the report to destina-
tions (e-mail, FTP) automatically.

Sessions to export

Select between exporting all sessions or only the last session.

Notification e-mail

Notification e-mail

Send the measurement notifications to an e-mail address.

e-mail

E-mail address for sending the measurement notifications.

Attach data

Attach a post-processing file downloaded during the measuring ses-
sion to the notification e-mail.

Server FTP1/Server FTP2

Use the FTP server

Send the post-processing files to an FTP area.

Host Address of the FTP server.
UserID User to login to the FTP server.
Password Password to login to the FTP server.

Check connection

Tap to check if the parameters of the FTP server are correct.

SMS notification

Use SMS notifica-
tion

Send notifications by SMS to the indicated telephone numbers.

Number

The telephone number to which notifications of eventual problems
found during the sessions are sent.

More than one number can be entered separated by ";".

Example: 3331234567;3318901234

Sound notification

Use sound notifica-
tion

Activates a notification by sound emitted by the controller when a
measurement is out of the tolerance.

Sounds

Select the sound to use.
Tap to play an example of the sound.
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Activity log page

Field Description

Send data rate Frequency of sending of the measuring activity log to a certain e-mail
box.
. Never

Activity log is never sent
. After each session

At the end of every session, the activity log is sent to the e-mail
. 1 time a day

The activity log is sent only once per day at 12:00 o’clock.

e-mail E-mail address for sending the activity logs.
SMTP page
Field Description
Name Name of the SMTP server for sending the e-mail.
Example account Google SMTP server: smtp.gmail.com

UserID User to login to the SMTP server.

Password Password to login to the SMTP server.
20.2 Procedure
Auto measuring - step-by- To perform a correct auto measuring procedure (manual or automatic), follow the steps listed in
step the table. Refer to the sections in this chapter for a detailed description.

Step Description

1. Define the control points.

2 Set the station orientation based on the defined control points.
3. Measure the points.

4 Start the auto measuring procedure.

Control points step-by- Control points are required to recalculate the position of the station in every auto measuring
step session.

Step Description

1. Tap Auto Measuring.
2. Tap Control points.
3. -
|Control points
%114 E 2.712m
N 0.438m
z 0.196m
%104 E 2.173m
N 0.438m
z 0.196m
E 1.6471
%101 N 3.450:
z 1.111m
%102 E 2.712m
N 0.439m
z 0.196m
Control points: 4
< 22 Tools + Add
4, Select a point from the list.

The icon aside the point indicates if the point is activated or deactivated. Tap the
icon to change the status.

Control point deactivated.
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Step Description

Control point activated.

Inserting a check point

5. Tap B8 Add to insert a point manually or by direct measurement.

Editing a check point

6. Tap Edit.
7. In addition to the properties of the points, the following settings can be changed on
the Auto Measuring tab.
. Define target
Enables the choice of target type for the selected check point.
. Define tolerance
Enables the customsation of distance and elevation tolerances for the selected
check point.
EOi":S to measure step- Points to measure are the points that are measured and checked during the session.
y-step
Step Description
1. Tap Auto Measuring.
2. Tap Points to measure.
3.

Luo

Lm
Lns

137

m NzZm NZm NZm NZm
®
3
B
3

Paints to measure: 40

28 Tools + add

4, Activate or deactivate points for the auto measuring procedure.
The icon aside the point indicates if the point is activated or deactivated. Tap the
icon to change the status.

Point deactivated

Point activated

Inserting a point

5. After setting the station orientation, points can be added by direct measurement.
Tap & Add.

Editing a point

6. Tap Edit.
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Step Description

7. In addition to the properties of the points, the following settings can be changed on
the Auto Measuring tab.
. Define target
Enables the choice of target type for the selected check point. Cutomised
prisms can be used.
. Define tolerance
Enables the customsation of distance and elevation tolerances for the selected

check point.
Station orientation step- This procedure allows to set manually the orientation of the station.
by-step
Step Description
1. Tap Auto Measuring.
2. Tap Station setup.

Orientation mode

3. The orientation mode is predefined to Free station. The position and orientation of
the station is determined by measuring of at least two reference points with known
coordinates.

Station data

4, Define the station.
. Station
Name of the station. A new name must be defined.
Instrument height
Elevation of the total station from the ground. It is possible to calculate the
height of the instrument in different ways, refer to Description. To access the
options tap ».
Code
Code to assign to the station point in case a new point is created.

Measuring reference points

5. Specify the first reference point. Type in the name or select it from the list of points
or from list of check points.

Aim the reference point.

Tap Measure.

Perform the same operation for the second reference point.

OR[N

The points measured are listed in a table. Displayed is:
. The calculated standard deviation of every point
. The total standard deviation for the calculated station position.

| Station setup

Measurements to reference points

H]VE icaoom B
(H]VEE vidooom B
H]VES S otoom

Calculation executed
Std.Dev. E 0.0005m N 0.0003m Z 0.0001Tm

I ~+ Add point + Accept setup

10. Tap @ Add.
Adds the measurement of other reference points to improve the quality of the calcu-
lation and for more control of the data.

11. Tap Accept setup to confirm set data and complete the procedure.

IS During auto measuring, the orientation of the station is automatically calculated
based on the check points.

Automatic measurement
step-by-step Step Description

1. Tap Auto Measuring.
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Step Description

2. Tap Automatic Measuring.

3. Tap Start measuring to start the automatic measurement procedure based on
defined parameters.

4, At the defined time intervals, the connection to the station is activated and the
reference points are measured.

5. The position of the station is checked.
A scale factor is applied to correct the distances measured after the environmental
temperature and pressure have been added.

The defined points are measured automatically.

At the end of a measuring session, a report is generated that can be sent by e-mail
or saved on an FTP area.

8. When problems are found during the measuring sessions, e-mail or SMS notification
can be sent.
Problems are for example points not measured or exceeded tolerance.
9. Tap Stop measuring to stop the automatic measurement procedure.
Single, manual measure- The measurement of points can be started manually by the operator who occasionally goes on
ment step-by-step site and positions the station. The operations performed by the software are the same as for the

automatic mode.

Step Description

1. Tap Auto Measuring.

2. Tap Single Measuring.
3. Tap B to start the session.
4, Tap O to stop the session.

If a point cannot be measured completely or with the right accuracy, it can be measured again
without having to repeat the measurements for all points.

5. Select the point in the list Results - Afrom Average.
Tap Repeat measurement.

If a point does not provide the right accuracy, it can be excluded from the calculation.

6. Select the point in the list Results - Afrom Average.
Tap on Details. Select the set to be used.

= During manual sessions, notifications about problems are not sent.

20.3 Reports

Reports step-by-step See the results of the sessions.

Step Description

1. Tap Auto Measuring.
2. Tap Report.

Points tab

3. Displayed is:

. The calculated standard deviation of every point

POINTS SESSIONS

=) Session #184
14-04-1411:49:53

Session #183
14-04-1411:32:13

=) Session #182
14-04-1411:14:53
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Step Description

The deviation is within the defined tolernace.

The deviation is outside the defined tolernace.
Fa

e

Sessions tab

4. Displayed is:
. For every session, the measured points with deviations
8| Report
POINTS SESSIONS

- ©Session #100 11-04-14 14:22:46

- ©sSession #99 11-04-14 12:43:40

- @sSession #98 11-04-14 12:41:40

- @Session #97 11-04-14 12:39:40
AE 0.000m @

@101 AN 0.000m @
Az 0.000m @
AE 0.000m @

@102 AN 0.000m @
Az 0.000m @

< « share

The deviation is within the defined tolernace.

N

-1 The deviation is outside the defined tolernace.
QJ

Exporting and sharing reports

5. Tap B Share to export and share by e-mail, Bluetooth or similar an ASCII, CSV,
XML, PDF or HTML document.

Activity log step-by-step
Step Description

1. Tap Auto Measuring.

2. Tap Activity log.

3. Displayed are all operations performed during the sessions in a chronological way.
Measring n face F1 successully #1 - 101

15/04/2016 11:03:51
Complete rotation to 101
15/04/2016 11:03:48
Measuring [Points to measure]

15/04/2016 11:03:48
Scale factor:1.000000
15/04/2016 11:03:48
Standard deviation E:0.0001 Standard deviation N:0.0003 Standard deviation 2:0.0001
15/04/2016 11:03:48

Information
The operations are done and executed without problems.

Attention
A Problems have been identified, or example the calculation of the new posi-

tion of the station.
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Step Description

Error
Errors came up during the measurements, for example impossible con-
necting with the instrument.

4, Tap @] Activity log to update the activity log.

Tap [ Activity log to update the activity log.
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21 COGO

Description COGO commands allow:

. Creating points according to different methods
. Get information related to positions of the points such as distances or angles.
. Get information related to the current position of the receiver.

QtUiCk distance step-by- Calculate the distance only between two points quickly. Also available from survey and stakeout.
step
Step Description
1. Tap COGO.
2. Tap Quick distance.
3. Select:
. Point 1
Starting point of the distance
. Point 2
End point of the distance
4. Tap Progressive to change the first or second point and to display the new calcula-
tions.
5. The results are displayed on the right side of the panel.
6. Tap Compact to reduce the information visualised.
7. Tap Clear to delete all previous calculations.
8. Tap Report to save the calculations in ASCII, CSV, XML, PDF or HTML format.
9. The results are displayed on the right side of the panel.

Distances step-by-step Calculates the distance and other information between a reference element and a base point or
between a reference element and current position. The reference element can be another point,
a line, an arc or a drawing element.

Step Description

1. Tap COGO.
2. Tap Distances.
3. . Reference object

Specify the reference element to which the calculation of the distance and of

the other information refer to. The reference element can be:

. Point
Distance between a base point and a reference point or between the cur-
rent position and the reference point.

. Line (2 points)
Distance between a base point or the current position and a line defined
by two points

. Arc (3 points)
Distance between a base point or the current position and an arc defined
by three points

. Arc (2 points+R)
Distance between a base point or the current position and an arc defined
by two points with known radius

. Drawing object
Distance between a base point or the current position and a drawing ele-
ment selected in the graphic window

. Antenna height
Receiver antenna elevation. The field is shown if the option Current position
is enabled.

Distance referring to a point

4, Calculation parameters
. Point 1
Reference point. Calculated is the distance between the base point and the
reference point or between current position and the reference point.
. Info...
Shows the coordinates of the point.

5. Tap Measure.
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Step

Description

6.

Reference point

Current position

Enables the use of the instrument position to calculate the distance in real
time. If the option is not active, the software uses the reference point setting.
Ref.point

Sets the reference point from which to calculate the distance.

7.

Tap Next to execute the calculation.

Distance referring to a line by two points

8. Calculation parameters
. Point 1
First point of the reference line.
. Point 2
Second point of the reference line.
. Invert
Inverts the direction of the line.
. Info...
Shows information about the object.
9. Tap Tools.
10. Select the first and second point of the line. Select one of the following options:
. Current position
Enables the use of the instrument position to calculate the distance in real
time. If the option is not active, the software uses the Reference pointRefer-
ence point setting.
. Ref.point
Sets the reference point from which to calculate the distance.
11. Tap Next to execute the calculation.
12.

Activates the creation of a point on the projection of the base point, or of
.I the current position, on the reference line.

Activates the stakeout procedure of the calculated position on the projec-
tion of the base point, or of the current position, on the reference line.

Distance referring to an arc by three points

13. Calculation parameters
. Point 1
First point of the reference arc
. Point 2
Second point of the reference arc
. Point 3
Third point of the reference arc
. Invert
Inverts the direction of the arc.
. Info...
Shows information about the object.
14. Tap Tools.
15. Select the first and second point of the arc. Select one of the following options:
. Current position
Enables the use of the instrument position to calculate the distance in real
time. If the option is not active, the software uses the Reference point set-
ting.
. Ref.point
Sets the reference point from which to calculate the distance.
16. Tap Next to execute the calculation.
17.

Activates the creation of a point on the projection of the base point, or of
.I the current position, on the reference arc.



Reference line step-by-
step

Step

Description

Activates the stakeout procedure of the calculated position on the projec-
tion of the base point, or of the current position, on the reference arc.

Distance referring to an arc by two points and radius

18. Calculation parameters
. Point 1
Start point of the reference arc
. Point 2
End point of the reference arc
. Radius
Radius of the reference arc
. Arc clockwise
Direction of the reference arc
. Invert
Inverts the direction of the arc.
. Info...
Shows information about the object.
19. Tap Tools.
20. Select the first and second point and the radius of the arc. Select one of the follow-
ing options:
. Current position
Enables the use of the instrument position to calculate the distance in real
time. If the option is not active, the software uses the Reference point set-
ting.
. Ref.point
Sets the reference point from which to calculate the distance.
21. Tap Next to execute the calculation.
22.

Activates the creation of a point on the projection of the base point, or of
.I the current position, on the reference arc.

Activates the stakeout procedure of the calculated position on the projec-
tion of the base point, or of the current position, on the reference arc.

Distance referring to a CAD element

23. Select the reference drawing element from the graphic window.
The distance between the reference drawing element and a base point, the current
position or a reference point is calculated.
24. If the selected element is a polyline:
Decide whether to use the selected segment or the entire object.
25. Tap Next to execute the calculation.
26. Displayed is:
. The distance
. Other values calculated in real time basing on the position of the receiver.
27.

Activates the creation of a point on the projection of the base point, or of
.I the current position, on the reference element.

Activates the stakeout procedure of the calculated position on the projec-
tion of the base point, or of the current position, on the reference element.

Calculates the distance and other information between the current position and a reference
element. The reference element can be a line, an arc or a drawing element.
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Step Description

1. Tap COGO.
2. Tap Reference line.
3. . Reference object

Specify the reference element to which the calculation of the distance and of
the other information refer to. The reference element can be:
. Line (2 points)
Line defined by two topographics points
. Arc (3 points)
Arc defined by three topographics points
. Arc (2 points+R)
Arc defined by two topographics points and a radius
. Drawing object
Drawing element (line, polyline, arc, circle) selected in the graphic win-
dow

Line by two points

4, Calculation parameters

Point 1

First point of the reference line.
Point 2

Second point of the reference line.
Invert

Inverts the direction of the line.
Info...

Shows information about the object.

Arc by three points

5. Calculation parameters

Point 1

First point of the reference arc.
Point 2

Second point of the reference arc.
Point 3

Third point of the reference arc.
Invert

Inverts the direction of the line.
Info...

Shows information about the object.

Arc by two points and radius

6. Calculation parameters

Point 1

Start point of the reference arc
Point 2

End point of the reference arc
Radius

Radius of the reference arc
Arc clockwise

Direction of the reference arc
Invert

Inverts the direction of the arc.
Info...

Shows information about the object.

CAD element

7. Select the drawing element to stakeout from the graphic window.
8. Enter an offset value. Click the direction buttons to apply the offset right or left.
Offset
9. After defining the reference element, an offset to the right or to the left can be
applied.
. Offset
Distance to observe referring to reference element
. Height diff.
Vertical offset. Start from a reference object and apply a 3D offset.
. Multiplier

Actives the stakeout of multiple offsets according to the set value of reference
offset. When the option is active, the software shows the distance from the
nearest offset and displays the multiplication factor of the offset distance.

Stakeout information for the reference line
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Step Description

10. Distance from the beginning of the reference element.
ﬁl Press [| to visualise the distance from the end of the element.

Distance from the end of the reference element.
@T Press [f] to visualise the distance from the beginning of the element.

Current position is on the left referring to the reference element.

«|

err “o.85m

Current position is on the right referring to the reference element.

=

RIGHT  2.406m

Current position is on the reference element.

The elevation is on the reference elevation.

The current elevation is below the reference elevation.

The current elevation is above the reference elevation.

The reference elevation is calculated on the reference element.

element.

The reference elevation is the elevation at the end of the reference ele-
ment.

E The reference elevation is the elevation at the beginning of the reference
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Step Description

Enables the view of analytical mode only, which indicates the distance
from the point.

Enables the graphic window display.

To to project the position on the reference element.
Available with the TPS and the reflectorless measurement mode. The TPS
rotates to the projected position and points to it with the laser pointer.

Distance and offset step- Calculates coordinates of a point along a reference element and at a certain distance from the
by-step reference element.

Step Description

1. Tap COGO.
2. Tap Distance & offset.
3. . Reference object

Specify the reference element. The reference element can be:
. Line (2 points)
Line defined by two points
. Arc (3 points)
Arc defined by three points
. Arc (2 points+R)
Arc defined by two points and a radius
. Drawing object
Drawing element selected in the graphic window

Line by two points

4. Calculation parameters
. Point 1
First point of the reference line.
. Point 2

Second point of the reference line.
. Invert
Inverts the direction of the line.
. Info...
Shows information about the object.

Arc by three points

5. Calculation parameters
. Point 1
First point of the reference arc.
. Point 2
Second point of the reference arc.
. Point 3

Third point of the reference arc.
. Invert
Inverts the direction of the line.
. Info...
Shows information about the object.

Arc by two points and radius
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Step Description

6. Calculation parameters
. Point 1
Start point of the reference arc
. Point 2
End point of the reference arc
. Radius

Radius of the reference arc
. Arc clockwise
Direction of the reference arc
. Invert
Inverts the direction of the arc.
. Info...
Shows information about the object.

CAD element

7. Select the drawing element from the graphic window.
8. Tap Next to proceed with the guided procedure.
9. Parameters:

. Distance along ref.ce
Distance at which the point is located along the reference element
. Offset on right
Lateral distance at which the point is located referring to the reference element
. Offset direction
Position of the point to the right or left of the reference element
. Height difference
Elevation difference to apply to the interpolated elevation of the point
. Ellipsoidal distance
Distance referring to the selected ellipsoid
Ellipsoidal azimuth
Azimuth referring to the selected ellipsoid

10. The coordinates of the point and a graphic preview of the position are displayed.

11. Tap Next to proceed with calculation of the point.

12. . Activates the creation of the calculated point.

Activates the stakeout procedure for the calculated point.

Intersection step-by-step Calculates coordinates of a point on the intersection between straight lines.

Step Description

1. Tap COGO.
2. Tap Intersection.
3. . Method

Select the method to use. The method can be:

. Double distance
The intersection position is calculated based on two distances referring to
two reference points

. Distance and Azimuth
The intersection position is calculated based on the distance of a refer-
ence point along a straight line and a second reference point

. Double Azimuth
The intersection position is calculated on the intersection of two straight
lines and two reference points

. 4 points
The intersection position is calculated on the intersection of two straight
lines and four reference points

Double distance
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Step

Description

First point:
. Point 1

First reference point
. Distance 1

Distance from the first reference point

Tap Next to proceed with the guided procedure.

Second point:

. Point 2
Second reference point
. Distance 2

Distance from the second reference point

Tap Next to proceed with calculation of the point.

The two possible solutions are displayed.
Select the desired solution in the graphic window.

. Activates the creation of the calculated point.

Activates the stakeout procedure for the calculated point.

Distance and azimuth

10.

First point:
. Point 1

First reference point
. Distance 1

Distance from the first reference point

11.

Tap Next to proceed with the guided procedure.

12.

Second point:
. Point 2
Second reference point
. Azimuth 2
Azimuth of the straight line going through the point
. Offset
Distance to the straight line going through the point
. Offset direction
Position of the point to the right or left of the straight line going through the
point

13.

Tap Next to proceed with calculation of the point.

14.

The two possible solutions are displayed.
Select the desired solution in the graphic window.

15.

. Activates the creation of the calculated point.

Activates the stakeout procedure for the calculated point.

Double azimuth

16.

First point:
. Point 1Next
First reference point
. Azimuth 1
Azimuth of the straight line going through the point
. Offset
Distance to the straight line going through the point
. Offset direction
Position of the point to the right or left of the straight line going through the
point
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Step Description

17. Tap Next to proceed with the guided procedure.
18. Second point:
. Point 2

Second reference point
. Azimuth 2
Azimuth of the straight line going through the point
. Offset
Distance to the straight line going through the point
. Offset direction
Position of the point to the right or left of the straight line going through the

point
19. Tap Next to proceed with calculation of the point.
20. The coordinates of the calculated point are displayed.

21. . Activates the creation of the calculated point.

Activates the stakeout procedure for the calculated point.

b 1 4
N

Four points

22. First segment:
. Point 1
First reference point of the first straight line
. Point 2
Second reference point of the first straight line
. Offset

Distance to the straight line going through the two points
. Offset direction
Position of the point to the right or left of the straight line going through the

two points
23. Tap Next to proceed with the guided procedure.
24. Second segment:
. Point 1
First reference point of the second straight line
. Point 2
Second reference point of the second straight line
. Offset

Distance to the straight line going through the two points
. Offset direction
Position of the point to the right or left of the straight line going through the

two points
25. Tap Next to proceed with calculation of the point.
26. The coordinates of the calculated point are displayed.

27. . Activates the creation of the calculated point.

Activates the stakeout procedure for the calculated point.

Area subdivision step-by- Divides an area on a surface defined by a polyline, a parcel or a sequence of points. The dividing
step line can be parallel or perpendicular to the reference points.

Step Description
1. Tap COGO.

2. Tap Area subdivision.
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Area and length step-by-
step
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Step

Description

. Area to subdivide

Area type
Select the contour defining the area to divide.

Tap Next to proceed with the guided procedure.

Dividing line:
. Method
Specify the position of the dividing line referring to the reference points.

Parallel by 2 points

The dividing line is parallel to the line through the reference points.
Perpendic. by 2 points

The dividing line is perpendicular to the line through the reference points.

Hinge point

The calculation is based on a fixed point and the size of the area to be
subdivided. Using the fixed point as the center of rotation, the correct
position of the dividing line delimiting the defined area, is calculated.

. Point 1 and Point 2
Reference points defining the dividing line
. Area to subdivide
Select the area to divide in the graphic preview

Tap Next to proceed with the guided procedure.

Area to divide:
. Area type
How the value of division is entered:

Value

Actual size of the area

% Percentage

Size entered in percent of the whole area

. Total area
Size of the whole area
. Area (value)
Actual size of the divided area

Area (%)

Size of the divided area in percent

Tap Next to display the position of the crossing points.

Select the crossing point to record or to use for stakeout in the graphic window.

10. . Activates the creation of the calculated point.

Activates the stakeout procedure for the calculated point.

Calculates, during the survey operation, the circumference of an area and the length between
the points forming the area.



Step Description
1. Tap COGO.

2. Tap Area & Length - Volume.
3. Tap Measure to measure the points defining the area.
4, Tap Delete last to cancel the measurement of the last stored point.
5. During the measurement, the corresponding volume and the and area of the walls
can be displayed:
. Volume
The calculated volume using the points measured so far
. Area walls
The calculated area of the walls surrounding the volume using the points meas-
ured so far. One side is open.
. Area walls(closed)
The calculated area of the walls surrounding the volume using the points meas-
ured so far. The area is closed from the last point measured to the first point.
6. Areas and lengths:
. Perimeter 2D
Displays the plane length of the circumference
. Perimeter 3D
Displays the three-dimensional length of the circumference
. Length 2D
Displays the plane length of the line between the points
. Length 3D
Displays the three-dimensional length of the line between the points
7. o Displays two-dimensional data

m Displays three-dimensional data

Check planes step-by-step Check drawing elements or measured positions on site. The checks can relate to elevations,
distances, angles or surfaces.

Step Description

1. Tap COGO.

2. Tap Check planes.

3. . Method
Select the method to use. The method can be:
. Horizontal level

Checks the elevation difference between the reference elevation and the
elevation measured by the instrument. The software uses a horizontal
level passing through the reference elevation to perform the control.

. Vertical plane
Available for TPS instruments. Checks the elevation difference between
the reference elevation and the elevation measured by the instrument.
The software uses a vertical level passing through the reference points.

. Level with 1 slope
Checks the elevation difference between a defined level by applying a
gradient along a reference direction and the current measured elevation.

. Level with 2 slopes
Checks the elevation difference between a defined level and the elevation
measured by instrument. A reference plane is defined by applying a first
slope on a reference axis and a second slope on the axis perpendicular to
it.

. Level by 3 points
Checks the elevation difference between a reference level and the meas-
ured current elevation. The reference level is defined by measuring three
references points.

. Antenna height
Antenna elevation of the receiver. The field is shown if the option Current
position is enabled.

Control of elevation on horizontal level

4., Ref. elevation
Sets the reference elevation to use for the elevation check.
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Step Description

5. Tap Measure to measure the current elevation and use it as reference elevation.
6. Displayed is in real time:

. Difference between the measured elevation and the reference elevation

. Distance between the reference point and the current position

. Slope between the reference point and the current position

Control of elevation on vertical level

= Available for TPS instruments.

7. Ref. elevation
Sets the reference elevation to use for the elevation check.
8. Tap Measure to measure the current elevation and use it as reference elevation.
OR
Tap Select.
9. Measure the point which sets the direction of vertical axis.
Tap Measure.
10. Measure the second reference point.
Tap Measure.
11. Tap Measure.
12. Displayed is in real time:
. Difference between the measured elevation and the reference elevation
. Distance between the reference point and the current position

. Slope between the reference point and the current position

Control of elevation on level with one slope

13. Define the origin point of the axis along which to apply the slope.
Tap Measure.
OR
Tap Select.
14. Define the direction of the axis along which to apply the slope. Measure the position

which defines the direction.
Tap Measure.

15. Set the longitudinal slope on the axis.
16. Displayed is in real time:
. Difference between the measured elevation and the reference elevation
. Distance between the origin and the reference line
. Slope
Control of elevation on level with two slopes
17. Define the origin point of the axis along which to apply the slope.
Tap Measure.
OR
Tap Select.
18. Define the direction of the axis along which to apply the slope. Measure the position

which defines the direction.
Tap Measure.

19. Set the longitudinal and transversal slope on the axis.

20. Displayed is in real time:
. Difference between the measured elevation and the reference elevation
. Distance between the origin and the reference line
. Slope

Control of elevation on level by three points

21. Define the first point of the plane.
Tap Measure.
OR
Tap Select.

22. Define the second point of the plane.
Tap Measure.
OR
Tap Select.

23. Define the third point of the plane.
Tap Measure.
OR
Tap Select.




Step Description

Display of elevation controls

24, After the reference plane has been created, icons appear at the bottom of the win-
dow.

7
3

>4

The current elevation is below the reference elevation.

The current elevation is above the reference elevation.

The elevation is on the reference elevation.

Distance on the X-axis of the plane to the measured point.

Distance on the Y-axis of the plane to the measured point.

Slant distance from the point to the point of origin of the plane.

Slope between the measured point and the origin of the plane.

L"ov‘:: rotate & scale step- Performs different rotations and transformations of points and drawing elements.
y-step

Step Description

1. Tap COGO.

2. Tap Move, Rotate & Scale.

3. . Method

Select the method to use. The method can be:

. Manual entry
Enter values for rotation, scaling and shifting to transform points and
selected objects.

. Select matching points
Create a list of pairs of points used to calculate the parameters to trans-
form points and selected objects.

Manual entry

4. Parameters and options are organised in pages.
Enter the parameters to perform the transformation.

Page 1

5. 1. Move

The shifting values can be calculated as difference from existing topographic points
or as difference from entered coordinates.
. AE/AN/AZ
Shifting value of the three axes
Starting point
. E/N/Z
Coordinates of the first point to move.
Destination point
. Point
Name of the point where the first point must be moved to.
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Step

Description

Tap Next.

Page 2

2. Rotate
The rotation angle can be calculated as difference of azimuths. Azimuths can be
calculated as direction from existing topographic points.

Rotation angle
Value for the rotation

Rotation and Scale point

Point

Reference point for the rotation and scaling. This point stays fixed. Enter the
point or tap ) to select the point.

E/N

Coordinates of the reference point

Starting direction

Direction

DIrection for the scaling

From

Beginning for the scaling. Enter the point or tap ) to select the point.
To

End for the scaling. Enter the point or tap ) to select the point.

Tap Next.

Select points/objects page

All points

The transformation is applied to all points of current job.

Select points

The transformation is applied to the points selected from the list of topographic
points.

All points/drawings

The transformation is applied to all points and drawing objects of current job.
Select points/drawings

Select points and drawing objects, that have to be transformed, from the CAD
view.

Only drawings

The transformation is applied to all drawing entities of current job.

IFC documents

The transformation is applied a selected IFC file. Define the start and target
position. The IFC model is moved to the right position, even if it has local
coordinates. The moved, shifted and rotated elements are displayed in the CAD
view.

10.

Tap Next.

11.

Save options page

Overwrite points/drawings

The points and the drawing objects are updated with the new calculated posi-
tions.

Backup job and Overwrite points/drawings

A backup of current job is stored without transformation. The points and the
drawing objects are updated with the new calculated positions in the current
job.

Save as new points

The points with the new calculated positions are stored as new points in the
current job.

Prefix

Define a prefix for the points that are stored when selecting the Save as new
points.

Select matching points

12.

Parameters and options are organised in pages.
Enter the parameters to perform the transformation.

13.

Calculation mode

Select the method to use. The method can be:

. Rigid (scale = 1)
Performs one rotation and one barycentric translation.

. Conformal (scaled)
Performs the fitting of the survey based on the set reference points. A
transformation and a scale factor are applied.

14.

Tap B to enter a new point and the required data.




Step

Description

15.

Add point page
. Source
Select the method to use. The method can be:
. Select position from CAD
Select the point from the CAD window.
. Select point
Enter the point name.
. Select point
Select the name of the point or the position.
. Target
Select the method to use. The method can be:
. Select position from CAD
Select the point from the CAD window.
. Select point
Enter the point name.
. Select point
Select the name of reference point or the position.

. Use HV
Select the calculation parameters to use.
. H+V
The coordinates are used for the horizontal and vertical transformation.
. Only H
The coordinates are used for the horizontal transformation only.
. Only V
The coordinates are used for the vertical transformation only.
. None

The values of the transformation are not be used.

16. Tap Add to repeat the operation for the other matching points.
17. Tap Next.
18. Select points/objects page
. All points
The transformation is applied to all points of current job.
. Select points
The transformation is applied to the points selected from the list of topographic
points.
. All points/drawings
The transformation is applied to all points and drawing objects of current job.
. Select points/drawings
Select points and drawing objects, that have to be transformed, from the CAD
view.
. Only drawings
The transformation is applied to all drawing entities of current job.
. IFC documents
The transformation is applied a selected IFC file. Define the start and target
position. The IFC model is moved to the right position, even if it has local
coordinates. The moved, shifted and rotated elements are displayed in the CAD
view.
19. Tap Next.
20. Save options page

. Overwrite points/drawings
The points and the drawing objects are updated with the new calculated posi-
tions.

. Backup job and Overwrite points/drawings
A backup of current job is stored without transformation. The points and the
drawing objects are updated with the new calculated positions in the current
job.

. Save as new points
The points with the new calculated positions are stored as new points in the
current job.

. Prefix
Define a prefix for the points that are stored when selecting the Save as new
points.
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22 Volumes and Surfaces

Description Volumes
Calculates the movement of material according to different modes. The calculation is based on a
triangular, three-dimensional surface built by points from the archive or imported from different
formats.
Surfaces
Required element for the volumes calculation.
It is possible to create and manage different surfaces inside the same job.
Options to create a surface:
. Automatic calculation basing on the points available in the archive and on the defined
breaklines.

. Manual creation to obtain a result most to the real surface by improving the calculation
results.

Options to represent a surface:

. Only with lines

. With shading

. With color based on the elevation
. With contour lines

22.1 Surfaces
Access Step  Description
1. Tap Volume & Surface.
2. Tap Surfaces.
3. Listed are all surfaces available in the archive including the minimum and maximum

elevation, the 2D surface and the 3D surface.

Creating a surface step- Access
by-step
Step Description
1. Tap EB-
2. Parameters and options are organised in pages.

Enter the data on the pages listed below this table.

3. Tap 4 Accept to calculate the surface.
At the end of calculation, the surface is displayed inside a specific graphic viewer.

4, If Manual triangulation is selected, no calculation is done.
Only the points available in the archived are displayed in the graphic viewer.
Use the commands of the viewer to build and modify the surface.

Properties page

Field Description
Name Name to assign to the surface
Style Representation of the surface

. Wireframe
The segments of the triangles composing the surface are drawn.
. Shade
The faces of the triangles are colored based on the direction of
light exposure.
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Field Description

Color Colour to use for the surface

. Original
The colour of the layer containing the triangles is used.

. By elevation (terrain)
The faces are coloured based on the elevation of the centre of
gravity. The colour scale starts from green, passes through yel-
low and ends with red.

. Surface
A color can be defined in the field Surface color.

. By elevation (sea)
The faces are coloured based on the elevation on sea level. The
colour scale starts from green, passes through blue and ends

with white.
Surface color Colour to use for the surface if the option Surface is chosen.
Points & lines page
Field Description
Manual triangula- Activate this option to build the triangles composing the surface
tion manually.
Points Define the set of points to use in case of automatic building. Press the

button on the right of the input field to access the list of points or to a
menu allowing to select points.
. Load all points
All points from the archive are used to calculate the surface.
. Select from table
Select points from the points table.
. Select from CAD
Select points from the graphic window.
. Delete points list
Delete the points loaded as vertexes of triangles

Breaklines Specify the breaklines to check the shape of the surface. The break-
lines must be inserted previously as polylines in the graphic window.
Press the button on the right of the input field to access to a menu:
. Select from CAD
Select breaklines from the graphic window.
. Clear all
Delete the previously selected breaklines.

Boundaries Specify contour lines as border of the surface. The breaklines must be
inserted previously as polylines in the graphic window.
Press the button on the right of the input field to access to a menu:
. Select from CAD
Select the contour lines from graphic window.
. Delete all
Delete the previously selected contour lines.

Editing a surface step-by-

step Step Description

1. Select a surface in the list of surfaces.

2. Tap View.

3. Use the commands of the graphic viewer for editing the surface.

Buttons

Button Description
Data

E Tap [¢] to edit parameters for the visualisation of the surface.
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Button Description

New
ﬂ Build a new triangle. Indicate the three points composing the triangle.

Swap
IE‘ Change the direction of the faces of two triangles having a common side.

Delete
m Select triangles to delete.

Visualisation of surface on I To visualise the surface on Google Map, a coordinate system must be defined allowing
Google Map step-by-step the transformation of the coordinates in WGS84 used by Google Map.

Step Description

1. Tap N
2. Tap [1.
Visualisation of a surface —
in 3D step-by-step Step Description
1. Tap N
2. Tap (.
3. Tap E3.
4. Tap 3D View.
5. Use the commands of the graphic viewer for editing the surface.
Buttons
Button Description
Data
E Tap [e] to edit parameters for the visualisation of the surface.
Views
Select one of the predefined views using the faces of the cube.
Editing visualisation para- —_—
meters step-by-step Step Description
1. Select the corresponding line in the list of the surfaces.
2. Tap Properties.
3. Edit the data on the pages listed below this table.

Properties page

Field Description

Name Name to assign to the surface
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Field Description

Style Representation of the surface
. Wireframe
The segments of the triangles composing the surface are drawn.
. Shade
The faces of the triangles are colored based on the direction of
light exposure.

Color Colour to use for the surface

. Original
The colour of the layer containing the triangles is used.

. By elevation (terrain)
The faces are coloured based on the elevation of the centre of
gravity. The colour scale starts from green, passes through yel-
low and ends with red.

. Surface
A color can be defined in the field Surface color.

. By elevation (sea)
The faces are coloured based on the elevation on sea level. The
colour scale starts from green, passes through blue and ends
with white.

Surface color Colour to use for the surface if the option Surface is chosen.

Contour lines page

Field Description

Contour lines Activates the visualisation of the contour lines of the surface.

Contour step Step to use to draw the contour lines.

Contour color Colour to use to draw the contour lines.

Deleting a surface step-
by-step Step Description

1. Select the corresponding line in the list of surfaces.
2. Tap Delete.

Staking out a surface The procedure of stakeout of surfaces allows to determinate, in every position, the difference of
step-by-step elevation between the existing ground and the surface planned.

Step Description

1. Select the corresponding line in the list of the surfaces.
2. Tap Stakeout.

3. rz Displayed is:
S . The offset difference between the current measured elevation and the
target surface elevation
. The target value at the current location

&

-0.887m

4, Tap H.

Tap Autoselect surface by position.
Selects the next surface to stakeout according to the current position without having
to know the name of the surface.

impctwting a surface step- Import defined surfaces from files in DXF or LandXML format.
y-step

Step Description
1. Tap B.
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Step Description

2. Tap Tools.

3 Select the format to use to import.

4, Select the file to import.

5 The imported surface is displayed in the table.

Exporting a surface step- Export a DXF file that contains the selected surface. Use this option to share the surfaces with
by-step other teams and software tools in the field (like excavators).

Step Description

1. In the list of surfaces select a surface.

2. Tap the surface.

3. Tap Export DXF.
Viewing the surfaces in In the main graphic window, it is possible to manage the visualisation of the surfaces present in
CAD step-by-step the archive.

Step Description

On a tablet On a Smartphone
1. Tap [E] Project Info. Tap [ Data.
2. Tap &
3. The appearing table displays a list of the present surfaces.
4, Visible surfaces are marked by e@.
Invisible surfaces are marked by @.
5. Click the symbol to change the visibility of a surface.
6. Tap [ to modify visualization parameters or to start to stakeout procedures.
22.2 Volumes
Access Perform volume calculations and display the results as calculated value and as graphic repres-
entation.

Step Description

1. Tap Volume & Surface.
2. Tap Volume.
3. Listed are all calculated volumes available in the archive including the type of calcu-

lation used and the volumes of cut and fill.

Volume referl:ing to a ref- Calculate the volume between a reference surface and a horizontal plane to an established
erence elevation step-by- elevation.
step

Step Description

1. Tap E§ New.

2. Tap Ref.Elevation.

3. Ref.Elevation

Reference elevation referring to which to execute the volume calculation.

Volume referring to a ref- Calculate the volume between a reference surface and a horizontal plane at an established
erence point step-by-step elevation by a reference point.

Step Description

1. Tap @ New.
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Step

Description

2. Tap Ref.Point.
3. Ref.Point
Point from the archive referring to the elevation of which to execute the volume
calculation.
Vplume of a stockpile or Calculate, in reference to the reference surface, a second surface considering only the points
pit step-by-step present in the perimeter of the reference surface. Calculated is the volume between the refer-

ence surface and a second surface representing the bottom, in case of stockpile, or representing
the top, in case of pit.

Step Description
1. Tap [ New.
2 Tap Stockpile/Pit.
3. Set the calculation parameters
4 Tap Accept.
Volume referring to a ref- Calculate the volume between a reference surface and a plane passing by three points.
erence level step-by-step
Step Description
1. Tap [ New.
2. Tap Reference plane.
3. Volume calculation
. Point 1
First reference point of the project plane
. Point 2
Second reference point of the project plane
. Point 3
Third reference point of the project plane
4, Tap Next to proceed in the guided procedure.
Volume by thickness step-  Cj|culate the volume between a reference surface and a plane considering the thickness of the
by-step surface.
Step Description
1. Tap @ New.
2 Tap By thickness.
3. Enter the thickness value.
4 Tap Next to proceed in the guided procedure.
Volume by surface differ- Calculate the volume between two surfaces. The two surfaces can have different shapes. The
ence step-by-step volume is calculated in the overlapping area. The two surfaces can belong to two different jobs.
Step Description
1. Tap [ New.
2. Tap Surfaces difference.
3. Volume calculation

. Surface 1
The first surface for the calculation.
. Surface 2
. Source
Select if the second surface is stored in the same or in another job.
. Reference job
In case of another job, select the name of the job.
. Surface 2
The second surface for the calculation.
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Step

Description

Tap Next to proceed in the guided procedure.

Volume calculation step-

by-step Step

Description

After having selected the type of calculation and set the corresponding parameters.
. Name
Name to assign to elaboration
. Cut swell factor
Expansion factor for the cut volumes. The expansion factor can be inserted
manually or chosen from a list of preset materials.
. Calculate weight
Activates the calculation of the weight of the material excavated and filled
considering the specific weight.
. Weight (t/m3)
Specific weight in tons per cubic meter. The specific weight can be inserted
manually or chosen from a list of preset materials.
. Auto adjust cut/fill
In the case of volume calculation with reference plane, it is possible to activate
the adjustment of cut and fill. Keeping the defined slopes of the plane, the
plane is moved vertically to balance cut and fill volumes.
. Calculation type/direction
The volume calculation of a surface can be interpreted as excavation (cut)
or as a filling of material. Example: To calculate the material that must be
removed that has already been removed (cut), calculate the volume of a sur-
face below the reference elevation. To calculate the filling material to cover the
excavation (fill), the amount is the same but the meaning is different. Select a
case so that the volume is displayed as cut or fill.
. Excavation to fill
. Excavation to be executed
. Fill material to remove
. Fill material to build
. Surface to elevation
. Elevation to surface

Tap 4 Accept.

Displayed is the list of surfaces available in the archive.
Select the surface reference referring to which performing the volume calculation.

At the end of the calculation, all results are reported concerning volumes as well as
cut and fill surfaces.

Tap View to access to graphic visualisation of calculated volumes.
The colour of triangles depends on the elevation difference in cut and fil:
. Red
Maximum excavation zones

. Yellow
Zones with no excavation or filling
. Green

Zones of maximum filling

Viewing calculated data
step-by-step Step

Description

Tap Details to access information of an elaboration.
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Calculated data
. Details
List of data of the elaboration.
Tap Report to obtain a report in different formats of calculated data.
. View
Graphic visualisation of the elaboration.
. Red areas
Refer to a pit zone
. Areas in green
Refer to a zone of stockpile
. For GPS: Cross-section view in 3D at the current position
See screenshot below.
A button in the toolbar activates the query mode: by clicking on graphic area it
displays the cut and fill differences.



Step

Description

| GNSS Surface stakeout - ; At the cu_rrent position, the_surface is cut
N 45°5700.2433" £1229190.4475' 71.496m O by a vertical plane perpendicular to the

current direction.

The cross-section view shows the exact

shape of the surface.

A
[rom > RO

< BETools | Measure

Deleting a calculated
volume step-by-step Step

Description

Select the corresponding line in the list of volumes.

Tap Delete.
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23

Road Stakeout

Description

23.1

Functionality

. Managing road design data in the field

. Performing all stakeout operations without using point coordinates but using original design
data
Stakeout and obtaining road design information is possible at any station.

Import

. From LandXML format
. From local road design software data format
. From CAD polyline available in the current job

Managing design data

. Import road model from external files
Design road models by defining the main elements as horizontal and vertical alignment,
cross-section templates, superelevation and widening rules

. Directly on the controller

. More than one axis can be managed at the same time

. All design data are displayed in plan view, longitudinal profile view and cross-section view.

Modes
Field Description
Cross sections The interpolated cross-section is calculated at any station.
Road edges Cross-sections are calculated, at any stations, from the intersection
with road edge polylines.
Cross-sections One or more cross-section template can be applied along the center
templates line. A cross-section template can be fully customised defining the
cross-section shape including information such as superelevations and
widenings.
Stakeout

Stakeout the road design data and side slopes at any station and with any offset.

The point to stakeout can be specified on the cross-section view. The current position is dis-
played in three different views: plan, longitudinal profile, cross-sections.

Where am I?

The command allows to have all design information about the current position along the road:

. Station

. Offset

. Horizontal alignment element
. Vertical alignment element

. Elevation difference from design elevation
. Elevation difference from current surface
Using Roading together with Volume & Surface

It is possible to stakeout road design data and use a three-dimensional design model (surface)
as reference for the elevations.

Road Manager

Access
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Road manager is the control panel of all data of the road project.



Importing road data step-

by-step

Creating road data step-
by-step

Step

Description

Tap ROADS.

Tap Road manager.

Listed are all axes and all side polylines that have been loaded.

The project data can be imported from different formats.

Step Description

Importing road project from LandXML format

1 Tap H.

2 Tap Import road data.

3. Tap LandXML Format.

4 Select the LandXML file to import.

5 All axes and side polylines are loaded and displayed in the list.
Importing road axis from DXF file

6. Tap B.

7 Tap Import road data.

8. Tap DXF type.

9 Polylines from the DXF file are imported and become road axes with the planimetric

development but without longitudinal profile or sections.
The polylines can be used for stakeout, but without reference to the elevations.

Transformation of a polyline into a road axis or side polyline

10. Tap H.

11. Tap Import road data.

12. Tap Polyline CAD.

13. Select a polyline in the graphic window.

14, The polyline is transformed to a road axes with the planimetric development but

without longitudinal profile or sections.
The axis can be used for stakeout, but without reference to the elevations.

Importing road project from local format

15. Tap B.
16. Tap Import road data.
17. Tap Local formats.
18. Select a format file. Possible formats:
. REB (Germany)
Includes REB DA21 for vertical alignments, REB DA40 for horizontal align-
ments, REB DA45, DA58, REB DA66 for cross-sections
. CLIP (Spain)
. ISTRAM/ISPOL (Spain)
. Fiksu (Finland)
. XRoad (Finland)
19. All axes and edge polylines are loaded and displayed in the list.
Step Description

Define the main elements such as horizontal and vertical alignment, cross-sections,
super elevation and widening rules.

1. Tap EBAdd.
2. Enter the road name.
3. Define the start point defining the starting station and the coordinates.

Enter the values manually.
OR
Tap Point to select an existing topographic point.

Road Stakeout
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Step

Description

4.

Enter Cross section width.
This represents the width X-PAD considers when visualising the cross-sections.

Define the horizontal alignment

5. Open Horizontal alignmentpage.
6. Tap @ Add.
7. Select the horizontal element of the design to create.
. Straight
Define the straight element entering azimuth and length, or the final
coordinate or point. If a previous element exists, use the button Keep tan-
gent to make this element tangent to the previous one.
. Curve
Define the curve element entering direction, length and radius, or entering
curve center point and end point.
. Clothoid
Define the clothoid element entering direction, radius and length, parameter
A and length.
. Clothoid-Curve-Clothoid
Define in sequence a clothoid, followed by a curve, followed by a clothoid.
Clothoids are defined entering the starting and ending radius and length, or
length and parameter A. Curve is defined entering length and radius.
According to the selected element, enter the required value to define the geometry.
Tap Accept to save the element.
10. Tap Ed Add to add the following alignment element..

Define the vertical alignment

11. Open Vertical alignment page.

12. Tap E@ Add.

13. Tap PVI to add the first PVI.

14. Define the PVI entering the station where PVI is defined and the elevation.
15. Tap Accept to save the entries.

16. Tap Ed Add to enter following elements.

. PVI
Define the PVI entering the station where PVI is defined and the elevation.
. Parabola
Define the parabola entering the length of the parabola element. Enter the
elevation and the radius of its vertex.
. Curve
Define the curve by entering the length or the radius of the curve element.
Enter the elevation and the radius of its vertex.

Define the cross sections

17. Open Cross-sections templates page.

18. Tap E@ Add.

19. Enter the station to which to start the application of the cross-section model.
Select the left and right sides of the cross section selecting it from list of existing
cross sections templates.

Refer to 23.5 X-Section Templates for more information to create cross sections
templates.

20. Define the PVI entering the station where PVI is defined and the elevation.

21. Tap Save.

22. The cross section is used until next defined station.

Define the superelevations

23. Open Superelevations page.
The tab allows to specify the superelevations (side slope) to be used in the elements
of the section model.
24, Tap & Add.
25. Enter the station to which refer the values of the superelevation
Enter the left superelevation.
Enter the right superelevation.
26. Tap Save to save the entries.




Step Description

Define the widenings

27. Open Widenings page.
The tab allows to specify the widenings to be used in the elements of the section
model.

28. Tap E§ Add.

29. Enter the station to which refer the values of the widening.

Enter the left widening.
Enter the right widening.

30. Tap Save to save the entries.

Once the models of the sections to be used and the superelevation values have been defined,
the program is able to determine the project cross-section for any chainage: By the chainage the
model section is obtained and the interpolated values of superelevation and widening are applied
to the corresponding elements of the section model.

The calculated values of superelevation and widening are applied only to elements of the model
section that are identified as items to rotate and enlarge.

Station equations Forward and backward station equations are available to adjust stations along an alignment.

Chainage or station equations are used to adjust the alignment chainage or station. The most
common reason for doing so is the insertion or removal of curves during the design process.
Inserting or removing a curve would require recalculating the chainage or station of an entire
alignment. Using chainage or station equations eliminates this need. Chainage or station equa-
tions can create either a gap or an overlap as shown in the following diagrams.

Gap chainage or station equation
Chainage or station back 10 = chainage or station ahead 15

a Old
b New

12345678910

151617181920212223

Road_062
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Editing a road axis step-
by-step
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Overlap chainage or station equation

Chainage or station back 13 = chainage or station ahead 7

a New
b Old

b

1234567 8910111213

Road 063

7 8 9101112

Editable

Not editable

. Adding additional information to the
design. For example:
. Section models to be used
. Raising in curves
. Widening in curves

Project elements of the horizontal track
Project elements of the vertical track
(profile)

Step Description

1. Select the axis to be edited.
2. Tap Modify.
The project data is organised in pages.
Road page
3. . Name

Name of the axis
. Start Station.

Chainage of beginning of the axis

. East / North

Coordinates of the starting point of the axis

Horizontal alignment page

4. Listed are the planimetric elements of the project.
The graphic window displays the planimetric track.
The selected element is brought to the front in the graphic window.

Vertical alignment page

5. Listed are the longitudinal elements of the project.
The graphic window displays the altimetry track.
The selected element is brought to the front in the graphic window.

Cross sections page

6. Listed are the the cross sections of the project.

7. Tap View to obtain a list of the coordinates for the lines and vertexes composing the

cross section.

The list of vertexes for each cross section element is displayed in a new window.

Tap B

10. Tap Play.




Step Description

11. The cross sections are displayed in sequential order.
. Station
Sets the station from which to start the sequence. When the sequence is star-
ted, the station of the axis is displayed in the preview.
Interval
Set the station interval.

- Actives the sequence.

Stops the sequence.

Cross-sections templates page

12. Additional cross-sections can be defined. Specify the section models to be used
along the track.
. Chainage
Chainage from which on the section model is applied

. Left
Section model to be used on the left side of the section
. Right

Section model to be used on the right side of the section

13. The defined section model is applied by the chainage of application until the end of
the track, or until the next interval.

Superelevation page and Widenings page

14. Specify the superelevations (side slope) and widenings to be used in the elements of
the section model.
. Chainage
Chainage to which refer the values of superelevation and widening
. Left
Left superelevation and widening
. Right
Right superelevation and widening

15. Once the models of the section to be used and the superelevation values have been
defined, the program is able to determine for any chainage the project cross-sec-
tion.

By the chainage, the model of the section is obtained. The values of superelevation
and widening are interpolated and applied to the corresponding elements of the
section model.

The calculated values for superelevation and widening are applied only to those
elements of the section model that are identified as items to rotate and enlarge.

Road edges page

16. Define, among all polylines of side, those which belong to the axis and which must
be used to obtain the cross section.
At each chainage, the program performs an intersection with the side polylines to
obtain the cross section to be used in stakeout.

Deleting a road axis step-

by-step Step Description
1. Select the axis or side polyline from the list.
2. Tap Delete.

All axis data are deleted.

23.2 Stakeout

Description Stakeout of a road axis is similar to stakeout of an element by chainage and offset.

After having selected the reference axis, specify the chainage and the stakeout distance.
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Staking out a road axis

step-by-step Step Description
1. Tap ROADS.
2. Tap Road Stakeout.
3. Select the reference axis.
4, Define the chainage and the stakeout distance.

. Chainage
Stakeout chainage
. Interval
Interval to use for the chainage increase
. Surface
When cross sections are available, specify the section line to be used for

stakeout.
5. According to the entered chainage, the corresponding cross section is interpolated
and displayed.
6. For the calculated section, specify the distance from the axis.
. Offset
Vertex of the section to stakeout. Select from the graphic view.
. Offset

Distance from the axis. Add an additional offset.
. Slope from segment
When entering an offset.
Defines the offset with the same slope of the previous or following segment
from the reference point.
. Elev.
Elevation of stakeout. Add an additional vertical offset.

Actives the dispaly preview of plane alignment elements.

Actives the dispaly preview of logitudinal profile.

Actives the dispaly preview of cross sections.

7. The procedure continues with the same functions explained in the chapter on
stakeout. Refer to 14 GPS - Stakeout and 19 TPS - Stakeout.
8. Tap [B] Store point to create a new topographic point at the calculated position in
order to perform additional operations and calculations.
9. Select the next point directly in the stakeout panel.
23.3 Side Slopes
Description Calculate and stakeout the point of intersection of the project side slope with the existing terrain.

The position is calculated on the basis of a slope of project and referring to a chainage and to a
distance (offset) on the reference axis.

Staking out a side slope

step-by-step Step Description
1. Tap ROADS.
2. Tap Sideslope stakeout.
3. The requests that are performed are exactly the same as for stakeout. Refer to

23.2 Stakeout.
A tab for the definition of the slopes is added.

Slopes
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Step Description

4. Define:

. Cut
Slope value in the cut condition. The receiver elevation is above the starting
elevation of the side slope.

. Fill
Slope value in the fill condition. The receiver elevation is below the starting
elevation of the side slope.

. Slope from segment
The slope value is calculated according to the selected segment. The side slope
is considered as an extension of the segment.
It could be useful to place the stake not exactly on the correct position but
more external with an additional offset. The offset has to maintain the slope of
the segment. If the stake has to be placed 1 m out of the correct position, the
elevation is calculated considering the current slope of the segment.

Actives the dispaly preview of plane alignment elements.

Actives the dispaly preview of logitudinal profile.

Actives the dispaly preview of cross sections.

5. Tap Next to start staking out of the calculated position.

Stakeout procedure

6. After having defined the reference element, the offset parameters and slopes, the
main stakeout window appears.

In addition to the visualisation mode

_GNSS sideslope stakeout

0’) T E 51842.583m N 190453.471m Z 765.997m O descrlbed In prev'ous paragraphs, thls
= X graphical view contains the cross section
of the side slope_ and cu_rrent position.
- . To change the visualsation mode tap the
y ‘ icons [@, [N and E.

D%
37.50%  3.468m
12 9.741m . -29.538m

Mo Alvex [ Measure

The side panel contains the information to get the point of intersection.
First value refers to the vertical distance from the position to side slope.
Second value refers to the horizontal distance from the position to side
slope.

Third value shows the current value of the slope and the direction to take,

25.625m
<&
4530% on the perpendicular to the reference element, to achieve the project slope

value.
It is possible to change the shown information: hit it or scroll.

7. Select the next point directly in the stakeout panel.
23.4 Current Position
Description Provides information about the current position in relation to the selected road project (road

design) or a a 3D surface.

Current poosition step-by-

step Step Description
1. Tap ROADS.
2. Tap Where am I?.
3. Select the road design or the 3D surface.
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23.5

Step Description

4. Select the reference axis to be used for the calculation. The reference axis can be
any line, not necessarily the centre line.

When using a total station, measure to have a position of calculation.

Basing on the position, information is displayed.
. Chainage of the current position

. Distance from the reference axis
. Element of the plane track
. Element of the altimetry track

. Absolute elevation, axis elevation, elevation difference
. Right or left side of the track

— -
STRAIGHT GRADE LINE
197.251m -0.505m

HA

7. Change the view by taping on the points at the bottom of the view.
Further information is displayed:
. Surface
Change the surface
. Reference
Annotation with the possibility to switch to multiple values

|
|Reference CENTER LINE ‘

22 Tools w®|measure

8. Three graphic views are available:
. Plane
. Profile

. Section

X-Section Templates

Description

X-section template step-
by-step

230 WU Road Stakeout

Defines the shape and the characteristics of the section to be applied along a track

Through the composition of simple linear elements, it is also possible to define models of com-
plex sections that can be subject to superelevations and widenings in curves.

= The section model must be defined only for the right side of the section. The defini-
tion can then be used for the left side.

Step Description

1. Tap ROADS.

2. Tap X-Sections Templates.

General page




Editing an X-section tem-
plate step-by-step

Deleting an X-section tem-
plate step-by-step

23.6

Step Description

3. Define the section model name and distance of the point of rotation.
. Name page
Name of the section model
. Rotation Point
Distance of the point of rotation referring to the central axis of the project.
. Double pitch roadway
The point of rotation coincides with the axis of the road. The distance of
the point of rotation is 0.
. Separated roadways with rotation of roadways at the inner edge
The distance of the point of rotation coincides with the width of the
internal edge.
. Separated roadways with rotation in correspondence of the axis of
each roadway
The distance of the point of rotation corresponds to the width of the inner
edge plus the width of the half-roadway

Vertices page

4. Define the section shape. Each vertex is defined by the horizontal and vertical dis-
tance referring to the previous vertex.
. Type
Type of input
. Offset X & Y
Horizontal and vertical distance
. Offset X & Slope
Horizontal distance and slope
. Offset X page
Horizontal vertex distance from previous vertex
. Offset Y page
Vertical vertex distance from previous vertex
. Slope page
Slope of the vertex from previous vertex
. Apply Superelevation & Widening page
Applies the superelevation and widening values on the segment. Enable this
option for parts which represent the roadway.

Step Description

1. Select an template from the list.
2. Tap Modify.

Step Description

1. Select an template from the list.
2. Tap Delete.
Report

Stake out report step-by-
step

All stakeout data related to stakeout of points or elements are recorded in the job.

This command allows reading and exporting the data to a file *.csv extension that can be
opened also with software such as Microsoft Excel.

Step Description

1. Tap ROADS.

2. Tap Stakeout report.

3. A table presents the list of all stakeout points with differences, in distances and
elevations, between the design coordinate and the stakeout coordinate.

4., Tap B Share to create an ASCII, CSV, XML, PDF or HTML document, with all

stakeout data of every point.
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24 X-PAD 365

Description

Within the software, it is possible to enter the login details of the X-PAD 365 account, always be

automatically connected to receive messages in chat and notifications and to have access to the
storage area.

Login to X-PAD 365 step-

by-step Step

Description

1.

Tap JOB.

Tap X-PAD 365.

Tap [A.

2
3.
4

Profile page
. UserID
Identification of the user registered to the service
. Password
Password assigned to the registered user by the service
. Automatic login
Activate an automatic login when accessing this panel.

Tap Login.

Tap B.

Tools page
. X-PAD 365.com
Access to X-PAD 365 web portal
. Collaborative
Survey or stakeout on the same project by different users at the same time
. Assets
Register hardware and licenses to keep the information available in one place.
. Technical resources
Access to technical and educational resources available in the field
. Backup & Restore
Make a copy of the settings and job data so that they can be restored if neces-
sary.
. Used: and Free
Information about the storage area

Notifications step-by-step

Notifications are received with immediate access to the content.

Step Description
1. Tap N
2. Notification page
. Licence related information
. Expiry date
. Low disk space
. Revision required for the hardware
. Manual notifications sent to defined users (distribution partners) with important

information related to the hardware or the software

X-CHAT step-by-step

X-CHAT is a communication channel between X-PAD 365 users and is fully integrated in X-PAD

Ultimate and in X-PAD Fusion.

IS X-CHAT replaces the X-Live solution.
Step Description
1. Tap &
2. Possible is:
. Exchange messages among single users and groups of users
. Exchange files among single users and groups of users.

Collaborative survey or
stakeout in X-PAD 365
step-by-step

232 W\ X-PAD 365

Any connection must be configured previously. Each user can invite another as described below.

Multiple users can cooperate together to complete a survey or stakeout activity.



Collaborative survey session Collaborative stakeout session

One user invites other users to cooperate on the same job file.

Stored points and drawings are shared in When a point is successfully staked out, its
real-time with all participants. status changes for all participants in real-
time.

Each participant can see what the others are doing.

Useful for big projects where multiple teams
are working simultaneusly.

20
- R
2 M”J
10
1 il?
12
1
e
I 1B
Step Description
1. Tap Collaborative in the Tools menu.
2. Select:
. Collaborative survey
. Collaborative
3. As initiator, tap New session.
As participant, tap Join session.
Assets in X-PAD 365 step- The X-PAD Ultimate license and all hardware devices connected can be registered in X-PAD
by-step 365. Having the software and the hardware registered means that all information is stored and

maintained in one place.

Notifications about the license expiry date and specific information related to the registered
hardware is sent.

Step Description

1. Tap Assets in the Tools menu.
2. Tap B3
3. Enter:

. EquipmentID

The equipment number of the hardware to register
. Serial

The serial number of the hardware to register

4. Tap Accept.

Tap on a registered item to display related information.

Technical and educational GeoMax academy has prepared many technical and educational resources related to X-PAD Ulti-
resources available in the mate. Videos and documents explain in detail how to work with the software. X-PAD 365 users
field step-by-step can access these resources not only via the web platform, but also directly in the field from

X-PAD Ultimate.

Step Description

1. Tap Technical resources in the Tools menu.
The information is organised in pages.

2. Tap » to open a resource.
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Backup and restore in X- Tablets and controllers are exposed to some risks especially when they are used in construc-
PAD 365 step-by-step tion sites. They can be irreparably damaged or stolen. In both cases, data is lost with all con-
sequences.

The backup and restore function allows:
. Make a copy of the settings in X-PAD 365
. Make a copy of the job data in X-PAD 365

. Restore the items if necessary
. Transfer data and settings from an old controller to a new one

IS5 A Wi-Fi connection is rquired.

Step Description

1. Tap Backup & Restore in the Tools menu.
The information is organised in pages.

X-PAD 365 backup page

2. . Device name
The device from which a backup must be done.

3. Tap Bl to create a new backup.

Automatic page

4, Allows to save the most updated data in X-PAD 365 and be able to restore when
needed.
The automatic backup procedure checks for files and data that are changed since
the previous backup and upload these changes to X-PAD 365.

Define:
. Device name
Name of the hardware from which the backup was done.
. Last automatic backup
Date and time of the last backup.
. Files copied

Number of files saved.
. Automatic backup status
Indicates if the backup was successful.

5. Tap Start service.
Orga|_1ising the storage The amount of cloud space available depends on the X-PAD 365 subscription. The cloud space
area in X-PAD 365 step- can be managed through this section.
by-step

Step Description

1. Tap Used: and Free: in the Tools menu.

2. Use the file manager for import and export operations.

The X-PAD 365 Professional or Enterprise account allows to manage and organise
the storage area.

Cloud Jobs
M X-PAD365 - Root
[ DXF 2020
B ASCIl
B TEST 2021
B DXF 2021
2021-3-3-Job1.dxf
521 Kbytes 04-03-21 09:39
Cloud Servers
3 x-PAD365
42 DropBox
& Google Drive
& OneDrive
+ v
CANCEL New Folder Accept
3. Notifications are sent when the remaining free space is running low.
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25 External References

Description External references are connections that are created between:

. Tthe current job and other jobs of X-PAD
. The current job and other data files in AutoCAD DXF format
. The current job and other data files in raster maps

Instead of importing data to the current job, it is possible to manage the reference to the data
and load it temporarily when needed. When opening the main job, the data can be loaded from
the linked files.

External reference is a very flexible way of managing the data required for the phases of the job.
The external references allow:

. Loading only what is needed without changing the main file
. Loading the updated version of the reference file
. Ssharing the same reference files between multiple jobs

IS The elements imported by an external reference cannot be modified.

After defining a reference to an external file, the following actions can be done:

Action Description

Download data The reference remains active but the data is
downloaded from the memory.

Load data Load the data file to the memory

Change visibility status Make the external reference data visible or
invisible

Restore link If the external reference file has been moved

to a new folder, it is possible to specify the
new location and to restore the connection.

Step Description

1. Tap JOB.
2. Tap External references.
Adding an external refer- —
ence step-by-step Step Description
1. Tap E§ New .
2. A new reference is added to an external document that is uploaded along with the
current job.
3. Define:

. [SWNAME] document or AutoCAD DXF or Raster map
Select the type of document to be added as an external reference.

Importing an AutoCAD —
DXF file or an X-PAD job Step Description
step-by-step 1

Select folder and file to load.
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Import an IFC file step-by-
step

Importing a raster image
step-by-step

Deleting an external refer-
ence step-by-step

Step Description

2. Define:
. Mode
Choose between importing all data of the selected document into a single layer
or keeping the original layer
. Layer
Only one layer to use to group the document data
. Layer color
Colour of the layer
. Use original colors
Load all data on a single layer and keep the original color of the drawing
. Import points
Add points of the document list to the jobs points
. Points prefix
Prefix to be added to the names of the points loaded from the document

= The DWG drawings with cartographic coordinates are not supported. In this case it is
required to use the AUTOCAD DXF format.

The IFC format file (Industries Foundation Classes) is the reference for the BIM methodology.
Files of this type have a data structure divided into classes. Each class contains objects. Using an
IFC file as an external reference makes all classes and objects available in the CAD window, that
are in the IFC file. In the project manager, it is possible to handle the visibility status of a class
or objects.

IS5 DWG and IFC files cannot be imported by X-PAD Ultimate in controllers equipped with
Android version lower than 5. All other features are still available for all controllers
with Android higher or equal to 4.1.

Step Description

1. Select folder and file to load.

2. Define position and scale:
. Top-left corner
Coordinates of the top-left corner in which to position the image
. Scale map 1:
Scale factor to assign to the map for correct representation
. Map width
Width of the image in real coordinates
. Map height
Elevation of the map in real coordinates

3. If the file of the image comes with the World file, the positioning parameters allow-
ing to visualise the image in the correct position and dimension are just visualised.

Step Description

1. Select document.
2. Tap Delete.
3. The external document data is downloaded and the reference to the external docu-

ment is deleted.

Loading external refer-
ence data step-by-step

Step Description

1. Select document.
2. Tap Load.
3. The external document data is loaded into the current document.

Downloading data of an
external reference step-
by-step
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Step Description

1. Select document.

2. Tap Unload.




Changing visibility status
of an external reference
step-by-step

Reconnecting an external
reference step-by-step

Step Description

3. The data is downloaded to the current document and the memory is cleaned up. The
reference to the external document remains.

In the graphic window, it is possible to manage the visualisation of the external documents.

Step Description

1. Visible external documents are marked by e@.
Invisible external documents are marked by @.

2. Click the symbol to change the visibility of an external document.

An external document can change the storage path and be present in another folder.

Step Description

1. Select document to recover the link.
2 Select the item.

3. Tap Connect.

4 Specify the new file path.
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26 Data Import

Description Import procedures allow to load points, drawings and other information from files in several
format types. Files to import can be present in device folders or on cloud servers.

Importing an AutoCAD A DXF/DWG file containing drawing information and points can be loaded in the current job.
DXF/DWG file or a job

step-by-step = DWG and IFC files cannot be imported by X-PAD Ultimate in controllers equipped with

Android version lower than 5. All other features are still available for all controllers
with Android higher or equal to 4.1.

Controllers with architecture ARM64-v8A fully support DWG import. All lastest gener-
ations of controllers support this architecture.

Step Description

Tap Job.

Tap Import data.

Tap AutoCAD DXF/DWG file import.

Select the DXF file to load.

gl h|W|IN|=

Define the import options regarding topographic points.

Imports as topographic points

6. . Drawing points
Activates the import of drawing points (POINT entity) as topographic points
. Blocks
Activates the import of blocks and block reference (INSERT entity)
. No
No import
. As topographic points
THe information from blocks is imported as simple points.
. As blocks
Blocks are imported as reference of the corresponding block
. Exploded
Block references are extracted to the original basic entities.
. Recognize name
Activates the automatic recognition of the name of the point by searching of
a text near the point. For every point to import, the software checks if a text
exists near the position of the point. Tthe text found is identified as the name
of the point. Activate this option to keep the original point names from the
drawings in DXF format.
. Objects vertices
Activates the automatic creation of topographic points on objects vertexes.
. Start name
Name to assign to the first point that is imported.

Import options

7. . Invisible layers

Allows to import layers that are invisible in the CAD file.

. Select layers to import
Allows to choose the layers for import in a separate window.

. Import 3D
Activates the import of CAD entities including information related to the eleva-
tion. If this option is not active, all entities are imported with an elevation of
zero.

. Distance unit
Set the unit for the measurements of the drawing. During the import, the
software performs the conversion in the unit of the job.

Importing from file in Import a file of points in text format as topographic points or reference points. Import paramet-
ASCII format step-by-step  ¢rs can be saved in a template which can be loaded for other import and export procedures.

Step Description

1. Tap Job.

Tap Import data.

2
3. Tap Text file (ASCII).
4 Select the text file to load.
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Step Description

5. Define the import options regarding topographic points.
6. Define the parameters:
. Data
Select if you want to load the points as topographic points or as reference
points.

. Topographic points
. Reference points
. Codes
. Schema
The currently available import scheme is suggested. Select a scheme or choose
* Customized * to create a scheme.
. Separator character
Character separating fields with content
. Heading rows
Number of rows composing the heading in the file. Heading rows are not
imported.
. Overwrite points
The existing points are deleted during the import phase.
. Layer
The layer in which the points are saved. Selecting a layer allows a logical
organisation of the points.

The list of the fields that can be imported is displayed in a table.

8. For * Customized * scheme:
Select the fields to import and change the order using the buttons.

. Select fields to import

Move the selected field up

Move the selected field down

H

9. A preview of the importing result is displayed.

10. For * Customized * scheme:
. Save scheme
To save the settings in a scheme.

. Name
Name of the scheme to create
= Import and export schemes are saved as files with *.psc extension in

the \SCHEMES folder of the software.

11. Tap |4 to start the import procedure.
Importing from files in
GSI format step-by-step Step Description
1. Tap JOB.
2. Tap Import data.
3. Tap GIS data.
4, Select the GSI file to load.
5. Specify to import data as topographic points or as reference points.

Importing from files in LandXML can include several types of data: topographic points and measurements, terrain and
L?“dXML format step-by- design surfaces, road design data. All types of data saved in a LandXMLfile and imported.
step

Step Description
1. Tap JOB.
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Step Description

2. Tap Import data.

3. Tap LandXML Format.

4. Select the LandXML file to load.
Importing from files in From ESRI shape format, points, polylines and polygons can be imported.
ESRI Shape format step-
by-step Step Description

1. Tap JOB.

2 Tap Import data.

3. Tap ESRI Shape file.

4 Select the shape file to load.

Importing from files in —
Google Earth KML/KMZ Step Description

format step-by-step 1. Tap JOB.

Tap Import data.

2
3. Tap Google Earth KML/KMZ.
4 Select the file to load.

Importing a raster map Import a file for a map in raster format. When also a Word file with visualised positioning
step-by-step parameters is available, the image is displayed with the correct positions and dimensions.

Step Description

1. Tap JOB.

2 Tap Import data.

3 Tap Raster image.

4, Select the folder and the file of the image to load.
5 Define position and scale:

. Top-left corner
Coordinates of the top-left corner of the image
. Scale map 1:
Scale with which the image is acquired
. Map width
Width of the map in real coordinates
. Map height
Elevation of the map in real coordinates

6. The image is displayed in the graphic window of the CAD.
Importing from file in From Trimble DC format, points and calibrations of the GPS site can be imported.
Trimble DC format step-
by-step Step Description

1. Tap JOB.

2 Tap Import data.

3. Tap Trimble DC.

4 Select the file to load.
Importing from file in Sur- From SurvCE RW5 format, points and calibrations of the GPS site can be imported.
vCE RW5 format step-by-
step Step Description

1. Tap JOB.

2. Tap Import data.
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Importing from file in
Sokkia SDR format step-
by-step

Step Description

3. Tap SurvCE RWS5.

4. Select the file to load.
Step Description

1. Tap JOB.

2. Tap Import data.

3. Tap Sokkia SDR Format.
4. Select the file to load.
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27 Data Export

Description Export procedures allow exporting points, drawings and other information to files in various
formats. Exported files can be used in other applications. Exported files can be shared and
opened directly.

Common settings for all formats

Step Description

1. Tap JOB.
2. Tap Export & Share.
3. Define:

. Device/Cloud
Files can be exported to the controller or saved in a cloud platform. When
saving to the controller, define the folder in which to save the file.

. Share file
The file can be sent to other users in different ways:

. E-mail
. Bluetooth
. WiFi

. Other modes available on the controller

. Open with
For some formats, the files can be opened and visualised directly with apps
available on the controller.

Exporting a file in X-PAD The format ensures better data transfer and collaboration between office and field software:
exchange format step-by-
step «  X-PAD Ultimate Survey

. X-PAD Ultimate
. X-PAD Office Fusion

Step Description

1. Tap Job.

2. Tap Export & Share.
3. Tap X-PAD Exchange.
4, The format consolidates all information stored in the field including photos and raw
data.
Exporting a file in X-PAD Export the points of the job and the drawing to X-PAD Office Fusion format.
Office Fusion format step-
by-ste
v P Step Description
1. Tap JOB.
2 Tap Export & Share.
3. Tap X-PAD Office Fusion.
4 All job files, including images associated with the points, are combined into a single
file with XPAD extension.
The file can be imported with the office software X-PAD Office Fusion.
Exporting a file in Auto- Export the points of the job and the drawing in AutoCAD DXF format, also in AutoCAD 2018.
CAD DXF format step-by-
ste
P Step Description
1. Tap JOB.
2. Tap Export & Share.
3. Tap AutoCAD DXF.
Other
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Step

Description

. Version
Version of the DXF format to create.
. Survey drawing
Activate the export of all the drawing elements that were created during the
measurement operations with Smart drawing.
. Drawing
Activates the export of the drawings in the job.
. Export 3D
Activates the export of data with elevation.

Points

5.

. Export points
Activates the export of topographic points
. Labels size (m)
Size of the text for the labels of the topographic points
. Block with attributes and symbol
Activates the export of topographic points as AutoCAD blocks with attributes
. Export sketches
Activates the export of the images associated with the points. The images are
linked to the points to be opened as a reference (hyperlink) from AutoCAD.
. Export X-Live points
Activates the export of measured points also by the other members of the
X-Live team and that have been shared in the session.
. Labels on layer of points
Activates the export of all labels on the same layer of the reference point.

Labels to export

6. . Point Name
Activates the export of the label with point names
. Point Elevation
Activates the export of the label with point elevations
. Point Code
Activates the export of the label with point codes
. Point Description
Activates the export of the label with point descriptions
Exporting a file in ASCII Export topographic points, reference points and TPS measurements in ASCII customisable
format step-by-step format. Export parameters can be saved in a template which can be loaded for other import

and export procedures.

Step Description
1. Tap JOB.
2 Tap Export & Share.
3. Tap Text file (ASCII).
4 Define the parameters:
. Data
Select the type of data to export:
. Topographic points
. Reference points
. GPS measurements
. TPS measurements
. Bathymetric session
. Scheme
The currently available export scheme is suggested. Select a scheme or choose
* Customized * to create a scheme.
. Separator character
Character separating fields with content
. Heading row
Activates the export of a heading row containing the name of the fields.
5. Define the decimals:
. Angles, Coordinates, Elevation and Distances
Export data with a number of decimal different from what is defined in the
settings and normally used by the application.
6. The list of the fields that can be exported is displayed in a table.

For * Customized * scheme:
Select the fields to export and change the order using the buttons.
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Step Description

. Select fields to export

Move the selected field up

Move the selected field down

H

A preview of the exporting result is displayed.

For * Customized * scheme:
. Save scheme

To save the settings in a scheme.
. Scheme name

Name of the scheme to create

= Import and export schemes are saved as files with *.psc extension in
the \SCHEMES folder of the software.

10. Tap |4 to start the import procedure.

Exporting a file in GSI Export topographic points, reference points and TPS measurements in GSI format.
format step-by-step

Step Description

1. Tap JOB.

2 Tap Export & Share.

3. Tap GSI format.

4 Define the parameters:
. Data

Select the type of data to export:
. Topographic points
. Reference points
. TPS measurements
. Export model
For topographic points, select an export model:
. Points for Phytagoras
. Points for CodeGrafik (rmData)
For TPS measurements, select an export model:
. TPS measurements Phytagoras
. TPS measurements LSS
. TPS measurements CodeGrafik (rmData)
. Export attributes
Activate the export of the point codes as attribute of GSI format
. Separator
Separator used for composed codes. In the code of the point, more than one
code can be saved separated by characters such as point, comma, space or
other. During export of attributes, the complete code is divided in sub-codes
based on separation characters.
. Merge attributes
Activates the export of single codes composing the complete code. A separa-
tion character is not considered.

5. Tap Export GSI to start the export.
Exporting a file in Export:
LandXML format step-by-
step . Topographic points and reference points in LandXML format

. Surfaces initially created with Volume & Surface module
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Step Description

1. Tap JOB.
2. Tap Export & Share.
3. Tap LandXML format.
Exporting a file in Google Export topographic points and reference points in KML format for Google Earth.

Earth KML/KMZ format
step-by-step

Step Description

1. Tap JOB.
2 Tap Export & Share.
3. Tap Google Earth KML.
4 Define:
. Format

Select the KML or KMZ export format. The KMZ format can also export images.
. Altitude mode
Elevations can be defined in three ways:
. Clamp to ground
Elevation is however leaned to 3D model of Google Earth
. Relative to ground
Elevations refer to a 3D model of Google Earth
. Absolute
Elevations are absolute
. Export GIS attributes
Activates the export of GIS attributes if present.
. Export images
Activates the export of the images present in the job.
. Image type
Choose the type of image to export:

. Sketch
. Original
. Tag Image
5. If Google Earth is installed on the device, the content of the file can be opened and
displayed.
Exporting file in Garmin Export topographic points and reference points in Garmin GPX format.

GPX format step-by-step

Step Description

1. Tap JOB.
2. Tap Export & Share.
3. Tap Garmin GPX format.
Exporting a file in ESRI Export topographic points and reference points in ESRI Shape format.
Shape file format step-by-
step For topographic points which have an photo attached, the points are exported including the
name of the photo name as additional attribute. The files of the photos files are included in the
final export file. The photos can then be managed within a GIS tool which can import Shape
files.
Step Description
1. Tap JOB.
2 Tap Export & Share.
3. Tap ESRI Shape file.
4 Choose whether to export coordinates in plane format (ENZ) or as latitude, longit-
ude, altitude (LLH).
Exporting a file in Leica Export topographic points and reference points in IDX/IDEX format.
IDX/IDEX format step-by-
step
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Exporting a file in GVX
format step-by-step

Exporting file in Sokkia
SDR format step-by-step

Exporting a file in SurvCE
RWS5 format step-by-step

Exporting a file in

STAR*NET format step-by-

step

Exporting measurements
step-by-step

Exporting measurements
step-by-step
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Step Description

1. Tap JOB.
2. Tap Export & Share.
3. Tap IDX/IDEX format.

Export GNSS measurement data in the new GVX (GNSS Vector Exchange) format.

This NGS (National Geodetic Survey, USA) defined format allows users to integrate RTK Vectors
into OPUS-Projects along with static data for combined network least squares adjustment.

Step Description

1. Tap JOB.
2. Tap Export & Share.
3. Tap GVX format.

Export topographic points and reference points in Sokkia SDR format.

Step Description

1. Tap JOB.
2. Tap Export & Share.
3. Tap Sokkia SDR Format.

Export topographic points and reference points in SurvCE RW5 format.

Step Description

1. Tap JOB.
2. Tap Export & Share.
3. Tap SurvCE RWS5.

Export TPS measurements in STAR*NET format.

Step Description

1. Tap JOB.
2. Tap Export & Share.
3. Tap STAR*NET Format.

There is no explicit function to export measurements acquired in the field. The information for
measurements is not uniform between GPS measurements, hidden points measurements, TPS

measures and so on.

However, every time a job is closed, the X-PAD RAW file is created automatically. The RAW file is
a text file. It contains:

. The main settings of the job

. The coordinates of the points

. The chronological list of measurements acquired with all the available information
= To use measurements and survey data with third party software, use the RAW file.

For further information about RAW file format of X-PAD, refer to corresponding guide.

Data exports are available in many different formats depending on the selected language. Also
new export formats are constantly added.




28 MEP

Description MEP stands for mechanical, electrical, engineering.

It comprises a set of commands:

. Perform plumbing

. Transfering heights

. Creating a parallel line
. Moving on a surface

. Scanning a line

A GeoMax motorised total station is required.

Option Description

Plumb point To determine, for the measured point, the
corresponding plumb point (toward the top or
toward the bottom).

Level point To get a reference height and transfer it
on every other surface. Measure a reference
height on the first wall, turn the telescope
with the laser pointer to the next wall. The
same height is indicated on the wall.

Parallel line To determine parallel lines to a reference line
on every surface. Measure the reference line
and define the distance.

Distance & offset To determine new positions and distances
related to a starting point on vertical sur-
faces. Having a starting point, set a hori-
zontal relative distance and a vertical relat-
ive distance. The laser pointer positions itself
exactly on the requested point.

1t

8 Tools
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Option Description

Line scan To perform automatic measurements by pre-
setting distance intervals of a defined plane.
The plane can be horizontal, vertical or
inclined. The scan can be complete (360°) or
partial. The direction changes of the surfaces
are determined and vertexes (corners) are
measured. The scan interval can be changed
while measuring.

HA:313.6556¢ VA:61.6657c SD:3.164m
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Line scan complete.

+ Accept

Step Description

1. Tap MEP.

Description

Ref. elevation
Transfer an elevation from one surface to another surface. The reference eleva-
tion can be measured or entered manually.
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