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1. Introduction

Cube-a is the Stonex field software for professional surveying, designed and developed for the Android platform. With
Cube-a is possible to perform a GNSS, GIS and Total Station survey. The software can be installed on any device equipped
with Android operating system, starting from Android version 8.

This guide introduces the main functions available in Cube-a software.

1.1 Installation

. Download the file with extension *.apk for installing the software and copy it into the internal memory of the
Android device.
Il.  Click on the apk file from your Android device to start the installation, then click Install.

1.2 Registration of the user license

You need to know your personal license code, it looks like AO6000000000000000. The software cannot be unlocked
without entering the correct license code.

Follow the steps below to register your license.

I.  Start the software.
. Accept the end user license agreement.
Il.  Fill out the data form correctly and click OK.

If you have any problem activating the program, please contact the local dealer.

1.3 Cube-a first boot

The first time you open the software, you are prompted to create a project. Each time the user creates a new project in
Cube-a, a folder with the same name is created in the device memory (File/StonexCube/Project) where there are all
project data, the surveys, all photos associated to the points, etc.

Each time the user creates a new project, Cube-a automatically creates a file with extension *.PD, with the same name of
the project, in the Data folder in the project folder (File/StonexCube/Project/Data); PD is the extension of the surveys
created with Cube-a.
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2. Main Interface

The main interface of the software consists of the Status Bar always visible at the top and the Menu Bar at the bottom.

The Status Bar is always visible, even switching menus, and is continuously updated in real time, based on the signal
received and the location of the instrument you are connected to.

The menu bar, at the bottom of the screen, allows you to access the six main menus of the software.

2.1 Status Bar - GNSS Module

In the GPS mode, the status bar is as follows.

Project: [SURVEY M] [survey m.pd] 1

2 LS TRoverges m

N 5054815.825 E 513151.675 Z 222.860

e-Bubble - Tilt angle: 0.0° 10

1. The name of the current Project and the PD file currently in use (see 3 Project).
2. Indicator of conformity to tolerances (see 7.2 Point type).

a. Green: tolerances respected.

b. Red: tolerances not respected.

c. Yellow: tolerances respected only in part.

3. Horizontal and vertical root mean square (see 4.1 GNSS Status).

4. Type of solution (see 4.1 GNSS Status).

5. Number of satellites used/ number of satellites visible.

6. Data transmission mode (see 4.4 Datalink Settings) and age of differential corrections (see 4.1 GNSS Status).
7. GNSS receiver battery or batteries level.

8. Switch to Total Station mode.

9. Local or geodetic coordinates of the current position (click to switch between views).

10. Pole tilt angle (available only if connected to a receiver equipped with IMU sensor and with active tilt correction).
Hold down to enable or disable the sensor.

11. Working Mode, The GNSS top bar shows the active working mode (rover, base, static). Clicking on the working
mode area open the working mode settings page.

If the connected GNSS device has been enabled using a temporary license code, Cube-a will warn the user if the
temporary license is going to expire in less than 30 days.
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Status Bar - TS Module

In the Total station mode, the status bar changes in accordance with the type of total station connected to Cube-a. There
are some common commands between the different TS models and some specifical options typical of motorized total
stations. Here below their description:

1 Project: [TIN TEST] [tin test.pd]
HA 181.06888 VA 37.39245

SD 165.7843  HD 91.8718

Current station is 78 10

The name of the current Project and the PD file currently in use (see 3 Project).
Total Station measurements:
HA -> horizontal angle.
VA -> vertical angle (by clicking on the angle you can view it as a percentage).
SD -> slope distance.
HD -> horizontal distance.
Face of the station in use. Click to rotate the total station (option available only for motorized TS)
a. F1face.
b. F2face.

Prism state (option available only for motorized TS). Click on this icon to access to the Prism Search Page (see
2.2.1 TS Control Panel) :

a Prism is not locked.
Prism is locked.
2

Prediction state. When the station loses the prism due to an obstacles, it predicts prism position by

@ rotating with the same angular velocity as the movement of the prism to re-lock it easily, after passing
Q

© N o u

9.

the obstacles (option available only for motorized TS R180) (see 2.2.1 TS Control Panel for
enabling/disabling procedure).

Select target type icon. Click to change the target type (see 2.2.1 TS Control Panel).

Click to access to TS control panel of the total station (see 2.2.1 TS Control Panel)

Total Station battery level.

Enter in the prediction configuration page (option available only for motorized TS R180) (see 2.2.1 TS Control
Panel).

Switch to GNSS mode.

10. Name of the current station (click on the name to see the coordinates of the point).
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2.2.1 TS Control Panel

The TS control panel contains three menus, Settings, Rotation and Search, depending on you are working with a motorized
total Station, or you are working with a mechanical one.

! ) TS Control Panel

HA281.00160 VA 89.97722
SD HD

Current station is 100

L Jof ®
a”™ =

Laser Pointer is Off Prism Single - Fine
Nod A
AUTO §

Auto Prism Search Auto Target Lock enabled
isOn Centering is On

m i i
@ :L
Generic Prism
EGL Off LP Off C:0.0 H:500.0

s

CL Off Advanced settings

'Q'q ~/ ®
Settings Rotation Search

Total Station Settings

Define the total station settings. They can change depending on the total station model used.

I~

\;:\I

/on o7F

™~

78

N

= Laser pointer: click to turn offe”l

=  Target type. In this section the user can choose and change the survey target.

o No Prism if you are surveying points without prism %

o Tape if you are measuring a point identified by a reflective sheet [°X']
o Prism up to 2,500 meters E

o  Remote prism between 2,500 and 5,000 meters E

=  Measuring mode. In this section the use can choose the measure mode (Note. The available measure modes
depend on the model used).

1

Single - Fine: the station will measure a single and precise measurement point  «=

P 3

[¢]

o Single - Coarse: the station will measure a single and fast measurement point

@

0

o Tracking - Fine: The station will continue to make precise measurements point, until it is stopped
D)

o Tracking - Coarse: The station will continue to make fast point measurements point, until it is stopped #

o Tracking - Coarse + Fine Shot: The station will continue to make fast measurements until a precise measurement

is made A
Stonex Cube-a 6.3 - Quick Guide 7
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o Average (3): the station will survey 3 points measurements and Cube-a will average them. =

o Average (n): the station will survey n points measurements and Cube-a will average them. Press over the icon

to enter as many measures as you want ~ «4

AuTe® %

e Auto Prism Search: This option enables =% /disables =% the automatic prism search and centering (only
available with robotic total station). In this way the user can use the robotic TS as a mechanical one.

= Auto Target: Can be enabled'ﬁ" /disabled % If the Autotarget is enabled the total station centers
automatically the prism center precisely before measuring. If Autotarget is enabled, the Lock is enabled and vice
versa.

= Lock: Can be enabled "~ 2. / disabled " 2. It makes sense to enable it if you are using a prism as a target. If
enable the user can Lock and track the prism, after searching it.

=  Electronic Guidelight: This option is useful to help the user to locate the prism in total station telescope
direction. Can be enabled [ N /disabled. ]
B

= PL (Laser Plummet): Can be enabled © 7 /disabled @

Sl
a3

= Prism Typej ﬁ : In this section the user can insert the prism of the survey. it's possible to choose between some
predefined prisms or add a custom one (clicking on CUSTOM). Click on OK to confirm your selection.

o If the user selects one of the prisms from the list, the prism constant and the vertical offset are automatically

associated to that prism type.
In the image below, it's possible to see the photos of the different prisms already stored in Cube-a prism list.

v . .

Pole Type: (@) GPs Ors
When TS pole is used: prism vertical offset is not used
Values are in mm
Only the Custom prism is editable / K
() STONEX STANDARD PRISM ( -30.00, face 1 )]
() STONEX STANDARD PRISM ( 0.00, face 2)

—
STONEX 360" STANDARD PRISM ( -7.00
O sToNEX 36 STANDARD P (7.00) 360° Prism

360° Prism

(O STONEX PR220 (0.00) ]
(O STONEX MINI PRISM (-30.00, face 1)

(O STONEX MINI PRISM ( 0.00, face 2) .
() STONEX P36 PRISM (-11.30) ] \ Mini Prism
() STONEX P110 PRISM (-11.30 )]

() CUSTOM ( edit values below ) \

Dist: ffset [+]
riamconstany 1130 360° Prism
Vertical offset 96.00
. e

Q Cancel @ ok

o If the user selects CUSTOM.
He must insert manually the prism constant (available on the prism datasheet) and the prism vertical offset.

Vertical
Offset
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In this section the user can also select the Pole Type, choosing between GPS Pole (consider the prism vertical offset)
and the TS Pole (don't consider the prism vertical offset).

o If the user selects GPS Pole, the pole height will be calculated as the sum of the pole height inserted in Cube-a
survey page (6 Survey) + prism vertical offset. In this case, the user has to select the right prism (B in the image
below) and insert the height of the pole from the ground to the prism attachment (A in the image below). Cube-
a automatically adds the prism vertical offset (B) to the pole height (A) to relate the measurements to the prism
center (C in the image below).

Pole Height (A) Prism Vertical Offset (B) Pole Height (C) - GPS Type

roTypE @ o7 Ors _
When TS pole is used: prism vertical offset is not used —l

Walues are in mm B

Only the Custom prism s ecitable

(©) STONEX STANDARD PRISM (-30.00,face 1)
(©) STONEX STANDARD PRISM ( 0.00, face 2)
. (©) STONEX 360° STANDARD PRISM (-7.00)
@f O sTonex PR220(0.00)
[l () STONEX MINI PRISM (30,00, face 1) c
ﬂ[ ;- (O STONEX MINI PRISM (0.00,face 2)
O

SRS

(®) STONEX P96 PRISM (-11.30)
©) STONEX P110 PRISM (-11.30) A
© CUSTOM { edit values below )

Distance offset

(prism constant -11.30

Vertical offset 96.00

© cance © o ,L

2m. + 0.096m.

L =R

2.096m.

o If the user selects TS Pole, Cube-a doesn’t consider prism vertical offset (B) but only prism constant. In Cube-a
survey page (6 Survey), the user has to insert the pole height as the height of the pole from the ground to prism
center (A = C).

Pole Height (A) Prism Vertical Offset (B) Pole Height (C) - TS Type

Pole Type: @) GPS Qs
When TS pol 8 use s vrea et ct s B
Values are inmm

Orly the Custom prism is ectate
(D) STONEX STANDARD PRISM (-30.00. face 1)
(D) STONEX STANDARD PRISM (0,00, face 2}
(©) STONEX 360° STANDARD PRISM (-7.00)
O sTonexPrR220(0.00)

.
Q1
3 O STONEX MINIPRISH(-20.00,fsce 1)
ol - AlC
]

(©) STONEX MINIPRISM ( 0.00, face 2)

IRNEES

@ STONEX P96 PRISM (-11.30)
O STONEXP110PRISM (11.30)
O cusToM (edit values below )

Distance offset
(prism constant

-11.30

96.00

€3 cancel & ok 7L

2.096 m. -+ Not Considered = 2.096m.

<0y &) 5 |1

The choice between GPS and TS Pole depends on user needs. GPS pole type is selected by default.

I I
| [E3

=  CL(Cross Light): Can be enabled cton /disabled ctoff |
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=  Advanced Settings {(:5} This section is available only for R180 Motorized total Station and can be used by the
user to configure the station for the survey. In this page the user can:

o Enable/Disable the Quick Lock function. If enabled the first lock is faster and the fine adjust is performed
automatically during the centering and lock-in operation. If disabled, the first lock is slower, but the fine
adjust is performed separately from the lock-in operation. We suggest disabling it only for monitoring
operation. The Quick Lock function is enabled by default in Cube-a.

o Configure the behavior of the station after losing the prism to re-lock the prism easily. Cube-a offers
different solution giving the possibility to the user to choose the best configuration according to its needs
and to the survey conditions.

1. In this section the user can enable/disable the predicted position function (red square image below).

. If enable -> when the station loses the prism due to an obstacle (tree, buildings, cars...), it
continues searching for the prism using last known prism direction. If the prism returns in telescope
field of view after passing the obstacle, the station re-locks it immediately and it's not necessary to
restart the prism search routine.

. O If disable -> the station stops on the point where it loses the prism.
If the prism returns in telescope field of view, the station re-locks it immediately and it's not
necessary to restart the prism search routine.

2. In this section the user can set a prediction time, choosing between some predefined values (5, 10, 15,
20, 25, 30 seconds) or inserting a custom value (blue square image below).

3. In this section the user can set a serie of operations to automatically re-lock the prism if prediction
fails (green square image below).

. If enable -> If the station doesn't re-lock the prism after the prediction time, it's possible to
define a series of operations to be performed sequentially and automatically to lock the prism again.

e O If disable ->If the station doesn’t re-lock the prism after the prediction time, the TS stops to
rotate and it's necessary to re-start the prism search routine.

Click on the check boxes to choose what actions you want the station performs automatically and click
on the arrows to change the order of execution.

On Prism Lost actions N\

Prediction/Continue searching for the prism using last known prism
direction

Stop prediction @
search after | 5 v ]

[seconds]

Execute the following if the prism is not found

O Rotate to the last known position of the @ @
prism

D Rotate the telescope to the horizontal @ @
position

[] start Fast Search @ @

[[] start Window Search @ @

|:| Rotate to the last acquired point @ @

(%)
(=)
£
=
b=
Q
7]
o
Q
)
=
@©
>
3
<

Options

oK
Quick Lock Q

@ Cancel
Stonex Cube-a 6.3 - Quick Guide 10
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Total station rotation

From here the user can manage a motorized station. It's possible to rotate the TS up/down/left/right; pressing the arrows
and using it like a joystick. Clicking on the arrow more than one times the user can increase the rotation speed (this option
is available only for R180 motorized TS).

Q)

From this page the user can also change the face of the instrument (from face | to face Il and vice versa). ¢

mL
From this page the user can rotate the telescope of the station in horizontal position. ﬁ“

Prism searching - R80
From here the user can manage the search for the prism with R80 total station. It's possible to start searching for the

&) @ @) @)
prism at the top"/bottom’“/left,‘/right @ or within larger and larger area’“, starting from where the telescope is
positioned.

()]

The Search Near GPS Location™ & and Search Near Point: allow the user to rotate the telescope in the direction of the
GNSS or the location of the point, respectively. They can be used during the survey, after the location of the station has
been defined and its orientation. Search near GPS location can be used if you have the Cube-a GPS module and if the
antenna has the fixed solution.

Press anywhere on the screen to stop the search. If the prism search is successful and lock settings are enabled, the prism
will remain hooked.

Prism searching - R180

From here the user can manage the search for the prism with R180 total station. It's possible to start searching for the

Q

Fast360* Search Fasl360° Search

prism using FAST360° (search in every direction with clockwise %™ and counterclockwise e rotation of the
instrument around its vertical axis) or within larger and larger area ™ %, starting from where the telescope is positioned.

Press anywhere on the screen to stop the search. If the prism search is successful and lock settings are enabled, the prism
will remain hooked.

Prism LOCK
To LOCK the prism with a robotic TS is necessary to configure the station as follow:

o  Measuring Mode -> Tracking-coarse or Tracking - Coarse + Fine Shot (for R80); Tracking Coarse/Fine or Fine
(for R180)

o Lock Enabled

o Auto Target Centering is ON

Search the prism following the indications in the paragraph above to find it and lock it.

Stonex Cube-a 6.3 - Quick Guide 11
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3. Project

In this menu there is everything related to the project management, import and export of data, the current Fieldbook and
the user points library and codes libraries.

Each project can contain more PD files, so more surveys; you can find all the projects in project manager and all the
surveys, for the current project, in file manager. Once the program is launched, you are automatically in the last project
and in the last used file; Cube-a always opens a project, whose name is always visible in the status bar at the top.

3.1 Project Manager - Create a new project

This page contains the list of the projects. At the top there is the path where you can find all projects visible below in the
project list; you can sort these projects alphabetically or by last access date.

Click New to create a new project.

Project: [SURVEY M] [survey m.pd] .
0 . _ ) New Project
FIXED
- D —
% 30/36 Xis 94% — /storage/emulated/0/StonexCube/Project/ > Project Name l 20231120 I
N 5054816.838 E 513162.101 Z222.860 050 [EEQ) Free 728 05
Sensor Disabled BB |lABC DZJ Enable GIS @
=G| (120 | 5D
=259 a | >
(‘D @ Configuration Standard ]
20230213-1
. s o 1 points 2023-02-14 08:43:02
Project Manager| Project Details File Manager @ Configurations...
20221130
@ = @H D] 28 points 2023-02-1317:16:28
o5 one point loc Operator { ]
.
R ;@ EI 27 points 2023-02-13 09:56:39
L User Points
Point Library Library Layers 20230213 Device [ ]
0 points 2023-02-13 09:35:51
E. F‘ |_—| Cc-1277 N { l
1 | T otes
H 4 points 2023-02-13 09:35:38
| rlR@_) 4 @ 20221212
Feature Codes mpﬁnagﬁs er Import Data 2 points 2023-02-13 09:17:45 Date Created 2023-11-20 15:42:22
20221209
|_—| ))‘) 1 points 2022-12-12 09:25:40
©) |:| 20221110
L4 8 points 2022-11-30 17:25:11
o 0 '
2 940 1’
1A} L s |

[+ - G o ®
New Open Delete Clone @ Eac E> plext

When you create a new project, the default project name is the project creation date, but you can change it by simply
clicking on the name bar. In Cube-a, you can no longer change the name of the project; you can assign a different name to
the export file only when you export. All other fields are optional.

Project Device Survey Configure Calibrate  Tools

The Enable GIS feature is visible only if you have the GIS module and is disabled by default; see section 3.1.2 GIS Project
for more information.

In the drop-down menu Configuration, there are the standard configuration already included in the program and all the
ones created by the user. Click on the blue key Configuration to create a new configuration.

Configuration means the symbol library and layers that can be used in the project. Example: if the user usually uses a
dozen of layers defined in the same way each time, is not convenient to recreate them for each project, is instead very
useful create a new configuration included these layers (defined just one time) and so recall that configuration for each
project in which it is to be used.

By clicking Cancel, the project is not created. Click Next to continue the project creation.

Stonex Cube-a 6.3 - Quick Guide 12
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Coordinate System
Local parameters ]

Warning: do not select the RTCM1021~1027 parameters option
unless you are sure that the CORS sends them out.

Coordinate systems
parameters type:

Select the Reference System to use in the new project

CPj: WGS84/UTM Fuso 32 nord (D

Mo = I Recently used systems
Standard ‘:;")
Name
R WGS84/UTM Fuso 32 nord E‘)
Details of the _ Country Ellpsoid gy
l Non nota WGS 84
Se|ECted SyStem Projection Proj. S.F t)
Transverse Mercator 0.9996 Proj
Geoid File &

Geoid

Info

Ground to grid s.f. (TS) | 1.00000

I want to work with real/ground distances.
D Bring me to the "One Point GPS Localization" after
creating the project

<::I Previous E> Create

In the Coordinate System section at the top, you can select RTCM 1021-1027 messages if the CORS you use sends them
out.

Select the coordinate system you want to use in the new project.

o Click File to import an external coordinate system: the compatible formats are *.SP, *.JXL.

o  Click Project to take the coordinate system from an existing project.
Click List to select the coordinate system from the list of predefined reference systems that you already find in
Cube-a; you can search the system by country or key words.

The scale factor from ground to grid allows you to adapt the measurements made with total station to the active
reference system. For example, if the projection adopted is UTM then the scale factor is 0.9996.

Note. If creating the project in total station module, Cube-a does not consider the reference system and the scale factor is
assumed equal to 1.0000. The reference system will be defined during stationing operation 10 Calibrate - TS Module

Check the following option to perform a “one-point localization” as soon as you create the project. See 9.1 One Point
Localization for more information.

Ground to grid s.f. (TS) | 1.00000

| want to work with real/ground distances.
Bring me to the "One Point GPS Localization" after
creating the project

Click Previous to back to the previous page (project name, configuration...).

Click Create to create the project.

3.1.1 Import a Cube-a Project or a *.PD file

To import a project into your program, copy the project folder, as it appears, in the folder created by Cube-a, StonexCube
- Project. The project will then be visible in the Project Manager menu in the Project menu.

To import a *.PD file within an existing project in Cube-a, copy the *.PD file in the path StonexCube - Project - (Existing
Project folder) > Data. Attention, if you do not copy the *.PD file in the Data subfolder then it will not be visible in the
program. Once copied, select it from the File Manager menu to open it in Cube-a.

Stonex Cube-a 6.3 - Quick Guide 13
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3.1.2 GIS Project

If you have the GIS module, you can enable the GIS option when you create a project, or later from the menu Project
Details. If you enable the GIS option, the Activate GIS Feature Set Repository window appears. Here you can select a group
of GIS attributes (Feature sets) from the drop-down menu to use it in the current project (select it and click OK), or to edit
it (select it and click Edit), or to clone it (in this case you can edit the clone without changing the existing one) or delete it.

b New Project 1-) Activate GIS Feature Set
Repository

Project Name l 20231204
DEMO1-TREES1
Enable GIS =
(9@ 6 | o | @& | ©
Edit Add Clone Delete

Configuration [ Standard
Operator [

TreesLocAndAttr
Device l Tree location and tree attributes

Compatible geometries

= Paoint

Notes [
Date Created 2023-12-04 12:34:51

a Cancel E> Next 8 Cancel Q OK

You can create a new group in Cube-a. Click Add and type the name you want. The new group appears in the drop-down
menu, then select it and click Edit to create the group contents and GIS attributes.

GIS Feature Set Repository name. D Activate GIS Feature Set Repository

Enter a name for the GIS Feature Set
Repository.

0 | |
| & manholes /O RILIEVO E VALUTAZIONE ALBERATURE

SCHEDA-RILIEVO-VTA
DEMO1-SIMPLE1

DEMO1-TREES1 E |

manholes |

= Point

When you create a new group, a class is displayed by default, its name is "Rename me"; select this one and click Edit to
change the name and create the list of attributes for this class.

Click Add to add a new class. Click Delete to delete the selected class. Click Cancel to undo the changes. Click OK to
confirm the changes.

Stonex Cube-a 6.3 - Quick Guide 14
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Edit GIS Feature Set Repository Edit GIS Feature Set

Repository name Name
manholes Rename Me
Repository description Description
. No Description
No Description P
Options
. Repository contents . legﬁll from last stored/collected GIS Feature Set
Rename. Me Compatible geometries
No Description
Compatible geometries © D / D CI D C D D
@ Point
~ Feature List B
Name: F1
Prompt: F1
Type: TEXT
Interpretation: GENERIC
flags @ & & 8 £ &
—
() /] [ (1]

Edit Clone Delete

® () D<) ]

Move up Move down Cancel OK

If you select a class from Repository contents and click Edit, the Edit GIS Feature Set window appears. Here you can change
the name and description of the class, select compatible geometries, and create or edit the list of attributes, the Feature
List. When you create a new class, an attribute appears by default, its name is "F1", then select this and click Edit to
change the name and customize it. Click Add to add a new attribute to the current class. Click Delete to delete an attribute

in the current class.

Edit GIS Feature Set Edit GIS Feature

Name DB field name
§, sheet () USS o
hd hd
Description Prompt
No Description
Data type
Options ¥
Autofill from last stored/collected GIS Feature Set TEXT
data.
Width Decimals

Compatible geometries
50 2o e[V

8 -0 000C00

Data interpretation

~ Feature List A GENERIC
Name: 1 Lookup list
Prompt: F1
Type: TEXT None
Interpretation: GENERIC
Flags: ® 1) & ® iE I Default value

() /] © i

Edit Clone Delete

® [0} ) ]

Move up Move down Cancel

If you select an attribute from the attributes list (Feature List) and click Edit, the Edit GIS Feature window appears. Here
you can change the name and the prompt for the attribute, data type, enter a list of possible values, and other options.
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Edit GIS Feature

STONEX

! ) Edit value lookup list

— — Text Option1
@ @ . )
[ 50 hd Value option1
Data interpretation Text option2
[ GENERIC ] Value option2
Lookup list
None
External file
(1) [[] Mandatory Text & Add
loptl’onZ
# M User editable mReplace
- . Value =/
&} ] Allow user to add custom values [ \!; option2
@9 [] Auto-increment M clear Al 5 Import E Export

e Cancel Q oK @ Cancel Q OK

3.2  Point and User Points Library

The Point Library contains all the imported and surveyed points in the current project; the User Points Library it's an archive
of points created or imported accessible from all projects, so it’s useful to store common points.

o "o
H:0.018
V:0.015 3%1.8

N 5054816.838 E 513162.101 Z222.860

Sensor Disabled
e @ 5

Project Manager  Project Details File Manager
@H Z
1
A =
L User Peaints
Point Library Library Layers
bd L&
1
© =©
Feature Codes Import Raster Import Data

Image

@)

[

3.3 Fieldbook

The Fieldbook contains all the GPS and TS readings performed during the survey. The data included in the Fieldbook are
editable. After the user changes some data, the Fieldbook is automatically recalculated by the software (Note. Free

Stations can be edited using the Free Station/Resection command in Calibrate menu by clicking on the button Existing. Do
not edit it from the Fieldbook).

Stonex Cube-a 6.3 - Quick Guide 16



STONEX

Project: [20230210 10.pd]

FIXED a0 D) Fieldbook D) Edit measure
H: 0.021
V:0.018 | $£30/34 | s 4% — Selectview:| &9 i Name
N 5068417.099 E 54981.921 Z203.665 (] 104 ()
S hd
Sensor Disabled STATIONS MEASURES
Note
ﬁﬁ ﬁ'l %E Station: 101 '
® 0] , .
HA VA SD Prism|
Project Manager Project Details File Manager HA
0.00000 100.00000 247.483 '
E @ = 254.92742 33.62362 260.496 [ v 292742 ] .
[R = A
Point Librar User Points Librar Layers
y y y 374.11691|  30.72626 254016 { 3, 33.62362 ] gon
El E = :|o 46.60701 36.96836 269.113 D
H 3
i == @
108.00000 | 100.00000 423151 { \!, 260.473 ]m
Feature Codes Fieldbook Import Raster Image
Prism C.
)
L [ L [$oozs -
Import Data Export Data Share by WiFi Prism Hgt
[ 4, 1.900 ] m
o - =
@ 2 a Y
Project [V Survey  Configure Calibrate  Tools @ Edit Q OK 8 Cancel 0 0K

3.4  Raster Image georeferencing

The Import Raster Image menu allows you to import a raster image. By clicking “Open Raster Image”, the default path is
StonexCube - Input, but you can move to other folders.

Cube-a supports raster images in the following formats:

> Portable Network Graphics (PNG) - lossless compression.
» JPG (Joint Photographic Experts Group) - non-leak-free compress.
» TIF (Tagged Image File Format)- usually compressed, usually without data loss.

When you import a raster image, you can perform the georeferencing in Cube-a, by clicking on georeferencing option as
in the following figure.

Import Raster Image

i

/storage/emulated/0/StonexCube/Input/ ]
raster.png

Raster image information

File size = 1,782,084 bytes

Select how to proceed

@ Start from scratch to georeference the image

o Continue with previously started georeferencing
of the same image

O Load existing georeferencing parameters from

World File

85 OpenRasterimage @ ok

You need 4 points couples at least to perform the georeferencing. You need to associate the coordinates to 4 points not
aligned at least in the raster image. You can take the coordinates from point library, from current GNSS position or from
survey area.
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Georeference Raster Image
(Parco lago nord - Parco lago nord.PD)

GeoRef - New Point

Insert the coordinates
of destination Point

4]
Easting: @

Northing: \ \

POINT NAME CODE/NOTE

101 Tz auto

Georeference Raster Image Residuals
(Parco lago nord - Parco lago nord.PD)

List of point couples and residuals
USE POINT NAME RESIDUALS DETAILS

N:-0.387m

101 E:0.370m e
N: 0.150m

102 E:-0.143m v
N: 0.449m

L £:-0.429m -

Origin (X,¥): 534.047m, 495.448m

Destination name: 103

Destination (EN): 514152.341m, 5046991.155m
Total residual: 0.620m

N:-0.212m
E:0.202m

Origin (X,Y): 526.109m, 634.892m

Destination name: 104

Destination (E,N): 514151.563m, 5046977.354m
Total residual: 0.293m

104

CODE/NOTE

M pelete & ok

Click OK in the Residuals page to perform the georeferencing.
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Project: [PARCO LAGO NORD] [parco lago nord.pd]

| TRover

[ ]
H:0.022 | FIXED

V:0.026 |$F 30/34
N 5047002.296 E 514151.648 Z 223.060

e-Bubble - Til

3.5 Export Data

Export Data menu is used to export the survey in a specific format, which is chosen by the user through the File type drop-
down menu. You can export data in a default format or custom format. It is necessary to enter the name of the file you
want to export, the survey (.PD file) and the format in which you want to export. Click Export to export the file to the
export path shown at the top (click to edit the path if you want).

If you enable the Share after exporting option, before clicking Export, the file will also be shared in real time through the
communication channel selected (e-mail for example).

If you want to export the PD file, select the project in the page project manger and click share, or connect the controller via
usb and copy the project folder from the device memory (File/StonexCube/Project).

4. Device - GPS Module

The Device menu contains all the functions to connect and configure the external devices that can be the GNSS receiver
and the Total Station, but also the distance meter and the utility locator,

4.1 GNSS Status

The GNSS Status page contains the GNSS positioning information. You can even access this page by clicking on
solution/satellites on the status bar.
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Project: [20231121] [20231121.pd]

Positioning Information

Latitude 000°00'06.174828"
Longitude 004°30'46.999667"

N 477634 Altitude 1014.6578
e-Bubble - Tilt angle - 0.0° Northing 190.1713
Easting 200.8426
-8 6) N Elevation 1014.6578
30 020} OB Speed 0.0 (0.00 avg)
Heading 29.76
GNSS Status Datalink Status ~ Communication Solution FIXED
HRMS 0.020m

0 VRMS 0.017m
@@ 0@ @ Satellite G10+R6+C11+Q3/36

Diff Mode AUTO

Working Mede  Datalink Settings Information Diff.Corr. Age 1.5
PDOP 2.50
HDOP 0.50
ooo
@ oo a8 VDOP 1.90
G TDOP 1.80
. WiFi Mode GDOP 2.95
RTK Reset Register Settings UTC Time 2023-12-04 13:27:50.9

Local Time 2023-12-04 14:27:50.9

)}) O = Distance from base 106093.564
& &

Details S Satellites = Satellites SNR
Map Info

The Solution can be NO FIX, SINGLE, DGNSS, FLOAT, FIXED.

NO FIX: the GNSS position is not available (you are not connected to GNSS receiver, or the receiver does not see any
satellites)

SINGLE: the GNSS is not receiving differential corrections from the base, so the accuracy is low.

DGNSS: the GNSS is receiving differential corrections from SBAS satellites, or from the base but it could not calculate a
better solution; the causes can be various, e.g., a limited number of tracked satellites or slow data connection.

FLOAT: the GNSS is receiving differential corrections from the base, but the RTK algorithm has not been solved yet and it
is always a less accurate position than a FIXED solution. It's a good solution for GIS surveys but not for measurements
with expected centimetre accuracy. We suggest you wait to obtain a FIXED solution.

FIXED: the GNSS is receiving differential corrections from the base, it is the final and best solution for corrections with
maximum possible accuracy, usually within 2 cm.

HRMS and VRMS stand for horizontal and vertical root mean square. They are in meters or feet (depending on system
settings) and can be used to have an idea of accuracy level. They are the horizontal and vertical range within which 63%
of positions can be, to be exact. Twice RMS is the distance within which 98% of positions can be found.

The differential mode is the format of differential messages (CMR, RTCM...). In Cube-a you always read AUTO because
the decoding is made by GNSS receiver.

Differential correction age is the time (in seconds) required by the rover to receive corrections (e.g, 10 sec delay means
that the base has sent a signal that the rover has received 10 seconds later). When RTK mode is running, the fix delay is
low (less than 5 sec.), so the result is better.

PDOP: Position dilution of precision. The lower PDOP value, the better satellite distribution; this makes easier the
achievement of the FIXED solution.

DOP Value |Description

1-2 Excellent

3-5 Good but it may not be enough good for some application

The data should be discarded, unless they are used just to get some estimate of the point

>6 .
location
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4.2  Communication - Connect the receiver

In the Communication page, you can establish the connection between the instrument and the controller. First, select the
device type from the dropdown menu. Select:

Stonex GNSS for all the latest generation Stonex GNSS receivers.
Generic NMEA to connect a non-Stonex GNSS receiver.

Internal GPS to use the GPS inside the controller.

The remaining types according to the receiver model.

O O O O

Project: [20231121] [20231121.pd]

! ) Communication Settings
FIXED
2 30/36 Device Type: [Stonex GNSS }
N 4776349.146 E 748160.414 Z222.860 o o
ommunication
&-Bubble-Tilt angle :0.0° Mode: [ Bluetooth }
o3 &
.@0 </\® Bluetooth Name Bluetooth Address
GNSS Status  Datalink Status 8503121100481 74:7A90:BAC5:94
5061382100056 747A:90:50:8D:82
@{é}] (/6'{5} @ $9824A2200002 E8.4F.25:45:BA44
SC20A8081009E 50:33:8B:6D:18:EC
Working Mode  Datalink Settings Information
BCO4-B 98:D3:31:F3:ED:67
@ o09 i | D 5910282120098 747ASUEAOCES
G F60271 88:6B:0F:.C5:19:96
. WiFi Mode
RTK Reset Register N
9 Settings F60210 68:0A:E2:52:EB:AD
= 9 7 18:48:CA66:2C:
®)) @ 5990312000173 8:48:CA66:2C:B3
0 -OO SC4003A2100028 E8:4F:25:4A'6A:98
hd
% @ 'Da 0| 4 ? Y SC613B2100030 74:7A:90:53.4D:62
= & O s |

@ Search Quick connect P Connect

Device Survey Configure Calibrate  Tools

Set the communication mode (Bluetooth is suggested). Click Search to look for nearby devices and select the device; click
Connect to establish the connection.

Demo mode

If you select Demo in the section Communication mode, then Cube-a simulates the connection to a receiver; this is a useful
function to use the software without having a GNSS receiver connected. The location of the "fake" GNSS can be set by
inserting the coordinates, or by picking from a point in the library or by clicking on the map; by pressing connect the
simulation starts.

4.3  Working Mode

The Working Mode page allows you to configure the receiver as rover or base for RTK survey or for static survey. You can
also launch configurations saved previously.
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[

7
B e | Pof

! )] Working Mode

_fRover

FIXED
N 4776316.579 E 748214.033 Z 222.860 %2 30/36
e-Bubble - Tilt angle : 0.0°

N 4776316.579 E 748214.033 Z 222.860

e-Bubble - Titt angle  0.0°
—1 )
=~ = —]
GNSS Status Datalink Status ~ Communication O\@ @ /1\
Communication Static Base
& @
- i e
o—
Datalink Settings Information I n'@
Saved
Rover NMEA .
configurations
ono ffe | ™ ?

RTK Reset Register WiFi Mode

Settings
fo)
&

2 e N

Project Device Survey Configure Calibrate  Tools

4.3.1 Base

There are two start up mode for base configuration.

Use Current Coordinates

The program takes the current WGS-84 coordinates from the GNSS and sets them as base coordinates.

! ) Base mode settings

Start Up Mode

O Use Current Coordinates @ Input Base Coordinates

ol 1 T § setBaseantenna
EJi set Base coordinates l ; height

Options

Base ID: [1

PDOP limit: [ 3.5

Delay Start(s): [60

)
|
|

Diff. Mode: | RTCM3 A

(0~45):

¥/
- )
ws Save to Configurations Start

You can manually set base coordinates. This way you must insert even the antenna height.

Elev. Mask angle |5 ]

Input Base Coordinates

Click Set Base coordinates to set them and the following page opens.
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! )] Base mode settings ! ) Base Coordinates Settings

Start Up Mode

Name: [Emer aname }

O Use Gurrent Coordinates @ Input Base Coordinates

@ Geographic coordinates

Bl et Base coardinates l ; ﬁ::g?‘a:se S
O Grid coordinates
Options
O ECEF coordinates
Base ID: [ 1

[EXs]

Delay Start(s): [60 Longitude: {O‘OOD

Base startup: @ Altitude: {O‘DDD

Diff. Mode: [ RTCM3 v

Elev. Mask angle
(0~45): [5 J Use current GPS position

PDOP limit; [3.5 ] Latitude: [O‘OOO

Coordinates from existing point

\v, [~
@ ok

:. Save to Configurations P start

The coordinates sent by Cube-a to the base are always geodetic, but you can insert them in different formats. If you
select “Geographic coordinates”, then the coordinates will be sent as well as you insert them, so the altitude is the
ellipsoidal height. Click on the gear icon to change angles format. If you select “Grid coordinates”, then the coordinates
you insert will be converted in geodetic coordinates by using the coordinate system set in Cube-a, and the geoid also if it's
enabled. If you select “ECEF coordinates”, then the coordinates you insert will be converted in geodetic coordinates on
WGS-84 ellipsoid (the coordinates system and the geoid set are not considered).

You can manually insert the coordinates in the format chosen or taken from existing point (e.g., when you previously
saved the base point in RTK mode or when you imported the known point in the library).

Click OK to confirm the base coordinates.

Click Set Base antenna height to set base height and the following page opens.

! ) Base mode settings ! ) Antenna Parameters

Start Up Mode Measured Height: [- 0]

O Use Gurrent Coordinates @ Input Base Coordinates _I‘\rAea?uremem [ Vertical height « }
ype:
I ; ﬁ:i‘g?:se antenna Antenna Height: | 2.140
Options
Base ID: { 1

PDOP limit: {3.5

Delay Start(s): { 60

|
|
J

Diff. Mode: { RTCM3 e ]
Elev. Mask angle 5
(0~45):

V 7=
ations P> Start

-
n+ Save to Configur:

You can enter the measured height and set how the measurement is done. The antenna height value used in the survey
will be calculated automatically by the program, depending on GNSS phase centre position, and visible in the text box
Antenna Height.
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S
h b
p
Measurement Type:

e Vertical height -> insert b

e Height to phase center -> insert h

e Slant height to altimetry line ->insert s

e Slant height to altimetry plate -> insert p

Options

In this section you can indicate the Base ID, the PDOP limit value, the base start delay, the differential data format, the
elevation mask angle (satellites in this angle starting from horizon will not be considered) and the raw data recording.

! ) Base mode settings
~

Options

Base ID: ['I

PDOP limit: [3_5

Delay Start(s): [GU

Base startup:

Elev. Mask angle 5
(0~45):

Record raw data

|

I

]

(@

Diff. Mode: { RTCM3 g ]
I

e

Datalink
Communication Internal Radio v
Mode:

T Interpal Radio i

:, Save to Configurations » Start

Datalink

Select communication mode from the dropdown menu. See 4.4 Datalink Settings for details on each communication
mode.
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Satellite Systems

Satellite systems section includes seven systems: GPS, GLONASS, BEIDOU, GALILEO, NAVIC/IRNSS, QZSS and SBAS.
Depending on your work needs, you can choose whether to use the signal from a constellation or not.

The Satellite Based Augmentation System (SBAS) is a large-scale differential improvement system (improvement system
based on the quality of satellite signal). Navigation satellites are surveyed by many widely distributed different stations
and the acquired raw data is sent to a computing center. Then from the calculation center, correction information is sent
to geostationary satellites of the covered area, and finally, geostationary satellites send corrections to users, helping to
improve positioning accuracy.

You can save the configuration by clicking on the corresponding button; this allows you to launch the same configuration
later (or in a new project) without having to reinsert all parameters.

Click Start to start the receiver to base working mode.

4.3.2 Rover

Rover mode settings page is shown in the following figure.

b Rover mode settings
Options

Elev. Mask angle (0~45): 5

Record raw data
Datalink

Communication Mode: Internal Radio

i

Internal Radio

Antenna Parameters

Measured Height: {1_800

—

Measurement Type: | Vertical height v

Antenna Height: 1.940

Satellite Systems

GPS enable

18

= Save to Configurations & Apply

Options
Elevation Mask angle: the cut off angle starting from horizon (satellites in this angle will not be considered).
Record raw data: you can enable the GNSS raw data recording if you need.

o Collection Interval: 1 Hz indicates the acquisition of one data per second, 5 HZ indicates the acquisition of five
data per second, 5 s indicates that the receiver collects data every five seconds, and so on.

o The name of the raw data file is limited to 4 characters.

Datalink

Select communication mode from the dropdown menu. See 4.4 Datalink Settings for details on each communication
mode.
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Antenna parameters

You can enter the measured height and set how the measurement is done. The antenna height value used in the survey
will be calculated automatically by the program, depending on GNSS phase center position, and visible in the text box
Antenna Height.

( |
e A
O o )
p L ‘
we
Measurement Type:

o Vertical height -> insert b

Satellite Systems

This section includes seven systems: GPS, GLONASS, BEIDOU, GALILEO, NAVIC/IRNSS, QZSS and SBAS. Depending on
your work needs, you can choose whether to receive the signal from a constellation or not.

The Satellite Based Augmentation System (SBAS) is a large-scale differential improvement system (improvement system
based on the quality of satellite signal). Navigation satellites are surveyed by many widely distributed different stations
and the acquired raw data is sent to a computing center. Then from the calculation center, correction information is sent
to geostationary satellites of the covered area, and finally, geostationary satellites send corrections to users, helping to
improve positioning accuracy.

You can save the configuration by clicking on the corresponding button; this allows you to launch the same configuration
later (or in a new project) without having to reinsert all parameters.

Click Apply to start the receiver to rover working mode.

4.4  Datalink Settings

Different data transmission modes are available, and they depend on working mode (base or rover) and on GNSS you are
connected. In the following paragraphs there is the description of all communication modes that you can select in datalink
section when you configure the base or rover.
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GNSS Status

=

Working Mode

@
®)
&

=

Project: [20231121] [20231121.pd]

0

FIXED O

N 4776316.579 E 748214.033 Z222.860

e-Bubble - Tiltangle : 0.0°

&

Datalink Status

[eXele]
ono

Register

94% —

&2

Communication

@

Information

@

WiFi Mode
Settings

2 5

Project Device

Survey Configure C:

4.4.1 Internal Radio

alibrate  Tools

! ) Datalink Settings

STONEX

Current Working Mode

Working mode: [ Rover

Datalink

Datalink type:  Ngne

- Internal Network

Internal Radio

External Radio
Phone Network
L-band

Bluetooth Radio

° Cancel 0 OK

Differential data is transmitted via GNSS internal radio. In the following figures is shown the internal network settings for

Radio Mode

base and rover.

Radio Mode

Channel: { 8:448.00000 v ]
Frequency: [448.00000 ]
Protocol: { TrimTalk 450S(T) v ]
Power: 500 N ]

Note: When Base station power is set to Low or
500mW and helow, RTK range will be reduced!

o3
< Default settings & ok

The list of available protocols depends on the connected GNSS receiver.

Radio Mode
Radio Mode
Channel: [ 8:448.00000 v ]
Frequency: [ 448.00000
Protocol: [ TrimTalk 450S(T) N ]

o
xy © Default settings @& ok

There are 8 channels, for each channel there is a preset frequency but if you choose channel 8 you can change the
frequency. Click Default Radio Settings below to change the frequency of the channels.

The frequency and protocol of Base and Rover must be the same. In Basic mode, radio power affects the signal
transmission distance. If the power is low, the energy consumption is also low, but the signal transmission distance is
reduced; if instead the power is high, the energy consumption is high, but the signal transmission distance is extended.
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4.4.2 Phone Network

Differential data is receiving through the controller network, so you must insert a SIM card with internet connection
available inside the controller connected to GNSS or connect the controller to hotspot. This communication mode is only
for rover.

: )] Send diff. from controller

Connect Mode:

(O Tcpclient (@ NTRIP

CORS Settings LX)
Name: [ Custom E]
IP: [ 127.0.0.1 ]
Port: [ 2101 l
Notify when base coordinates change: CC))

CORS Account
User: [username J
Password [-------- l

Show passwerd [_]

MountPoint:

Corrections

l mountpoint ~

GET ACCESS POINT

Receive:

o

Automatically connect to network:

Send GGA delay [sec]:

Record diff. corrections

Fake GGA coordinates

=l

Forced GGA latitude
(dd.mmss)

0.0000000000

Forced GGA longitude 0.0000000000

(dd.mmss)

Connect Mode

TCP: standard transmission control protocol, specific for network transmissions.
NTRIP: standard protocol used to transmit differential data over the CORS network.
CORS Settings

Rover CORS settings: you can search for a CORS by opening dropdown menu or add a new one by clicking on the search
button (icon with three dots) or use a custom CORS by inserting parameters in the dedicated fields.

You can enable a warning message each time you change base coordinates.
CORS Account

Set the user and password to access the CORS
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MountPoint
Click Get Access Point to download the list of mountpoints.

Select the mountpoint from dropdown menu.

Automatically connect to network: the connection starts or re-starts automatically if enabled.

Send GGA delay: interval (in seconds) to send position to NTRIP caster, to obtain the right corrections for that position.
Record diff. corrections: only for debug, to record all corrections received (and to send them to us) for test.

Fake GGA coordinates: send fake position to caster, only for test.

Forced GGA: set fake position to force it if the previous option is enabled.

Click Start to start receiving differential corrections.

4.5 Utility Locator

You can connect the controller and use Cube-a with RD1800 Pipe Locator. This feature is available with the GIS module
only. The page “Utility Locator” consists only in Bluetooth connection between the controller and the detector.

Project: [20211118] [rn via xx settembre adrigas-1 (1).pd]

- Communication Settings Debug
ve § 00y .
57 30/34 iz 94% — Device Type: [ RD8100 | v J
= 378 E-821004.963 Z179.558 S
Sensor Disabled Communication Mode:
5 N
.@0 O% 3@ Options:

Prompt user before collecting a GPS point

@ 0 Bluetooth Name Bluetooth Address
s & O e oo

Working Mode  Datalink Settings Information

GNSS Status Datalink Status ~ Communication

$7003120000270 C4:AC:59:4C:69:A4
@ g@g AR 5990312100224 74:7A:90:75:91:62
WiFi Mode $1021610020039 04:A3:16:27:43:69
RTK Reset Register Setii
ettings
$901351800001 50:F1:4A:63:32:15
®)) @ $911311920073 D4:53:83:61:4C:BF
[asp]
Distance Meter Utility Locator Switchto TS S911312240027 73:TA90ES1A.33
$901351800208 E8:EB:11:0E:5C:BC

alEl g s v,
=/ BV ? | .
Project Device Survey  Configure Calibrate  Tools Search Disconnect

The first time you try to establish the connection, the pairing is required, and the password is 1234. Then, select the
device and click Connect. See the detector user manual for more details on Bluetooth activation and locator settings.
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Pair with RD8100_1005?

1234

Usually 0000 or 1234

D PIN contains letters or symbols

You may also need to type this PIN
on the other device

D Allow access to your contacts and
call history

CANCEL 0K

Once the connection is done, when you press the measure button @ on the instrument to take measurement of the
found pipes, the following message automatically appears in Cube-a. This way, you can move the GNSS on the point
where the locator is to collect GPS position.

NB. If you disable the option “Prompt user before collecting GPS point” in Bluetooth connection page, then the following
alert does not appear and the GPS position is taken as soon as you press the measure button on the detector.

Enter GIS Attributes

o select a GIS Feature Class

18 aIows 1¢
then enter the Feature Values

Utility Locator

Utility Locator GIS Features Card

Point Name

E |

User action required Description

Utility Locator data received. [ }
Press OK when ready to collect the
GPS position. Depth Estimation

Press CANCEL to abort.
[ 3.90 ]
CANCEL oK
Locate Mode
{ACTIVE }
Locate Frequency
{ 512.00 }
Marker Type N
Cancel 0K

Remind to enable the GIS option and select Utility Locator GIS group of attributes to automatically save the detector
measures as GIS attributes when you save the GPS point. Cube-a automatically take information from detector and insert
them in the related GIS field, as in the figure above.
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b Project Details ! ) Activate GIS Feature Set Repository

Project Name test RD8100

[ UTILITY-LOCATOR -}
e

Enable GIS @ p—
(/] o (O e
Operator ] Edit Add Clone Delet:

|
|

Utility Locator Sample Feature Set

Notes

Coordinate systems
parameters type:

Local parameters

Warning: do not select the RTCM1021~1027 parameters; . Utility Locator
option unless you are sure that the CORS sends them utility Locator GIS Features Card
out. Compatible geometries
& Point

Ground to grid s.f.
a9 [1 .00000 J
Date Created 2023-12-04 16:10:33
®

o oK @ Cancel Q OK

5. Device - TS Module

The Device menu contains all the functions concerning the communication and configuration of the GNSS receiver and
the Total Station, in fact it looks different depending on the GPS or TS module.

51 Communication - Connect the Total Station

There are currently seven supported total stations: Stonex R15, Stonex R25, Stonex R20, Stonex R35, Stonex R60, Stonex
R80 and Stonex R180. The demo mode works only selecting Stonex R80.

Project: [TIN TEST] [tin test.pd]

No active station

—_\\ = —
oV =

Total Station

o Remote Control  Switch to GPS
Communication

2 5 Yy

Y Survey Configure Calibrate  Tools
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5.1.1 Total Station Communication

Clicking on “Total Station Communication”, it's possible to connect the instrument to Cube-a. Select the right Device Type
and click Search to look for nearby devices; select the BT name of your instrument and click Connect to establish the
connection.

! ) Communication Settings

Device Type: | Stonex R80 ]
Communication

Mode: [ Bluetooth ]
Bluetooth Name Bluetooth Address
R180_293847A 88:6B:0F:C5:19:E7
SC613B2100091 747A90:B8:A4:4A
DL21561 00:07:80:8A:80:D7
F60152 68:0AE2:52:EB:E0
R180_298149 88:6B:0F:C5:19:E3
DL21522 00:07:80:8A:81:4D
R180_299629 88:6B:0F:C5:19:E5
STONEXNB41 1C:4D:70:05:.0B:DC
F60142 68:0AE2:52:EB:AT
F60272 88:6B:0F:C5:19:8C

@ Search Connect

R15, R20, R25, R35, R80 works only in a remote way, using the internal BT module to establish the communication
between Cube-a on the tablet and the total station.

R180 is instead characterized by two different configurations: on-board and remote. Select on-board if you are using
Cube-a directly on the station and remote if you want to manage the instrument remotely using BT.

The remote configuration of R180 requires two Cube-a licenses (one activated on the Cube-a installed on the total station
and the second one activated on the Cube-a installed on an external tablet).

In Cube-a installed on the total station, entering in Device -> Remote Control and enabling Allow Remote Control. In this
page is also possible to change the Device name of the BT module of R180.

Allow remote control O |

Broadcasted Bluetooth device name

Device name: R180_293849 ]

Restart the application for the settings to have effect.

Make this device discoverable by other devices @

BT Long Range - Connection issues

s
=]
c
=}
(&)
@
=
o
E
[}
o

Note: do not delete the pairings unless you have connections issues.

Delete all pairings
@ o«

Enter in Cube-a installed on the tablet and click on Device->Total Station Communication. Select the Device Type (“Stonex
R180 (remote)”) and click Search to look for nearby devices; select the BT name of R180 and click Connect to establish the
connection.

Note. Cube-a TS on-board must be open also, to enable the remote connection with Cube-a on the tablet.

R60 is characterized only by on-board configuration. In Cube-a installed on the station, select as Device Type “Stonex R60
(on-board)” and click Connect to establish the connection.
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6. Survey

The Survey menu contains the survey area, the stakeout functions, and the CAD environment. In the total station mode,
there is also the gridded scan function.

Click Point Survey to access the survey area. Here you can save points, see them on the background Google maps or DXF,
draw while you are saving points and many other operations.

The survey page looks different depending on module (GPS or TS). The common functions are described in the following
paragraph; see paragraphs 6.1.1 GPS Survey, 6.1.2 GIS Survey, 6.1.3 TS Survey, for specific functions in each mode.

6.1 Point Survey
Below there is the description of the icons in the survey area common for GPS and TS mode.
Project: [SURVEY M] [survey m.pd]

22 L] )
029 | §% 30/36 ;1 94% —

N 4777136.687 E 747942.493 Z 222.860

FIXED

$230/36 |
N 5077198.409 E 771948.597 Z 222.860

Tilt ON - Tilt angle : 0.0°
. L]
O L]
@ ‘o
Point Survey Point Stakeout Line Stakeout

¢ Il

Stakeout by
design lines

View in Google
Earth CAD

e-Bubble - Tilt angle : 0.0°

Height Stakeout ~ Road Stakeout

3D View

LR

Configure Galibrate  Tools

@ Zoom in

D Zoom all

Q Zoom out
Compass (controller's compass)

<\\> Click to access the CAD environment (see 6.4 CAD)

Stonex Cube-a 6.3 - Quick Guide 33



STONEX

®—®  Calculate distances and area between points on the map. Click on the icon to enable it then it turns

| ? 1 . . . .

o—o yellow, and you can tap on the map to define the points. The distance between two segments is
shown in green in the center of the segment, the progressive distances are shown in green on the
points, and the area is in red in the center of the geometry.

Click to make visible or not the point labels. Hold down to access the display settings.

/ Click to access the layer settings.

-
Select line. Click on the icon to enable it then it turns yellow, and you can click directly on the line in
) ® the survey area to access the line staking out.

Select point. Click on the icon to enable it then it turns yellow, and you can click directly on the point
in the survey area to access the point staking out.

” Background map. Click to enable or change the map provider. Hold down to access the background
7 N map settings page.

Follow me function is enable: the center of the map is always the current position. Click to disable it
then a red cross appears on the icon.

Hide the side column.

<

® Select element to save. Click on the icon to choose the entity to draw while saving points or choose
the point capture only (see 7.1 Draw during the survey).

T Click to change the point type (see 7.2 Point type).

‘; g (F: Save the point by clicking on the code you want to assign. Hold down to quickly access the code
GIH T library.

ane

: : : Click to access the 7.3 Survey Tools.
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i)
o

Click to end the entity you are drawing.

|

Set the fake position, visible only in DEMO mode.

@ 1 Click to open the point library.

The bottom bar has the following fields:

POINT NAME CODE/NOTE

6 ADR E| 2.000

» The name of the next point. Click to change it.
> Code for next point. Click to change it.

> Antenna height

6.1.1  GPS Survey
In GPS mode, the survey area looks like the following figure.
Project: [SURVEY M] [survey m.pd]

— -
H:0.022 | FIXED 0e
V:0.029 |$£30/36| i1 (94% —

N 4777136.687 E 747942.493 Z 222.860
e-Bubble - Tilt angle : 0.0°

The only icon in addition to what has been described in the previous paragraph is the following.

&

/REC\ Record GPS point
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6.1.2  GIS Survey

In addition to 6 Survey and 6.1.1 GPS Survey, when the GIS option is enabled for the current project, the Enter GIS
Attributes window appears after saving a point or an entity. Here you can choose the class by clicking on the right or left

arrow and enter the GIS attributes. Click OK to confirm.

! ) Enter GIS Attributes

Use the arrows to select a GIS Feature Class
then enter the Feature Values

TreesLocAndAttr
Tree location and tree attributes
Tree Number
Date
2023/11/28 4
Species
-

Diameter [em]
Height [m]
@ Cancel 9 0K

6.1.3 TS Survey

In Total Station mode, the survey area looks like the following figure.

Project: [COSMO] [cosmo.pd]
HA328.89182 VA195.07985 | XX [ oa
< A H [

SD— HD — 8’ RVO%

% [
i B8, o Y
& 8 EE
Ml | m

= S O
e ag |9

=EY

The DIS and REC icons are red when the station has not yet been declared. Cube-a will not allow you to survey points as
long as the keys remain red, but pressing on one of them, you will have the following message that leads directly to the
station definition page. Click OK to declare the station (see 10.1 Station on point and 10.2 Resection/Free Station).
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To collect points using the Total
Station, first you must setup a
station.

Proceed to define a station now?

NO YES

In the survey area, in addition to the icons described in 6.1 Point Survey, in TS mode there are the following functions:

Measure. Pressing and holding the icon is possible to perform a complete measurement or only measure the angles.
/DIS\

Save points if a measure has already been made, otherwise measure, and save the point.

|:| Stop the measurement if you are in tracking mode or searching for the prism or to remove the prism lock (option
available with robotic TS).

Bl . Rotate the telescope to a point. It can be used during measurement, after you have defined the station and its
& °®  orientation.

% Rotate the telescope to the GPS location. It can be used during surveying, after you have defined the station and its
P E’ orientation, it is enabled if you have the Cube-a GPS module and if the antenna is in a fixed solution.

Click on this icon and then on Topo Point to enable/disable the TS measure Quick Mode. If enabled the point is saved
in the point library without displaying the resume page. Select the Quick Mode and click on Save to enable it.
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6.2 Point Stakeout

The point stakeout interface is shown in the following figure. Your current position is the red circle (if you stand still) or
the red arrow (if you move). The point you are staking out is highlighted with an orange circle. The pink line joins your
position and the picket point.

Project: [TIN CYLINDER] [tin cylinder.pd]
D Point Library -
< | H:0020 | FXED
Ii;? Point Name or Code V:0.021 | $% 30/36
N 5036004.732 E 512422.347 Z 1014.658

B 5505 @0\ ES 2 =S il ife , sro i

| No Name PG Northing

O | #e7 27 5036007.585m

D #26 26 5036025.720m

D #25 25 5036014.142m

D #24 24 5035986.660m7

[ #23 23 5035984.288m|
I|:| #22 22 5036005.2144

O | & 21 5036020.419m

D #20 20 5036032.975m

|:| #19 19 5036025.999m

|:| #18 18 5036014.281m

[+) /] fox Y
Edit Details Tools
g e i (]
Import Delete Delete all

In addition to the functions described in #Point Survey, there are also the following features.

@ Zoom in on your position and the point you want to stakeout.

@ Define the orientation. The indications to reach the point depend on this option.

North: rotate on yourself so that the North is in front of you.

South: rotate on yourself so that the South is in front of you.

Sun: rotate on yourself so that the Sun is in front of you.

Shadow: rotate on yourself so that the Sun is behind you.

Point: rotate on yourself so that the reference point is in front of you.

Line: rotate on yourself to have the same orientation of the defined alignment. To define

the alignment points, use the point selection tool (blue pointing hand).

o  Station (2-man): choose this option if there are two people at least in the field (only in TS
mode). One stays at the total station and gives instructions to the second one who is close
to prism.

o Station (1-man): choose this option if you are alone in the field. It must refer to the location

of the station and move by supporting the prism. This mode is to be used if you are

working with a motorized/robotic station.

O O O O O O

@ Shows the direction in which you must move, through a blue arrow, and the distance between the

Ny
current position and the picket point. Press to return to the map view.

MOVEMENT INDICATIONS

3
00850 03509 | J179.973

POINT NAME CODE/NOTE AH.
292o 7 a 2.000
]
P 5m0 9:5 [o}0
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Move back or forward.

Move left or right.

Move up or down.

Picket point.

Stakeout the previous point.

Stakeout the next point.

Access the points library to select another point to stakeout.

You can find nearest point modified to find first the "second nearest point", then if clicked again to find the "first
nearest point". This allows to skip the just staked point.

ONoUALNE

Click the icon highlighted in red to access the Survey Tools. In addition to the functions described in 7.3 Survey Tools there
are also the Stake Point Settings.

— pp—ar _
] Stake Point Settings
FIXED 3
V:0.021 | $£ 30/36 - Stake Point Configurations
N 5036004.732 E 512422.347 Z1014.658
Sensor Disabled _ Store uses original point name @
Prompt Range: | 1.000 V ]
Display .
Information: Point Name ™ ]
2D tolerance: [ 0.040 ]
Z tolerance: [ 0.060 ]
Restore default
settings o (o

Prompt Range: three concentric circles can be displayed around the point; define the maximum distance from the picket
point.
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6.3 Line Stakeout

The line stakeout interface is shown in the following figure.

-, Project: [PARCO LAGO NORD] [parco lago nord.pd]
1‘) Line Libra /§> | Rover | =
e ¥ B oyep
H:0.019
No. Name Start Chainage Leng V:0.016 | 3¥ 30/34
0 AR-1 0.000 17.9
1 PL39 0.000 10.

2 aQ
2

-

IS

3
[56

) o ) vy o123 €7.143 A 1.040
| Length (10.726) Chainage (7.249)
Options POINT NAME CODE/NGTE AH.
= = S . AT 1800
g & o o U
Import Export Cancel oK 2 <9y (o) &

The icons are the same described in the previous paragraph 6.2 Point Stakeout. The line you are staking out is highlighted
in red. The current position is shown with a red circle (if you hold still) or an arrow (if you move). The point you are staking
out is shown with an orange circle.

0

If you want to stakeout a line from a DXF file, remind that, if you import the file as external drawing then the DXF entities
are not listed in the line library so you must select them from the map in the Survey Area select line.

Click here to access the line library and select another line to stakeout.

If you want to stakeout the circles and the arc that imported from the page “External drawing”, you can select the entity

directly by activating this option A) and clicking on the entity.

6.3.1 Line Stakeout Settings

The page Stakeout settings shown below appears as soon as you select a line to stakeout.

Offset distance

Stakeout the line selected shifted by value you insert.
Setting out of intermediate points
Disabled: the indications are only for reach the line or the extensions of the line.

Enabled: the indications are for reach specific points on the line, on the extensions of the line or on the shifted line.

In the following example, setting out of intermediate points is enabled and the line has been divided in two (interval value)
parts, so the indications are for reach specific points that are the first, the middle and the end point of the line.
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Stakeout settings

i

Offset distance 0.000

N 5035959.821 E 513446.801 Z1014.658

- left, + right
¢ ont) Tilt ON- Tilt angle : 0.0°

Setting out of intermediate points @ & Q "D" Q @
‘e
Chainage: [ 0.000 ] [
Range: I 0.000~2127.164 ] %
&
@ Divide given the number of parts ' 11
= .
=5y %
O Divide given the part length | s | =
A 3
Interval: 2.000 194m

M
Be o &0

4 180975 483488 ¥ -0.000
Length (413.923) Chainage (170.136)

SL 0.000 { 2000
ot i

Click the icon in red in the following figure to stakeout specific points on the extensions of the line or on the shifted line.

N 5035959.821 E 513446.801 Z 1014.658
Tilt ON - Tilt angle : 0.0°

QHaq

&X 80

e
A
@

Gl

194m

M
ch\/@ =0

4 180.975 €83488 ¥ -0.000
Length (413.923) Chainage (170.136)

SL 0.000 | 2.000
<& (E:m 923) (zus.;:'f) =

wak

In the following example, the indications are for reach the point at chainage 0, with an offset distance of 100 meters on
the right with respect to the line.
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Project; [STAKEQUT] [stakeout.pd]
4 Add Stake o FIXED

i
Add Stake Mode: V:0.023 | %% 30/36
® Calculate coordinates by chainage and offset N 5036008.309 E 513221.888 71014.658
distance

Tilt ON - Tilt angle : 0.0°

Calculate offset and distance by coordinat "
o alculate olTset ani Istance by coordinates <::' Q ‘D‘ Q @
Input Data: ()
Chainage: [U‘OOO } % @
Offset Distance: [ \!; 10d O] » A [: %] <1_P3
£
Offset Angle: [ 90 } t@’ “:
° Q
Note: Allowed stake chainage range is (0.000 ~ ” A,
413.923);
A 160916 =P 43.331 ¥ -0.000
Length (413.923) Chainage (166.268)
POINT NAME CODE/NOTE AH.

0.000 [ 2000
_— = O 5:137923) (U'OUDSIi = E

Click the icon in red in the following figure to access the Survey Tools. In addition to the functions described in 7.3 Survey
Tools there are also the Stake Line Settings.

e e
akeout settings
FIXED 0 [ i

-
019 $£ 30/36 94% Offset distance 0.000

N 4640088.237 E 580221.847 Z148.060
Sensor Disabled

K A Setting out of intermediate points
Qraa

Chainage: {0.000

(- left, + right)

e

Range: [ 0.000~197.051

@ Divide given the number of parts

O Divide given the part length

lnlewal:

S0m

% @ [i

24197 €18.120 % -0.000
Length (197.051) Chainage (91.904)

POINT NAME CODE/NOTE

Graphical aid indicators spacing: is the space between the reference lines added to the side of the line to be Staked out.

Chainage Prompt Step: it is the step to view the progressive on the line.

Warning Range: Warns you if you are approaching the destination point when you enter within the defined distance value.
If you move away, you are warned that you are moving away from the destination point.

Display Track: "View" to see the points of the last positions (shows the scrap of the route executed).
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In the CAD environment you can use various SNAPS to draw or edit existing entities. The main CAD function are
available: move, rotate, trim, scale, align, mirror and many other features described below.

H 0.020
V:0.018

Pro;ect [TIN CYLINDER] [t|n cy]mder pd]

FIXED
ot 30/36

)

2 aQQ

CAD

(202311221 - 20231122-1.PD)

In the upper right there is the icon of a yellow question mark: hold down this icon to start a contextual help that allows
you to remember, always, the meaning of the icons in the CAD area. Read the instructions that appear to use the help

guide.

The icons in the vertical bar on the left are described below. They turn yellow when enabled.

=0

AN

If enabled, displays the information for the selected entity.

% If enabled, hides the points symbol.

:\ If enabled, turn on all snaps you choose.

+ If enabled, the cursor is automatically snapped to.

If enabled, snap the pointer to the map.
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/N

As in the survey area, enable a background map (e.g., Google).

The icons in the horizontal bar are described below.

B
om# | Choose which SNAPs to activate.

Choose the entity you want to draw (see 7.1 Draw during the survey).

I~

& — ]

Select entities in a user defined area

\ 4
L J d}

Select the entities by selecting them one by one

Select entities from entity list

Cancel the selection

Regarding the following functions, please read and follow the indications that appear in Cube-a while you are using the
function, to select the right reference points or lines.

\ 4

; %
& —2

Move points or entities

Rotate points or entities
I— |H]

- |

Scale using a reference line of another object

Scale changing the length of the baseline

7
[ 1% .
—> Scale by the percentage of the baseline
ot
©=---9 | Add new points by angle and offset

Stonex Cube-a 6.3 - Quick Guide 44



STONEX

Rotate the object to align it to another one

_IRotate and translate to align the base point

Rotate and translate to align and overlap the b.p.

[ﬂ

Offset

A\ 4

' |-

Add new points by distance and offset

Change the distance between objects

b
)

Mirror of entity

(%] / =
& E
4
.\So Trim of entity
g
/ Extension of entity
b
Add vertex
r
Remove vertex of selected entity
— | /]
* _|Move vertex of selected entity
— | [
"__| Add points
— | [X
Delete a side of polygon
— | T+
Add a side of polygon
— | [
Copy the entity
K
a Divide area
— | [s
(Q Join two polylines
il CAD Layers
— 1] ,
Delete selected entity
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7
I

]

_/g‘\g

v

ot

i

Measure the distance between two points

Measure the angle between selected vertexes

View additional CAD tools

End drawing (see 7.1 Draw during the survey).

Set point elevation

The icons in the vertical bar on the right are described below.

"
1
]
1
1

-

[Rpp——
1
1
1

+ 1
MO | X

nRE

Clear selection

If enabled, as you draw an entity, the vertices become points in the library.

Opens point library

Click to make visible or not the point labels. Hold down to access to the display settings page.

Click to access to the Layers page.
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7.1 Draw during the survey

STONEX

CAD entities can be drawn during the points capturing. Click the icon highlighted in red below to choose the entity. Blue
points are the points needed for drawing. You can stop the drawing by clicking on another entity or by clicking end the

entity button highlighted in green below.

H:0.018
V:0.015

<

1[X]

1~]
®
@®

R

Project: [TEST] [test.pd]
FIXED

FRaver

e g
iR1.8

%% 30/36

N 168290.669 E 1524494.857 Z147.860
Sensor Disabled

o
[

PARGEL/
FOLYGON

RECT
CENTER*MID

O

CIRCLE 3P

Ve

POLYLINE

© &5

|

RECT SIDE+PT

©

CIRCLE 2P

@

<

POINT

@
N

TRIANGLE

(-]

ok,
v

04% —

A

&
]

o

E‘ 2.000

Point capturing. No CAD entities will be created during the point capturing. You can even draw after

points capturing with Cad functions.

Polyline. Requires 2 points at least. While this function is active, Cube-a joins the points you are
surveying in a polyline. If edges are more than one, when you click the complete entity button, the
program asks if you want to connect the first and last vertices.

surveying in a polyline. When you click the complete entity button, the first and last vertices are
automatically connected to draw the polygon.

®
CI Polygon. Requires 3 points at least. While this function is active, Cube-a joins the points you are

TIN. Requires 3 points at least. Draw a TIN in the current layer with the points you are capturing.

?a"g‘ng End the entity. The action performed by this button depends on the type of active drawing function and
\/ how many points/vertices have been saved.
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7.2 Point type

In the survey area there is the shortcut button for the point type.

iject [TEST] [test.

Homa FIXED D :
V:0.016 | £930/36| 14 [94% -

N 5077198.409 E 771948.597 Z222.860
Tilt ON - Tilt angle : 0.0°

Q. Q

171 2

- Topo Point
. y
sl F Control Point
= H
L:@ T Quick Point

e 1. Auto Point
E Vi ®]_ corner Point

- g (e}
" i@ Stop&Go ad 2
) gle

M «{ Point by 3 incl. pos.

@ | 255 HH v
300 g 2.000

This function allows to quickly choose the point type according to the needs, so the user does not need to change the
parameters to save different types of point each time. Example: during the survey, the user wants to save boundary points
with the best possible accuracy (which means to stay a few more seconds on the point). The user should change the point
parameters to make the checks more stringent and, once saved these types of points, he should reset the starting
parameters, otherwise it would mean to stay more time on all the other points as well. Thanks to this function it is enough
to change the point type and choose the one with the parameters already inserted that meets user needs.

The following types of point have default parameters, but the user can always change them.

Topo Point: "classic" point. It is possible to set the following control parameters: minimum solution, maximum horizontal
and vertical root mean square, PDOP limit, maximum differential correction age, readings to mediate and interval (interval
between readings).

Control Point: point with stricter controls, recommended when you want to obtain the maximum reliability possible at the
cost of stationing extra time on the point. It is possible to set the following control parameters: maximum horizontal and
vertical root mean square, PDOP limit, maximum differential correction age, planimetric and altimetric limit, readings to
mediate, average GPS range, number of readings repetition and interval. Example: if the number of readings is 10, the
average GPS range is 2, the number of repetitions is 2, and the interval is 15s, then Cube-a performs 10 readings every
15s, the averages to 2 at a time and repeats the whole thing 2 times. When the saving is complete, you'll see the "report
of generated control point."

Quick Point: quick points acquisition since the controls are fewer and, by default, less binding. It is possible to set the
following control parameters: minimum solution, maximum horizontal and vertical root mean square, PDOP limit,
maximum differential correction age.

Auto Point: this function allows you to automatically save points, so you do not need to click the rec button. It is possible
to set the following control parameters: minimum solution, maximum horizontal and vertical root mean square, PDOP
limit, maximum differential correction age. It is obviously necessary to choose the criteria for auto-saving; you can record
according to step or time. If step is selected, it is related to meter or foot as per units’ settings in Cube-a and the points
are saved automatically depending on distance or height difference.

Corner Point: this function allows you to save a corner point (without resorting to geometric calculation by intersection)
even if you do not have a GNSS receiver with tilt sensor. It is possible to set the following control parameters: maximum
horizontal and vertical root mean square, PDOP limit, maximum differential correction age, readings to mediate. The
acquisition consists in moving the pole drawing arcs around the edge holding the tip on the corner point; Cube-a makes
average between these readings.
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Stop&Go: point with no controls, to allow the user to save points even without differential corrections. You can enable
the recording of raw data and set the number of epochs. This function is suitable for saving points in bad conditions to
perform the post-processing in the office.

Point by 3 inclined pos.: this function allows you to save a corner point (without resorting to geometric calculation by
intersection) even if you do not have a GNSS receiver with tilt sensor. Attention, you need a GNSS receiver with
electronic bubble. It is possible to set the following control parameters: maximum horizontal and vertical root mean
square, PDOP limit, maximum differential correction age, readings to mediate and interval (interval between readings).
The acquisition consists of making three readings with the pole tilted in three different directions; Cube-a intersects the
three spheres resulting from these three readings.

In some types of point you can enable quick mode. If you do not enable this option, after you click on rec, a window
appears, which allows you to associate a photo to the point, change the code or height of the pole (you can also do these
operations later from points library), check much information about the point and cancel the record. If you enable quick
mode, the point is saved immediately, as soon as you click rec.

7.3 Survey Tools

Click on the icon with nine squares in the survey area to access to the Survey Tools page shown below.

- FIXED Survey Tools
< | H:0.020
TR =
V:0.017  $ 30/36 FIXED [
N 987.827 E 512539. Z1014.
5035987.8 512539.308 014.658 3¢ 30/36
Sensor Disabled
K_A
QX
long | T-‘o T-‘o T-‘o
% ® e D ® = * 3
®
b ® . .
—e O] o Use last collected  Use point from Use point from
12} ® o o point list CAD
& & o9 P . . e
® m 3}
® ONC) 74 7\
7 & o9 | © e e 4
=5 (o ® ® Pause entity - Resume paused Distance
/é o o OI0] ® Collect points entity
® @ (@ /j (.\ [ 4 o7 L/(?
® O} (® H / . ta A
@ ® e 0¢ ' o >- s bH
. = Hidden Point Hidden Point- Pt by Polar (from
(f/ - Dist-Dist Two alignment Dir)
)( = Lo intersection intersection
m
e oo
il o 1o *oe = 9
v B R ceF <&
—— Point Averaging CAD Layers Entity list
¥

The main survey tools are described below.
Distance

Calculate the distance between two given points. Points setting options available:

0.000 Typing coordinates

Select point from survey area

Select from point library

Q Take current coordinates from GPS
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Hidden Point - Dist-Dist
Calculate the hidden point by two given points and the distances between the two points and the unknown point.

Within the command, at the top, there is a brief description of what you must insert to perform the calculation and what
is the result.

8. Configure

This menu contains all the functions to configure the Cube-a program, to configure some parameters of the current
project, such as the reference system, and to import external drawings.

8.1  Coordinate System

It is not necessary to modify the parameters listed below (Ellipsoid, Projection, ...), except for specific needs that require
the customization of these parameters, since the program defaults to the main reference systems in use worldwide. Click
Existing Use/Change and then on Default Systems to access this list; you can search for the reference system by filtering
by country or by word. By clicking on Details, you can read the parameters of the selected reference system. To choose
and set up a reference system from the list of default systems, select it and click OK.

Project: [TEST] [test.pd]

Coordinate system parameters

@ Use existing/Change

N 5075801.450 E 773873.909 Z 42.887
e-Bubble - Tilt angle : 0.0°

Coordinate System:

* Biquadratic Height Adjustment
external Drawings  Administration Symbol Library

* Vertical Adjustment Plane

z z
f/T\I d ; O [WGSBAI/UTM Fuso 32 }
R &
Coordinate User Coordinate . ; .

System Systems Record Settings */ Ellipsoid >
. * Projection >

L Z Y
@ @} * ITRF conversion >
Display Settings ~ System Settings Susr;ﬁ)i'n»;rsea * 7 parameters 5
g OA * Local roto-translation >
DXF I.EI *@ 5
?
>

Geoid File V

QR code E File ﬁ Proj.

" -
@ Details Save Q OK
Survey JENUIEN Calibrate  Tools —

By clicking on "File” you can import a reference system saved on the device (*files are supported. SP and *. EP); by clicking
instead on "QR code" you can scan the QR code and acquire the parameters of the coordinate system in this way.

The following are the parameters of your reference system listed on the Reference System Parameters page.

Ellipsoid: This command opens a page where you can choose the name of the ellipsoid that supports parameters that have
already been defined or choose a customizable ellipsoid. In the latter case, you must choose Custom at the bottom of the
"Ellipsoid Name" drop-down menu; you can then set semi-major axis and flattening ratio 1/f.

Projection: This command opens a page where you can choose the projection. Using gauss krliger projection, for example,
you need to set the central meridian; this is automatically entered by the program if you are already connected to the
GNSS receiver, using the position transmitted by it, otherwise it can be entered manually or, after connecting the GNSS
receiver, the central meridian can be inserted by the program by clicking on the drop icon (icon to the right of the Central
Meridian drop menu).

ITRF Conversion: This command opens a page where you can enable conversion between International Terrestrial
Reference Frames (ITRF) with different reference eras. To enable ITRF conversion, you must choose the type of
conversion, enter the reference era, and enable or disable speed entry; If you enable speed, you must insert the speed
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components along the axes. X, Y, Z. Attention, this conversion is applied to all points in the current project, and not just
from the moment you enable it.

The 7 parameters, Local Rototranslation, Biquadratic Height Adjustment, Vertical Adjustment Plane, Local Offsets
commands contain translation, rotation, and scale factor values when expected from your localization.

Geoid files: This command opens a page where you can enable the use of the geoid. By clicking Open on the "Geoid Files"
page leads to the list of preloaded geoids in the program. To add a geoid that is not in this list, copy the file to stonexcube
-> Geoid; Cube-a supports all major standard geoid formats (*. GSF, *. GGF, *. UGF, *. BIN, ...).

Click OK to apply the chosen reference system. Click "Save" and choose "Local Disk" to save the system data to a file
whose name and location you have defined. You can also encrypt the file by setting an Expiration Date, General Password
(data cannot be displayed before expiration date), and Advanced Password (data can be displayed before expiration date).
Click "Save" and choose "QR Code" to share the parameters of the current coordinate system via QR Code.

8.2 User Coordinate Systems

In the sub-menu User Coordinate Systems there are all the systems created by the users or chosen from the predefined and
recently used ones.

!) User/Recent Ref. Systems
Country: [ All ]

Search: [ ]

Description

Name

ETRF2000-ED50/UTM Fuso 33 (grigliati)

Country

ITALIA
~ Eilipsoid

International

Projection Scale factor

Italy/ETRF2000-UTM-ED50 Fuso 0.99960000

33

Name

WGS84/UTM Fuso 32

Country

ITALIA

Ellipsoid

WGS 84

Projection Scale factor
Transverse Mercator v

ol File K8 Proj.

. Details e Delete a Rename

8.3  External Drawings - Import DXF and SHP

This command allows you to import DXF or Shapefile files into your program in the form of layers. As a result, points will
not be imported into the library, only in graphics. However, you can select points and entities from the graphics and use
them for tracking. Click "Add" to select the file you want to import. The "Edit" command allows you to change/read the
name of the imported external drawing, read the location of the file in the data store, enable/disable visibility,
enable/disable the selection of items in the layer, such as lines and points ("Find" command), and set the unit of measure
and scale factor.

Warning: If the file is imported from the "Of curr. project" page, it will only be visible for the current project, while if it is
imported to the "Global/Shared" page, it will be visible for all projects until you delete it or make it invisible.
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9. Calibrate - GPS Module

The Calibrate menu, in the GPS mode, contains functions useful for calibrating the survey or the instrument.

9.1 One Point Localization

The function one point localization is useful when you want to work with the real distances between points, not affected
by the deformation of the projection of the GPS reference system. This function is necessary when you want to compare
the GPS survey with a total station survey.

One Point Localization

Use geographic coordinates (otherwise, grid
coordinates)

Origins of the Reference Systems

Enter the coordinates of two origin points (global and
local), including the height.

Tip: the global point should be placed in the center of
the survey area.

Origin Paint - Global System Q | @

i

Latitude:
Longitude:
Ellipsoidal height:

Origin Point - Local System @
Northing:

@ Cancel Q Activate

The function consists in assigning to a point, preferably central to the survey, the local coordinates that will represent the
origin of the new local system.

In the global system section, you can manually enter the coordinates of the origin point or detect them in real time from
the GNSS receiver or select them from the point library. In the local system section, you can manually enter the
coordinates of the origin point or select them from the point library.

The orientation point is not mandatory; if you ignore this section then the local system will be oriented towards
geographic north.

Click Activate at the bottom to create the new local system.

9.2  Site Calibration

You can perform a roto-translation with scale factor change; we suggest using at least 3 points not aligned.
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) Site Calibration ) Site Calibration

[ Hide not used points Known coordinates @ @
Name Northing Easting Ele|
20 0.000 0.000 .00 Name: [ Enter a name ]
21 152.890 100.000 100.¢ Northing: l0.000 J
13 200.000 124.300 200.¢ _
Easting: 0.000
Elevation: [0.000 ]

WGSB84 geodetic coordinates g \ @

Latitude: l 0.000 ]
Localization calculated. Press Apply to activate it. Longitude: [ 0.000 ]
) ) e Y Altitude: l 0.000 }
d: o Diete Optir')ns Option V
L] d & ® @ cancel @ ok

Calculate Import Export Apply

Click Add to add a new point: associate the known (local) coordinates to the geodetic coordinates of the point, by
inserting them in their respective sections.

Click Calculate and a report will appear with the calculation parameters.

Click Return to back to the previous page; you can see the list of the points that will be used for calculation. Scroll
horizontally to check the accuracy and delete the points with low accuracy if you can.

Click Apply to confirm and create the new local system or click the arrow up on the left to exit.

10.Calibrate - TS Module

The Calibrate menu, in the TS mode, contains the functions to set the station (Station on a point and Free station) and the
tilt compensator page (only available for R180).

10.1 Station on point

Project: [NEW SCAN AREA] [new scan area.pd]
HA 75.00000 VA 91.86000
SD— HD —

D Station on point

HA 154.50000 VA 83.11500
SD - HD

Current station is 100

20

Station on point|

Setting up a station on a known point. Orientation
direction can be measured, set to a specific azimuth
angle or ignored (if setting up the first station of the
survey).

Resection/Free
Station

Station point

QB
Instrument height :
Elevation :

Elevation

ﬂ = @ QQ ' @ Given above V
&
Project  Device  Survey Configure [UNES @ cancel B> Next
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Station point coordinates can be entered manually by filling in the Est Nord and Elevation boxes, or by using the following
keys:

. @ to measure with GNSS antenna (if available). By clicking on it, Cube-a collects GPS coordinates directly

using topographic point mode.

. @ to select from the map including CAD entities

. @ to select from the points list

If you want to change the name of the point, change the box to the left of these icons.
Enter the Instrument Height (Total Station Height).

! ) Station on point

HA 226.50000 VA 84.76500
SD— HD —

Northing

Elevation
O Given above

@ From observation of a ref. point

Reference point Q @ @

Ref. point elevation

Observe elevation ref. point
@ Cancel I? Next

The elevation can also be inserted as a measure to a reference point. Define the reference point in the same way as it was
done for the station point and insert the height of the target, then measure it and click Next.

On the next page, define which orientation mode you want to use:

o To a known point: to orient the station to a point whose coordinates are known. Enter the coordinates of a
point or measure or select it from the project (in the same way as defining the station point) and enter the
height of the target.

o By azimut: allows the input of an orientation azimuth. Enter the reference angle with respect to North of the
local system (not to be confused with the horizontal angle/azimuth read by the instrument).

o No orientation: does not consider the orientation. By default, Cube-a uses the horizontal angle of the station,
without zeroing it or setting it to a certain value.
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) Station on point

HA 24048023 VA 24.74826

! )] Station on point

HA 240.48023 VA 24.74826

D Station on point

HA 240.48023 VA 24.74826

SD— HD— 8D HD — SD— HD —
Current station is hi Current station is hi Current station is hi
Orientation: choose if the direction has to be measured Orientation: choose if the direction has to be measured Orientation: choose if the direction has to be measured
or manually set to a specific azimuth angle. or manually set tc a specific azimuth angle. or manually set to a specific azimuth angle.
Orientation mode QOrientation mode Orientation mode
(® To known point () To known point O To known point
() By azimuth @ By azimuth O By azimuth
O None O None @ None
Orientation point Orientation azimuth

[ Q&P

[] Adjust the ground to grid scale factor

Target height V

<:I Previous E Measure <ZI Previous E Measure <:I Previous 9 Activate

If you have selected No Orientation, you can click directly on Activate and you will complete the Station on Point
procedure. Otherwise, in the other two cases, you must click Measure and collect the measurement of the orientation
point, like visible in the image below.

sl

. . B

Station Orientate 75

Aim the orientation point and proceed with the
measure:

Perform a FULL measure if you wish to verify the validity

of the measured distance.

4

| 240.48023]
va: 24.74826)
sD :[ ____]
HD :[ ____]

D Enter values manually

1. HA ZERO SET: set the horizontal angle to O (the vertical angle will be automatically forced to 100 gon).

2. HA SET: Set the horizontal angle to a manually inserted value.

3. MEASURE HA: measure angles from the instrument

4, MEASURE FULL: measure the angles and distance from the instrument (option available only in orientation

towards known point).
Click OK, after measuring.

After the procedure, Cube-a asks for confirmation before activating the station on the defined point. Click Yes to proceed.
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Proceed enabling the station on
point '60'?

10.2 Resection/Free Station

Cube-a can calculate the position of a station located on an unknown point using the coordinates of some known points.

Please note that the orientation/reference points should cover and be all around the stationing site. The location of the
reference points limits the area where subsequent measurements should be carried out, using the stationing. Point
capture and/or stake out should never be performed outside this area. If measurements occur towards points outside the
area, orientation errors will be extrapolated (maximized) rather than interpolated (reduced).

Project: [NEW SCAN AREA] [new scan area.pd]
HA 7500000 VA 91.86000
SD— HD —

Current station is 100

:) Resection/Free Station
HA 240.48023 VA 24.74826
SD-- HD -~

— Current station is 60
@ @
ﬁ@ Eﬁ Setting up a station on a unknown point.

Enter the station point name and the instrument height.

Resection/Free

Station on point Station

Station point name

Instrument height

Options

Adjust the ground to grid scale factor

EXISTING IMPORT... EXPORT..

VS + 1‘ |
Cancel Next
Survey  Configure JEEIIVEIEE  Tools 8 I:>

Enter Station Point Name and instrument Height.

Choose to check with scale factor or not. Enabling Cube-a performs a check and applies an automatic factor over point
distances so that the distances (at points) measured by the station are congruent. This option has to be enabled when
using GNSS points for the free station calculation.

The Import and Export commands work with *.cr files, which store all stationing calculation, with the chosen points, station
name, and each option entered performing this function.

Click Next to enter and measure the points for the least squares calculation. Cube-a requires you to satisfy one of the
following cases:
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o 3 or more angular readings.
o 2 or more complete readings (angles + distance).
o 2 or more mixed readings (angle + distance/ angles only).

Click Add to insert the first point.

! ) Resection/Free Station :) Add reference point
HA 24043023 VA 24.74326 @) E B Adding a reference point for the calculation of station
= coordinates.
SD - HD — IEI Ej@ 27%)

Current station is 299 Reference point
Reference points: add and measure at least 2 reference { ] @ @ @
points to compute the station coordinates.

MEASURED REFERENCE POINTS Target height :

Reference point coordinates

e L | 0 |
I e e

RESULTS
ADD AT LEAST 2 OBSERVED REF. POINTS

Measure Cancel OK

<:I Previous © E]r:;iewon @ ok > o o

The coordinates of the point can be entered manually, either by filling in the East, Nord and Elevation box or by using the
following keys:

. Q to measure with GNSS antenna (if available). By clicking on it, Cube-a collects GPS coordinates directly
using topographic point mode.

. IE to select from the map, including CAD entities.

. @ to select from the points list.

To change the name of the point, change the box to the left of the icons.

Insert the Prism Height (pole height) and click Measure.
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! ) Free Station - Measure

Aim the reference point and proceed with the measure.

wa 240.48023)
VA : 24,74826)

[
D :[ ____J
[

HD :

MEASURE HA MEASURE FULL

|:| Enter values manually

Aim the point and proceed with the measurement, which can be:

e Angle measure: only angular measurement.
e  Complete Measure: angles and distance measurement.

Proceed by pressing OK. Continue with the addition of the next point(s), proceeding in the same way. Then, you will be
able to view the result of the free station calculation.

Resection/Free Station

HA 240.48023 VA 24.74826 I@E
$D1096.4703 HD415.5919 3 [l oo,

Resection/Free Station

HA60.50000 VA93.45500 [ X
SD-- HD -~ & oo

Current station is 299 Current station is 2200

Reference points: add and measure at least 2 reference
points to compute the station coordinates.

Reference points: add and measure at least 2 reference
points to compute the station coordinates.

MEASURED REFERENCE POINTS MEASURED REFERENCE POINTS

296 TR @ 102 dH:0.009

@ @Poie: 0.00 PYOfs: 0.050 PC: 0.000 {Stonex  dy/ : —— Pole; 0.00 PVOfs: 0.000 PC: 0.000 () AV :0.028
PR220 Prism)

@ 101 dH:0.022

Pole: 0.00 PVOfs: 0.000 PC: 0.000 () 9V :0.032

@ 104 dH:0.018
Pole; 0.00 PVOfs: 0.000 PC: 0.000 () AV :0.060

el

RESULTS
E100.732m N 199.524m Z 10.038m

e [ [ o [ v |

RESULTS
ADD AT LEAST 2 OBSERVED REF. POINTS

StdDev E 0.000m N 0.000m Z 0.016m

Circle to azimut correction -106.172gon
(+#/-0.106903gon / +/-346.3667" )

<] Previous © ::;'ew on Q oK

<:| Previous @ Previewon Q 0K
map

In the image above on the right, there are the results of free station calculation (blue box):

o Calculated station coordinates E, N, Z.

o Standard deviations of E, N, Z, which define the estimation of the possible error on coordinates. They can be
negative or positive values.

o  Scale factor shows the calculated value (if enabled in the previous page).

o Azimuth correction is the horizontal angle correction that the free station program calculates relative to the
horizontal circle of the total station.
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Beside each point used for the free station calculation, it's possible to see the planimetric and vertical residuals on single
measurements (Measured - Known). These are absolute values - values declared in meters:

o dHis the difference between calculated and known point in 2D.
o dVis the difference in altitude between calculated and known point.
The user can press on @ and @to turn off Horizontal and/or Vertical reading and check if the quality of the result
increases. The same command is carried out by H and V in the blue icons.
You can click Edit to modify a point and re-measure it. Or you can press on Delete to remove a point.
Click on Move up/Move down to change the order of the points in free station calculation.

Click on Report to export a technical report about free station calculation, the report is saved in .txt format.

Click on Preview on Map to display a preview of the free station calculation on the survey area, like in the image below.

Schema Staz. Libera (0]74

(test communication - test communicatien.PD)

Before confirming with OK, you can press Previous to return to the screen where you can export the free station
calculation.

The free station file is exported with a *.cr extension.

! )] Export File

{5 Path: Internal Storage/StonexCube/Export/
ﬁ Go to internal storage root directory

Q Go to appl. root directory

<A Return

lj Shapefile

@ free station .CR

File Name [

File type [ Files (*.CR) N ]
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10.3 Tilt Compensator
Click on Tilt Compensator to enter in the tilt/electronical bubble page (function available only for R180 Robotic TS).

V direction

0.00460gon

H direction

0.00093gon

‘@) .
j O orr ® xv

Laser Plummet
@®orr Oon

Options
Show Compensator when
tilt is Over Range

—
e
2
©
(2]
=
@
a
=
5]
(&]
=
=

In this page, the user can visualize the instrument electronical bubble, activate/deactivate the Tilt Compensator and
activate/deactivate the laser plummet. When the total station is not levelled and the option Tilt Compensator is XY, a
message “Tilt Over” will appear in Cube-a upper bar as in the image below. Level the instrument the restore the angles
reading visualization.

Project: [20231204] [20231204.pd]

HATilt VA Tilt Project
R T ©

Current station is 200
IEl pevice

e © 2 so

Resection/Free

Station Tilt Compensator

Station on point

Main Menu

S Conf
# onngure

?4+ Calibrate
T I Tools

11.Tools

The Tools menu contains many useful functions such as volume and COGO calculations and information about the version
and personal license of the Cube-a software.

11.1  TIN List

This page contains the list of the TIN (Triangulated Irregular Network). This feature is available with the module 3D only.
Each TIN model in TIN model list corresponds to a TIN entity, that you can see in the survey area and in the entities list; if
you delete the TIN entity then delete the TIN model also.
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TIN model list
Name Code
] TNt
Vertex count Triangle count
= 149 280
Entity List TIN List Volumes
/ /
4 '\ %
Coordinate Angle Converter Perimeter and
Converter area
A @
COGO Version and
Calculations Calculator Update
o= e
E’) ~/
WMS Servers  RescaRfolders
3 : S o6 o ¢
Project  Device Add Edit DEYEE Close

In the TIN model list page, you can select an existing TIN to edit its properties or to delete it.

Click Add to add a new TIN model; the Edit Entity page appears.

) Edit Entity ) Edit Entity

Name: [ TIN1 ] @ Edges + Shadowed ﬁlA
[ } O Perimeter + Vertices
Code: @
[ } Layers to triangulate
rever [D ] Points
Color: [ J
[PDINTS @J
Line type: [ BY LAYER ] -
0 Perimeter
Opacity level
0% 100% { PERIMETER @ ]
—_—
Breaklines
Display options [BREAKL'NES @]
O Fdges Holes
O Edges + Fill HOLES @
¥ [ )

The TIN is dynamic so you can see, in the survey area, the changes in real time.

In the Layers to triangulate section, you can associate a layer to a TIN element (points, perimeter, breaklines, holes); this
association is not mandatory, but if you enable them then the triangulation is automatic. If you did not enable them, the
TIN will be drawing only when you select TIN entity in the Survey area. See the following examples.

Example 1: layers to triangulate enabled.

Example 2: layers to triangulate disabled.
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raarme TN . The TIN1 will be drawing in the layer tinl,
- | & Ereen.

Laper - o All points in the layer POINTS1 will be

Gl ] automatically triangulated with TIN1 during

Lize e [ v avin | the SUMeY.

Opacity vl

el - o All closed entities in the layer PERIMETER1

[—— - will be automatically used as perimeter for

Livern 10 langulte [~ ] TIN1 during the survey.

Eo::ﬂ 7) o All lines in the layer BL1 will be automatically

B e used as hreaklines, for TIN1 during the survey.

° — ?) o All closed entities in the layer HOLES1 will be
u - 7 automatically used as exclusions for TIN1

- . during the survey.

Below the layers settings and the TIN entity.

bieakies - - < M- 0,021 s -:%Elr . j g
G e tted S " V0022 M0 il T perimeter
O 9 & . SOLD — —— /'
. heder . B a :'I: a 8 .E/ pDintS
Cums  Wobls  docked Dol .,:-.H p— . . e g
0O 9 &£ - S 4 :'T ..fﬁ a:f ’f »-":"_..I.H‘_,,/”'
....,.Mr..ﬂ [Par] s [ iy |.D L@; .F"- s .,-.H 1' T -T :/( hﬂIE
1 LTy iﬂh 1 e L
o Q lﬁ'. e & \T ".&w\'_!_.,:._.g-t-—
r—k] * L L L= ]
T ™ 1 | | . =
. WH_L I _IH y; I F.ﬁi‘ﬁ * A .'I.-i & r
wal Wik ikl b ;": greinn D. - ] ] J .-l:lg & A\, &4 '5;' “"'-.____\_.‘ EEEE E I:Iﬁ
0 {:II ﬂD ﬁ_ l!:l-l',\""- - .i“ -’
Y

¥ou can collect points or entities and the software
automatically creates the TIN when the points or entities
belong to the layers vou have chosen in Layers to triangulate.
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Example 2

The TIN2 will be drawing in the layer tin2,
yellow.

The TINZ will not be automatically drawing
during the survey because there are not
layers to triangulate enabled, in the Layers to
triangulate section.

To draw the TIN2 you must select TIN entity
in the Survey area. Only if the TIN entity
drawing is enabled, the collected point will be
triangulated.

Below are shown

o TIN entity function enabled

o TIN2 with edges + shadowed fill
o TIN2 with only edges
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12.Appendix - Road Stakeout
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It's possible to stakeout roads and, in general, geometries composed of straights, arches, clothoids and parables, from
Cube-a version 6.1. Click Road Stakeout to access the road library. If you have already selected a file from road library,

then the road stakeout page will open as soon as you click Road Stakeout menu; in this case, click L=—

road library.
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Click Import to import the road or road geometry to stakeout. The compatible formats are *. XML, *.DXF, *.CSV.

LandXML Import

The most complete format is LandXML, it can contain the planimetric track, the cross sections, and the elevation profile

and 3D models by TIN.

DXF Import

The DXF format allows to import tracks and cross sections by polyline or LWpolyline so lines and arches and 3D models

by TIN.

CSV Import

The CSV format allows to import just one geometry as sequence of points in axis. When you import a CSV file the
following window appears.
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4 CSV Settings

|:| Detect geometry if possible

Field separator
I ]
Skip initial rows
L M

Preview

,"5,045,433.206 ","514,214.33
,"5,045,434,208 ","514,221,81
,"5,045,469.138 ","514,240.43
,"5,045,440.091 ","514,230.57.
,"5,045,440.561 ","514,232.26
,"5,045,441.,581 ","514,235.91.
,"5,045,452.816 ","514,238.80:
,"5,045,443.147 ","514,241.57
,"5,045,449.,129 ","514,246.89:
0 ,"5,045,444.976 ","514,247.7

It shows a preview, the first lines of the file to remind what's the field separator and if there is a header to correctly set
the number of initial lines to skip. Enable the option “Detect geometry if possible” to recognize straights and arches; this
function works properly if the points come from discretization of a complex geometry.
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Stakeout settings

Select the road from list and click OK to stakeout.

! ) Stakeout settings

Active alignment

{GUZERGAH_ITRF_VZD.KTB }

Active profile

{GUZERGAH_ITRF_VZD.KTB }

Stakeout mode

@ Continuous/Nearest-interpolated object
position

O By stations/points

Interpolate height by nearest cross-sections

Define Stations

Stations' step | 100.000

Add stations at alignment's construction
vertices

Cross sections
Cross sections have absolute heights
Reference direction for cross-section view

@ Start > End of alignment

O End > Start of alignment (mirror)

& Disp.
ot settings €3 cancel @ ok
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< Active alighment

Which alignment will be used for stakeout between the available ones.
< Active profile

Which elevation profile will be used.
< Stakeout mode: Continuous/nearest interpolated object position

The current gps position will be projected on the track to reach the nearest point.
<+ Stakeout mode: By stations/points

Reach the defined stations/points along the track.
% Interpolate height by nearest cross-sections

Calculate height by interpolation between the previous and next cross-sections.
< Stations step

Set the distance between each station along the track.
< Add stations at alignment’s construction vertices

Add stations also on feature points of the track, like start and end of each junction of the track.
< Cross sections have absolute heights

If enabled, cross sections heights are absolute; if disabled cross sections heights are relative to the elevation
profile so it's important, in this case, select the right profile.

0
X4

Reference direction for cross-section view

D>

Mirror the section if the walking direction it’s not the same of the road project direction (start->end)
Road Stakeout Interface

If you have already selected a file from road library, then the road stakeout page will open as soon as you click Road
Stakeout menu, otherwise, select the file and click OK to start the stakeout.

The interface is like the standard stakeout interface.
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In the indication bar, in addition, there are the length and the chainage that is calculated from the projection of the current
measure, and the following icons.

Enable SNAP on the closest station point

9 Go to section view (the closest available section) or back to profile view
S—\
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