Stonex Cube-a

S

Field Software

STONEX

User Manual

® cube-a

(December2024) - Ver.6.4 www.stonex.it



S

STONEX

Stonex Cube-a 6.4 BUser Manual 2



S

STONEX

Content

IO 10110 To [F Tt 1o o ISP S PP R POPRPPUPRY 4
11 INStall AN UNINSTAIL.......eeiiiiiieii s ree e mrmnn e s e e e e s snnn e e e s snnemmmmnreeesnnnnil
1.2 Registration 0f the USEr lICENSE.......ovviiiiiiiiiie e eeeee e e e e e e e eeeees 7.
1.3 CUDE-2 GALA STOTAGE ....ee e ettt et e e eeeee et e e ettt e e e s mmmme et e e e e s s e b b bbb ettt e e s mmmmnseeeeesaannbbteeeeeeesmmnnmseeeeend 8
1.4 CUDE-A FIFSE DOOL ...t e et e e e e e mmmm bbb e e e e e e e et mmmn e en s 9

P |V - 1T I 101 (T 5 = o] OO R P PPPRR PP 10
2.1 Status BarD GNSS MOGUIE........ueiiiiiiiie et mree ettt sttt meme e e e e nnnes 10
2.2 Status BarBD TS MOGUIE ..ottt mmr et mmemm e e s e mmenn e e s nnre e e e s nnr e e e s s s 11
221 TS CONIOI PANEL......ceeeeeeeeeee ettt e e e e sttt bbb e e e e e e s s ansb b e e mmmmm seee 12
2.3 =T o 1U = =T OO PP 17.

K F (0] <o SRS & o
3.1 L (0T T=T o 1Y F= T = T 1 PP 19
3.1.1 LTI o (o] = ol TP OO PPPPPPPPPPP 22
3.2 PrOJECE DELAIIS ...ttt e ettt e ettt e e e e e e et emmn e bbb et e e e e e e e bbb s 25
3.3 L (Y o g = To = OO OO O PP PPPPPPPYY 25
3.4 0 1 I o] = T Y/ 26
3.5 L0 LY=o ] | (=3 1] o] > Y/ 27
3.6 [ T=1 (o] oo Lo U PP PP P PPPTPP PO 28
3.7 IMPOIt RASIEN IMEAGE.....cceiiiiii i eeeim e e e e mmmen s e e e s e e e ae e b s s s e e 30
3.7.1 Raster image geOreferENCING. ... ..uu i ittt bbbt e e e e s s mmmmm e e e e e 31
3.8 g oTo) 4 = - PP PPPPTPRPNt 32
3.8.1 Import a Cube-a Project or @ *.PD fil.......coiii i reeee e e 33
3.9 010 I = = P PPPUTTT 33
N O B o= LT3 o Lo [ PP PP TP 34
0 A ] =T £ o)A YT TP PPN 34

4. DEVICE D GPS MOUUIE........coeiiiiiiiiiiiiie ettt ettt et e 4ttt 12ttt a e 42t e e« 1 102030
4.1 GINSS STATUS.....ccieieiiiti ettt eeeee ettt e e e ettt e be e e e e et et e mmmmm s e e e e e et eeeebba s e et e e e e b as 36
4.2 DALAIINK STATUS.....eeeeiieeeiiiiiie ettt mme ettt mmmr ettt e e e e s s ettt ettt mmmntee et et e e e s anbbbb e e e e mmmnabeeeeeeeeeas 39
4.3 (©0]10] 001U ] o] o= 11[o] ¢ PP P PR PP PPU PR PPPRPR 39
4.4 RTAY L0 101 o Y, o Lo 1= SN 41
44.1 - L[ PO PPN 924
4.4.2 B ettt e e e e e e e e e e e e e e e e e e mae 44
4.4.3 0N PP PPPTR TP ¥ 4
4.5 DAtAliNK SEHINGS. ..ottt ettt rre o e e ettt e e e e e s st enan e e e b b et e e e e e e e e nnbennn e e nnnees 49
45.1 INEEINAI INETWOTK ..ot e e errrr e ettt e e e sk mmmen e e e s e et e e e e s mmmn e e e s 51
45.2 T C=T g F= VI S To [ T PO TP PP PP PPPPPTPPPPPP 53
45.3 PRONE NEIWOTK ....eiiieiiii ettt et e meeee et e e e s s e et e e e e e s mmneneeeeee s 54
4.6 1) (o7 4 =i To] o PP PPRPR 55

Stonex Cube-a 64 BUser Manual 3



4.7
4.8
4.9
4.10
411

S

STONEX

RTK RESEL ... e e e e e e e e e e e e e e e e s mmmmm e 95
=T 5] (=] PP P PP PPP PP 56
Wi MOOE SEIINGS ....eeteeeeeiee ettt ottt e e et emm bbbttt e e e e e s aab b s mmmmm bbb e e e e e e e e e s annbb s s mmmmm snne 56
DISTANCE MELET ...ttt eree ettt e e e e e e ab b mmmm e ek e et e e e e e e as b mnmm e e nne e 56
U] 120 1 To (o 56

B, DEVICE DTS MOUUIE .....coieiii ittt e e e e et i e e s e et e e e s e e aas s s 22 s ban e s s setannsssss e rnnssseess DD

51 Total Station COMMUINMICALION ........iiiiiiiitiiieie e emeee et e e e s et e e e s mmmen e e e e e e s s aabb e et e e e s mmmmnereeeeeseaannnnnes 59
L TS T | V=P PP PPRPY - ) |
6.1 POINE SUIVBY ... eeeee ettt e st e e ae e s e e e s mmmm e e e e eeeaeaaaaaaeeeeeeemmmmm seeeeaesannaansd 62
6.1.1 GP'S SUMVEBY.....eieitet it e etttk emr e btk s ettt ekt mme e es ket e ehb e e n bt e e nhe e meem b e e neb e 65
6.1.2 GIS SUIVEY.... ettt ettt ote ettt ket ettt ettt mream ke eh bt e e bt e e b bt e s memmm et e ek bt e ea b et e nhbe e esmmmnn e e nnneeenbee e 65
6.1.3 SIS UL Y] F PP PPPP PP 66
6.2 POINT STAKEOUL. ... e ettt e e e e e et ammmm et b et e e e e e e s n st e e e e ebbeee s 68
6.2.1 Augmented Reality (AR) STAKEOUL..........cieiiiiiiiiiiiicemem e s et e e e e e e e e wemnn e e e 70
6.3 TSI = (=T 0 U | A PP TR TP 72
6.3.1 [ TSR] v 1T o 10 A= 11 Vo 12
6.4 Stakeout DY deSIGN INES.......ooo i et nreee e e e e e e e e 75
6.5 HEIGNT STAKEOUL ......ceiiiieiii e eee et omre ettt e ettt e mmmn bttt e e e s e bbb e e e mmmnabbne e e e e 76
6.6 ROAA STAKEOUL.........eiieiiiii e et e e e e rrm e e e e e e e e s mnmm s 78
6.7 oo (o I o To) (o RSRNT RS T=To [ U= Lo = P 78
6.8 PoINts from PhOtOS iN SEQUENCE...........uiiiiiiieii it ettt eree et e e e e et e eee s 78
6.9 (CTqTo [0 [=To IS Tor= o N PP PP PP PPUPPP TP 79
6.10  VIEW iN GOOGIE EAITN.......uiiiiiiiiiiiiiit ettt e e e e e ettt emmm bbbt e e e e e e e s ane bt e e mmnn e 83
5700 T O L B RSP STPUPPRRN 84
B.12 3D VW eeiieitie et ettt eece etttk e etttk emn et bt ek bt oAtttk mnn e oA ket e eRte e ea bt e eheemna e beeeaneeeabeeenneean 88
RS 181 4Y/=3 Y ©J 11 o] o S OTPPPPPRPO 89
7.1 [DI1S o] Fo VST 1] o PP 89
7.2 ST PP PPP PR 89
7.3 == Tod (o [ £ 10 o I 1Y/ = T o T a0
7.4 Draw dUING the SUIVEY .......uveiii i eemmm e ettt e e e e s e et e e e e e e eeeests s mmmnm e seeeeeeessesnnnn s ee ammnn 91
7.5 010101/ o 1= TSP PR PPOPTPPPPT 92
7.6 PROLOS QN0 SKELCN ...ttt e et e e e e s eeem e e skttt e e e e e s e abmnem e e e e 93
7.7 SUINVEY TOOIS. ..ttt eeeee ettt ettt ettt ettt ettt e e a2 e e e e e e e e e e e e e e e e e e s dmmmm e a s mmmnnbeebbssbbenbeenen 94
S T O o 1o io U PP PPPPPPPPRPPRPPPRRRRPS © I 4
8.1 (0 To] (o 10 F= LI0S] V] (=] o IS PP PO 97
8.2 USEr COOrINAE SYSIEIMS.....ciiiiiiiiiiie et eee ettt e e e e e e st eren e s e bbbt e e e e e e e s et aaann e e s e nebbeeeeeeeeeennean 99
8.3 =Yoo (o RS =] 1110 LS PR P O UST 99
8.4 DISPIAY SEUINGS ...ttt ettt ettt e eemen ettt ettt ettt et e e et e e e e e e e e as 100
8.5 )Y (] ST 11 T 1 PP PP UPPUU TR 100
8.6 SUIVEY ArBA SEUINGS. ..ot i eemie bbb eeeee ettt ettt et e et ettt et ee e e e e e e aeeeeeeeeaaaaeeemmmmn s 102

Stonex Cube-a 6.4 BUser Manual 4



S

STONEX

8.7 A (= F= U = 17 T TSPt 103
8.8 AAMINISTIALION ...ttt e bbb ettt e e a4 s asbb b ammm e b ettt e e e e e st mmmmm e e 103
8.9 DXF SYMDBDOI LIBIAIY. ..ottt e et eeee ettt e e e mmenn e e s st e e et e e e e s menen e s 103
9.  Calibrate D GPS MOUUIE ........ccciiiiiiiiiie ettt e et e e e et e e e e s s e e e e e e snnneeeee s s s s L 0D
9.1 ONE POINE LOCANIZALION ......eviiiiiiie et eeec ettt mmmn et e e mmmn e e s s et e e s ann e e e mmems 105
9.2 Site CaliDrAION. ... i mre e 106
9.3 (0= 11 o] =1 (3 o] o | TP PP PP P PR 108
9.4 Change Station COOMINALES. ... .....uviiiieiiiieiiet et e e e st e e bbb e e e e e e s s aabb b e s ammmm bbb e reeeaeeeaan 110
9.5 Y= g Yo T @] o] 1 o] o 1= PSRRI 110
9.6 (O8] o= 1 LI ST= o T | PP PP PR PP 111
9.7 Y IS TS 110 Y2 PRSI 114
10. Calibrate DTS MOUUIE ........ueiiiiiiiiiiiieee sttt e+ttt e+ st e+ 2t e e e 22 e nnbee s s e 220 00e L 1D
(O T R 1 -1 1o o o N o 1o o | PR P PP PPP P RPPPP 115
10.2  RESECHON/FIEE STALION .....ueeiiiiiiiiiiiiie et cmre et e ettt emmmn et e e e st e e s mmmn e et e e e e s aannnn e e e e s 119
O R T 1 0 0T 0] = 157 (o 123
5 S 1o T PPN 22
O R = 01 (1Y I ] OO PO P PPPPP PP 124
5 2 (V] P 125
L1.3  VOIUMES. ...ttt e ettt e s mrnr e 4o et e e e o4 4 s s mmmn e e 41 e s e e e et e e e e 4 mmnn e e e e e e e e 129
N oo ] (o | g T 1 (=l o] 1)Y=y (=] PP PP PP 131
115 ANGIE CONVEITET ....uiiiiiiieei ittt mmeeee ettt e e e s sttt mmmmeee ettt e e e s s e aeb b e et mmmmee b b e et e e e e e e ansbbb e e e mmmm s bb e 131
11.6  PeriMEter ANA ATB@.......oieiieiiiie et ceeae ettt e e e e eeean e e e s et bbb bttt e e e e s e s mmea e e e s e ebbbe e et e e e s s e s mene e s 132
11.7  COGO CAlCUIALIONS......iiiiieiiiee et ceee ettt e e eeean e e e bbbttt e e e s et meea e e e s ann bbb e et e e e e e s e s meee e s 133
S T = =Y To T g IF= T To U o = L PO, 133
L1119 WMS SEIVET ..ottt e remee bbb e e e 135
11.10 RESCAN FOIUBIS ...ttt ottt e e e e ettt ottt e e e e e e e et b e e mmmm et 135
12. AppPendiX A DCAD TOOIS.........uuiiiiiiiiiiiit sttt £ttt e e 22ttt e+ 2ttt e e e 22 e st e e s s e+« L SO
13. AppendiX B DROAA STAKEOUL.........coiiiiiiiiiiiiit ettt e+ttt e e e a2+ 21ttt e e e e et 145

Stonex Cube-a 64 BUser Manual 5



S

STONEX

Stonex Cube-a 6.4 BUser Manual 6



S

STONEX
1. Introduction

Cube-a is a Stonex field software for professional surveying and GIS which has been designed and developed
for the Android platform. Thanks to the flexibility of the Android environment, the user interface is very
simple and intuitive, and this makes surveyors ready for any work, saving time and increasing productivity.
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.

This manual introduces all the functions available in Cubea software.

1.1 Install and uninstall

This paragraph describes how to install and uninstall Stonex Cubea.

Install
I. 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, and then click Install.
Uninstall

There are two possibilities to uninstall Cube-a:

a) Hold down the Cube-a icon on the screen, clickApp info, then click Uninstall.
b) Go to Android device settings, click Apps & notifications then search for Cube-a application. Select
Cube-a, then click Uninstall

1.2 Registration of the user license

You need to know your personal license code, it looks like AO6)00000000000000 . The software cannot be
unlocked without entering the correct license code.

Follow the steps below to register your license.

I. Start the software.

II. Read the end user license agreement.

lll. Click Acceptif you accept the contract, otherwise click Declineto terminate the application.
IV. Fill out the data form correctly and click OK.

Note: you cannot use the same purchase code to unlock a copy of the program that is installed on another
device. For this, you need to purchase an additional license (so, you will get another different license code).

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

Stonex Cube-a 6.4 BUser Manual 7
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1.3 Cube-a data storage

As soon as you install the program, the StonexCube folder is created in the device internal memory; within

the latter there are several folders whose use is summarized in the following table.

/StonexCube/Config

Configuration files. Do not change it!

/StonexCube/Config/Codes

The folder where Cube-a looks for and stores codes libraries.

/StonexCube/Config/Symbols

The folder where Cube-a looks for and stores point symbols.

/StonexCube/Coordinate

The folder where Cube-a looks for coordinates files (for survey area
settings).

/StonexCube/Export

The folder where Cube-a stores exported files.

/StonexCube/Geoid

The folder where Cube-a looks for geoids; copy geoid files here if they
are not already included in Cubea.

/StonexCube/GISFeatureSets

The folder where Cube-a looks for files for GIS attributes; copy the files
here for the new GIS tabs (.xml files).We suggest using the integrated
Feature Set Editor to create new attribute tabs or modify the existing
ones.

/StonexCube/Input

The default folder where Cube-a looks for the data you want to import;
you can copy the files you want to import here or in other folders.

/StonexCube/ItalyiIGM The folder where Cube-a looks for grid files (*.grl/gr2 and
*.gk1/gk2/gk3); only for Italy.
/StonexCube/Map The default folder where Cube-a looks for external drawings you want

to import; you can copy the files here or in other folders.

/StonexCube/Project

The projects storage folder.

/StonexCube/RefSys

Internal configuration files. Do not change it!

For each project, Cube a creates a folder with the same name of the project, within the Project folder.

For example, considering that the project name is "MyProjectl”, the resulting structure of the subfolders in
the project folder will be as described in the following table.

/StonexCube/Project /MyProjectl

Project folder that contains subfolders, described
below, and configuration files. Do not modify the
configuration files.

/StonexCube/Project /MyProject1/Config Configuration files. Do not change them!
/StonexCube/Project /MyProject1l/Data Survey files (files*.PD).
/StonexCube/Project /MyProjectl/Log NMEA messages or TS log files if the debug

function in enabled (see4.3 Communication).

/StonexCube/Project /MyProject1l/Photos Photos taken during the survey.

Stonex Cube-a 6.4 B User Manual

8



S

STONEX

/StonexCube/Project /MyProjectl/RawData If the controller is equipped with an internal GNSS
which allows the raw data recording (for example
Stonex S70G) this folder will contain the raw data
to be used in the post-processing.

Raw data is recorded only if you enable the option.

Note: raw data of external GNSS receivers are
stored in the internal memory of GNSSand not in
the handheld.

1.4 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, Cubea 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.

Stonex Cube-a 6.4 BUser Manual 9
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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, described in detail in the following paragraphs.

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. It looks different depending on
whether you are in GPS mode orTotal Station mode.

2.1 Status Barb GNSS Module

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

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

| Roverg

N 5054815.825 E 513151.675 Z222.860 9
e-Bubble - Tiltangle: 0.0° 10

1. The name of the current Project and the PD file currently in use (see3 Project).

2. Indicator of conformity to tolerances set by user (see_ 7.5 Point type).
a. Green: tolerances respected.
b. Red: tolerances not respected.
c. Yellow: tolerances respected only in part.

Horizontal and vertical root mean square (see4.1 GNSS Statu3.

Type of solution (see4.1 GNSS Status.

Number of satellites used/ number of satellites visible.

o g ~ W

Data transmission mode (see4.5 Datalink Settings) and age of differential corrections (see4.1 GNSS
Status).

7. GNSS receiver battery/ 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 technology and with
active tilt correction). Hold down to enable or disable the sensor (see9.5 Sensor Options)

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, Cuba will warn the user if
the temporary license is going to expire in less than 30 days.

Stonex Cube-a 64 BUser Manual 10
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2.2 Status BarBTS Module
In the Total station mode, the status bar changes in accordance with the type of total station connected to

Cube-a. There aresome 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
SD165.7843  HD91.8718

Current station is 78 10

1. The name of the current Project and the PD file currently in use (see3 Project).
2. Total Station measurements
HA -> horizontal angle.
VA -> vertical angle (by clicking onthe angle © Z~  ° -view it asl#pércentage).
SD -> slope distance.
HD -> horizontal distance.
3. Face of the station in use. Click to rotate the total station (option available only for motorized TS)
a. Flface.
b. F2face.

4. Prism state (option available only for motorized TS):

el Prism is not locked.

Prism is locked.
2

@ Prediction state. When the station loses the prism due to an obstacles, it predicts prism
C. position by rotating with the same angular velocity as the movement of the prism to re -lock it
easily, after passing the obstacleqoption available only for motorized TS R180and R120)

Select target type icon. Click to change the target type (see2.2.1 TS Control Pane).

Click to access to the control panel of the total station (see2.2.1 TS Control Pane).

Total Station battery level.

Enter in the prediction configuration page (option available only for motorized TS R180 and R120).

© © N o O

Switch to GNSS mode.

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

Stonex Cube-a 64 BUser Manual 11
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2.2.1 TS Control Panel

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

TS Control Panel

HA281.00160 VA 89.97722 =3

HD ==

Laser Pointer is Off Prism Single - Fine

; a
Q pol o
Auto Pl"LSéanSearch . ;:1::; vlgseé . Lock enabled
B

Cm R ot

EGL Off Lpoft C0oH5000

SR

|

Total Station Settings

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

A Laser pointer: can be turned off/on o7

I~

\\I

ol

7™~

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

o No Prismif you are surveying points without prism g
o Tapeif you are measuring a point identified by a reflective sheet (X!
o Prismup to 2,500 meters

o0 Remote prisnbetween 2,500 and 5,000 meters ﬁ

A Measuring mode. In this section the use can choose the measure modeNote. The available measure
modes depend on the model used).

o Single- Fine the station will measure a single and precise measurement poin.

Wy
0 Single- Coarse the station will measure a single andfast measurement point -

o0 Tracking- Fine The station will continue to make precise measurements point, until it is stopped

@,

0

—
o Tracking- Coarse The station will continue to make fast point measurements point, until it is
\Uig)
stopped # &

o Tracking- Coarse + Fine ShofThe station will continue to make fast measurements until a precise

: =
measurement is made &

Stonex Cube-a 64 BUser Manual 12
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0 Average (3)the station will survey 3 points measurementsand Cube-a will average them. =

o0 Average (n)the station will survey npoints measurementsand Cube-a will average them. Press over

i =
the icon to enter as many measures as you want

Q

AuTo

1 Auto Prism Search: This option enables «==% /disables = ke = 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.

A Auto Target: Can be enable("’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.

A Lock: Can be enabledEEI disabled IPE. 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.

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

e
-

A PL (Laser Plummet): Can be enabled (3 levels availabl® * /disabled @ #

A PrismTypeﬁy R " XN° -« 9| X A" X3 NJ « «  Xs30
between some predefined prisms or add a custom one (clicking on CUSTOM). Click oi©K 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.

« °] X 2 JzX MXK- CW photdosZof the°différent piidiy X alr@ady storéddXn Cube-A
prism list.

- Circular Prism
/ 360° Prism

— 360° Prism

g Mini Prism

\360 Prism
@ 360° Prism

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

Stonex Cube-a 64 BUser Manual 13
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In this section the user can also select the Pole Type, choosing betweenGPSPole (consider the prism
vertical offset) and the TSPoleI T- «Z° N- «~ TX3 ©°| X °3 ~a [EX3o°o NJK -2Z2Z°

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). Cubea 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

Po - - Prism Type
HAIT750000 VAR212500 | I 0/ [ o

2 Bl FoleType: @ GPS. Ors
When TS pole s used: prism vertical offset is not used N

Values are in mm B

Only the Custom prism s editable
(O STONEX STANDARD PRISM (30,00, face 1}

() STONEX STANDARD PRISM ( 0.00, face 2)
(O STONEX 360" STANDARD PRISM (-7.00)
() STONEX PR220 (0.00)

() STONEX MINI PRISM ( -30.00, foce 1) C
(O STONEX MINI PRISM ( 0.00, face 2}
@ STONEX P96 PRISM (-11.30)

(O STONEX P110 PRISM (-11.30) A

(O CUSTOM ( edit values below)

2
E h A Distance offset 1130
A

@,
B
o)==

{prism consiant

Vertical offset 96.00

2.096m.

2m. -+ 0.096m.

o If the user selects TS Pole, Cubed T- X~ «Z°©° N- «” TX3 °3 7 a X3 ° NJ
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

2 0] :) Prism Type
HAIT750000 VAR212500 | I 0/ [ o

2 Bl FoleType: @ GPS. Ors
When TS pole s us erical offset is not used N
Value m

Only the Cust i
(O STONEX STANDARD PRISM (30,00, face 1}

() STONEX STANDARD PRISM ( 0.00, face 2)
(O STONEX 360" STANDARD PRISM (-7.00)
(O sToNEX PRZ20 (000}

() STONEX MINI PRISM ( -30.00, foce 1) A C
(O STONEX MINI PRISM ( 0.00, face 2}
(@) STONEX P96 PRISM (+11.30)

@,
B
o)==

() STONEX P110 PRISM (-11.30)
(O CUSTOM ( edit values below)

2
E h A Distance offset 1130
A

{prism consiant

Vertical offset 96.00

2.096 m. -+ Not Considered = 2.096m.

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

__ _
|# |

A CL (Cross Light) Can be enabled cLon /disabled ctor
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A Advanced Settings @ 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 Lockfunction. 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 Lockfunction is enabled by default in Cube-a.

0 Configure the behavior of the station after losing the prism to re -lock the prism easily. Cubea

offers different solution giving the possibility to t he 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).

A If enable-> when the station loses the prism due to an obstacle (tree, buildings,

N J 3/ itZc8ntinues 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
aaxXT JOXKE J«T 07" «-°9 «XNX ~J3E ©°©- 33X 0]J3o

A o If disable-> the station stops on the point where it loses the prism.

If the prism returns in telescope field of view, the stationre-§ - N} ~ 0 aaxT JoxX
not necessary to restart the prism search routine.

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

3. In this section the user can set a serie of operations to automatically relock the prism if
prediction fails (green square image below).
f ®ifenable-n . Z °| X “°JB-Nk OTFX &Z° 8 XJZz°o X3 ©°| X
possible to define a series of operations to be performed sequentially and

automatically to lock the prism again.

f Olfdisable-n . Z ° | X ~ ° J %ock the prism Xffer«h@ rediction time, the TS
co e 0. 3.0 Jox Jgtdrtthe pridrh search hodting. J 3 E ° - 3 X

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.
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On Prism Lost actions
£

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

Stop prediction @
search after | 5 v l

[seconds]

Execute the following if the prism is not found

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

O Rotate the telescope to the horizontal @ @
position

D Start Fast Search @ @

D Start Window Search @ @

D Rotate to the last acquired point @ @

0
(=)
=
=
=]
1]
2]
=]
@
o
c
©
>
©
<<

Options

Quick Lock

Total station rotation

From here you can manage the motorized station remotely. You can rotate the telescope up § /down */Ieft
(-/right é; movements can be stopped by pressing stop @

Q2
From this page you can also change the face of theinstrument (from face | to face Il and vice versa) ¢

Prism searching® R80
From here you can manage the search for the prism with a motorized total station. You can start searching for

the prism at the top /bottom /Ieft /right @or within larger and larger area, starting from where
the telescope is positioned.

2] ]
The SearchNear GPS Locatic™# and Search NearPoint= allow you to rotate the telescope in the direction
of the GNSSor 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 che used if you have the Cubea
GPS module and if the antenna has thefixed 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 searchingb R180, R120

From here the user can manage the search for the prism with R180 and R120 total station. . © Z ~ °c-"7 MK

Fasi360° Search -
oW

start searching for the prism using FAST360° (search in every direction with clockwise and

Fasld60” Search

counterclockwise rotation of the instrument around its vertical axis) or within larger and larger areag
, 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.
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Prism LOCK
To LOCK the prism with a robotic TS is necessary to configure the station as follow:

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

0 Lock Enabled

0 Auto Target Centering is ON

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

2.3 Menu Bar

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

= 2 5 Y

Project NI Survey Configure Calibrate  Tools

Project: Project management and sharing, import and export.

Device: Connection and configuration of the GNSS receiver and the total station.

Survey: Point and line survey and stakeout, CAD environment.

Configure: Coordinate reference system, system settings, external drawings import.
Calibrate: Site calibration, total station calibration, calibration of the electronic bubble and tilt.

Tools: COGO and volume calculations, Cubea updates.

These features are described in detail in the following chapters
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3. Project

In this menu there is everything related to project management, import and export of data and point code
libraries.

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

*Raver =
FIXED
§00

$£30/36 | e (94% —
N 5054816.838 E 513162.101 Z 222.860

Sensor Disabled

e & %

Project Manager  Project Details File Manager

9 O =

User Points
Library

B e L

Import Raster
Image

D)

Point Library Layers

Feature Codes Import Data

g s

Survey Configure Calibrate  Tools

Each project can contain multiple PD files, so multiple surveys. 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.

Whenever you create a new project in Cube-a, a folder with the same name is created in the device memory
(File/StonexCube/Project) in which there are all project-related data, surveys, any photos associated with
points, etc.
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3.1 Project Manager

This page contains the list of the projects.

Projects folder
/storage/emulated/0/StonexCube/Project/ >
El@ 120 |P=() | Free 48.78 GB
23 4|23
=L@ =D
= lec)|23] Q >
SURVEY M
0 points 2023-11-20 14:34:08
trim exe
12 points 2023-11-1411:18:57
D 20231027
23 points 2023-11-08 15:22:31
D 20231031
149 points 2023-10-31 15:07:52
20231026-1
16 points 2023-10-27 15:20:59
20231025
14 points 2023-10-27 10:09.17
20231026
2 points 2023-10-27 10:05:26
= 202310251
~— . —
© = % 0 ¢
New Open Share Delete Clone

At the top there is the path where you can find all projects visible below in the project list; you can click on
the arrow on the right to change the path. In the Project List section, there are as many folders as there are
projects created or imported in Cube-a; you can sort these projects alphabetically or by creation date using
the following icons.

Free 48.78 GB

BE 25
=i il >

On the right is visible the free memory spacein blue.

You can see the projects in a grid view or in a list view, using the following icons.

2O
EE

= J

The search bar immediately under the memory bar allows you to search for projects by typing the name and
by clicking on the arrow on the right. After searching for projects, click on the cross and again on the arrow on
the right to go back and view all projects.

Stonex Cube-a 64 BUser Manual 19



STONEX

rojects folder
storage/emulated/0/StonexCube/Project/ )
@ (12® |F=@)| Free 48.78 GB
g |48 (|23
%£ }é? @ Q  SURVEY >
SURVEY M
0 points 2023-11-20 14:34:08

© = # ] ©

New Open Share Delete Clone

The icons at the bottom bar are described in the following list.

i

i

New: Create a new project.
Open: Open a project after selecting it in the list.

Share: Share the selected project through the communication channels shown below.

Delete: Delete the selected project.

Clone: Duplicate the selected project.

Choose how to share the job

@ Bluetooth

Iil O 0S file sharing (e-mail/others...)

CANCEL 0K

By clicking New it opens the following window.
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Project Name [20231 120 ]
Enable GIS @
Configuration [ Standard ]
|
|
)

Operator [

Device [
Notes [
Date Created 2023-11-20 15:42:22

Q Cancel E> Next

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 only when
you export. All other fields are optional.

The Enable GIS feature is visible only if you have the GIS module and is disabled by default; see sectiohl.1
GIS Projectfor 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 keyConfigurationto create a new configuration.

Configuration means the symbol library and layers that can be used in theproject. 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 so one time) and so recall that
configuration for each project in which it is to be used.

By clicking Cance] the project is not created. Click Next to continue the project creation.

! )] New Project

Coordinate System

Coordinate systems

parameters type: [ Local parameters ]
Warning: do not select the RTCM1021~1027 parameters option
unfess you are sure that the CORS sends them out.

Select the Reference System to use in the new project

CPj: WGS84/UTM Fuso 32 ]\
y\
=

Type
Standard
Details of the Name Recently used systems
WGS84/UTM Fuso 32 |:'_‘)
selected system | Country Eipsoid o
i) ITALIA WGS 84
Projection Proj. S.F t)
Transverse Mercator 0.9996 Proj
Geoid File «

— Geoid

Info

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

A

<] Previous
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In the Coordinate System section at the top, you can select RTCM 10211027 messages if the CORS you use
sends them out. Warning: if you are operating in Italy, do not select the "RTCM1021-1027" option in the
Coordinate system parameters typgrop-down menu, because they are not provided by the Italian permanent
stations.

Select the coordinate system you want to use in the new project.
Click Fileto import an external coordinate system: the compatible formats are *.SP, *.JXl. RMGEO* *,
Click Projectto take the coordinate system from an existing project.

Click Listto 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 operation10
Calibrate DTS Module.

$| XN} o1 X Z-BK-C «z -2 «% B-NFPKKIEZI® 2. J7 2J-"«X - -X1 J~ E -
One Point Localization for more information.

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

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

Click Previous® - MJN! ©°- °3X/E - A" °JzX 3J°3-oXN° «JaXw ~EaM-4 K

Click Createto create the project.

3.1.1 GIS Project

If you have the GIS module, you can enable the GIS function when you create a project, or later fromProject
Details menu. If you enable the GIS function, the Activate GIS Feature Set Repository window appears. Here
you can select a group of GIS features from the dropdown 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 modify the clone without
changing the existing one) or delete it
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! ) Activate GIS Feature Set Repository

New Project

i

Feature sets repository
Project Name {20231 120 }
[ DEMO1-TREES1 ]
Enable GIS @ a e (—.- e
Edit Add Clone Delete

Configuration [ Standard ]

Repasitory description

@ Configurations... Trees sample
Operator [ }
Repository contents
Device [ ] TreesLocAndAttr
Tree location and tree attributes

Compatible geometries
Notes [ } = Point
Date Created 2023-11-20 15:42:22

If you want to import a GIS features group, you must copy the group in XML format in the following folder:
Internal Memory -> StonexCube -> GISFeatureSets. Then you will see the group in the dropdown menu. In
the same folder you can find some sample files

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

! )  GIS Feature Set Repository name. ! )] Edit GIS Feature Set Repository

Enter a name for the GIS Feature Set Repository name
Repository. I \!} manholes| 0]
I \!/ manhOIES | o] o Repository description

No Description

. Repository contents .

Rename Me
No Description
Compatible geometries
= Point

@ Edit & Add M oelete

8 Cancel Q OK Q Cancel Q OK

In the group description box, you can add a description for the previously selected GIS features group if
desired.

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

Click Add to add a new class. ClickDeleteto delete the selected class. ClickCancelto undo the changes. Click
OK® - N-«Z 32 o] X N|J«zX  J«T 3X°A3« ©°- o] X Z(T ° +.
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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 Deleteto delete an attribute in the current class

! ) Edit GIS Feature Set Repository ! ) Edit GIS Feature Set

Repository name Name

{manholes ] {storm drains ]

Repository description Description

No Description ‘

No Description

Options
. Repository contents . O gutoﬁl\ from last stored/collected GIS Feature Set
ata.
Rename Me c bl N
No Description ompatible geometries
Compatible geometries ® / D I:I D C D O
= Point
~ Feature List ~N
Name: F1
Prompt: F1
Type: TEXT

Interpretation: GENERIC

(1) /] [ m

Edit Clone Delete

® @ D o

Move up Move down Cancel 0K

If you select an attribute from the attribute list (Feature List) and click Editw ° | X z (T °© +.? * XJ¢°
appears. Here you can change the name and the prompt for the attribute, data type, enter a list of values, and

other options. You can create a list of values in Cubea:” XK XN° z + /EX« 2-dowR rdenuZthen2 ©° | X
NK N!' o X °X«N BW J«T °| X z(T ° AEIBAX K ~°7Z C «T-C J°°

! ) Edit GIS Feature ! ) Edit value lookup list

Text cast iron

[ F1 ] value cast iron
Prompt Text steel
{F1 ] Value steel
Text reinforced concrete
Data type value reinforced concrete
[ TEXT ]
Width Decimals

{50 ®10 @]

Data interpretation

[ GENERIC ] s O A
lcast iron
Lookup list g Replace
. Value
[cast iron
Given list
[ clear Al g import

External file

M DT 9 o
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3.2 Project Details

In the Project Detailssubmenu, the user can verify and edit some details of the current project. In this page,
the user can enable the GIS function if it was not activated during project creation or turn it off. If the
function is enabled, after clicking OK, you can select or edit the GIS feature group.

! ) Project Details ! ) Activate GIS Feature Set Repository

DEMO1-SIMPLE1
Notes

Project Name SURVEY M
Enable GIS @
RILIEVO E VALUTAZIONE ALBERATURE
Operator ]
} I SCHEDA-RILIEVO-VTA .

|
|

Coordinate systems . DEMO1-TREES1
parameters type: Local parameters H I .
Warning: do not select the RTCM1021~1027 parameters
option unless you are sure that the CORS sends them manholes
out. . -
G dt dsf = Paint
round to grid s.T.
(TS) [ 1.00000 }
Date Created 2023-11-20 14:33:55
®
@ ox € cancel & ok

3.3 File Manager

As anticipated in the previous paragraphs, a project can contain multiple surveys. In theFile Manager
submenu, you will find all the .PD files, then the various surveys contained in the current project. Each time
the user creates a new project, Cubea automatically creates a .PD file with the same name as the project. In
this page you can add new .PD files to the current project, or open or delete an existing file after selecting it.
Once created, you cannot change the file name in Cubea, you can only do it during export.

3 Active datafile
(sub-part of project)
Current Data File:
SURVEY M.PD

Please select a data file

120 | (120 |E=@® |E=(E) | Free 46.77 6B

28] |ABc |[25] 23] | com——
Milan.PD
0 points 2023-11-30 17:03:43
Milan-1.PD
0 points 2023-11-30 17:03:40

o - ] o

New Open Delete 0K

Stonex Cube-a 6.4 BUser Manual 25



3.4 Point Library
In the Points Library submenu, you will see the list of all points that are surveyed, calculated, imported, and

added manually. You can switch from List view to Grid view by clicking on the icon at the top left shown in
the following figures.

Point Library Point Library

5:© Point Name or Code Q @ =@| point Name or Code Q @
®|z @[ EE| 00 B0 @0 EOE®|-1O |06
22357 (] S 2R i 28 72 B8 G52z il i
D Nao. Name P G Northing D ;;me fme ;ﬂyer
#23 23 -2223.457m Latitude Northing
£ |-000°01'12.200940"  -2223.457m
#22 22 -1763.935m | Longtude Fasting
£ |004°3412.867207°  6583.623m
#21 21 -1534.336m 5 [ElHeight Elevation
2 [222.860m 222.860m
#20 20 -3093.970m e o Loy
#19 19 -2984.199m O |z ! 0
Latitude Northing
#18 18 .28471.858m ¢ |-000°00'57.279483"  -1763.935m
Longitude Easting
#17 17 -2618.580m £ |o04°3427.848118"  7048.063m
I3 Ell. Height Elevation
#16 16 -1893.032m 5 |222.860m 222.860m
Name Code Layer
#15 15 -1970.752m 0 |21 / 0
414 14 2060.762m Latitude Northing
-000°00'49,8 ! - 4

(4] (/] O} |

Details Tools Details

Import Delete PEECE

3 e i ©

Import Delete Delete all

You can search for apointby A~ «z ©°| X z~ XKXN° °- «©°7Z N- « 3X°3 X" X« X~
the upper right).

You can filter the points by point type, you can remove filters, you can select by layer, unselect by layerand
move to layer by clicking Tools

You can select or clear multiple points at the same time and reverse selections using the selection icon in the
upper left.

a8 0o am
0o oo oe

After selecting a point, you can see the details of the point, edit it or delete it using the functions in the
bottom bar. From the latter you can also add new points by clicking Add and access the Import Data submenu
by clicking Import.

By clicking Add opens the following window where you can add a point by entering local or geodetic
coordinates.
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D) New Point [

Name:

Northing:

Elevation:

Code:

|

|
Easting: {D.DDO

|

[

|

Layer: 0 {é}

Coordinates | gcal Coordinate
Type:

Geodetic Coordinate

Property type: ECEF coordinates
Symbol: [(From @er) J{(:)}

All points can be sorted by name, acquisition date, or elevation using the following icons in the upper right.

59| (BII251 23 sl st

3.5 User Points Library

The User Points Library © 2~ J« J3 N| /&EX -Z °- «°° N3 XJOoXT -3

to store common points.You can import points that you want to use in other projects. To see the points in the
survey area in other projects, simply export them to the outside. If you do not export them to the survey area,
the points will not be visible in the survey area.

User Points Library

%(D Point Name or Code q
2] R ) i
O No. Name Latitude L
O #3 3 041°54'14.198637" | 030°5
O = 2 041°54'19.965661" | 030°5)
0 =» 1 041°54'16.098830"  030°5

O]

Details

Import Delete
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In the page Fieldbookyou can see the list of the GNSShases with their baselines and the list of the Total
Station bases(stations) with their measures, depending on your current job.

Fieldbook

Select wew

BASES

BASELINES

No. Name

@ cdit

! ) Fieldbook

BASES

No. Name

@ Edit

Baselines

Select view.

Latitud

8 |

BASELINES

Base: ?

Note

@ ok

Fixed

) Fieldbook

Select view: @
STATIONS MEASURES

No. Name Meas. count Note
1 2811.2 0 FREESTN
2 281123.4 ] FREESTN
3 2811236 0 FREESTN
4 281123.7 [ FREESTN
5 28.11.23.04 0 FREESTN
6 2811239 0 FREESTN
7 281123.67 0 FREESTN
8 28112344 0 FREESTN
9 24444 a FREESTN
10 281123.66 1 FREESTN
11 33333 2 FREESTN

@ cdit & ok

BASES

Status PDOP

@ Edit

Fieldbook

Select view:
—
I BASELINES
Base: ?
GDOP HDOP
@ o
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Fieldbook Fieldbook
Select view; ‘ = Select view: ‘ =
STATIONS MEASURES STATIONS | MEASURES |
Station: 2811.2 Station: 2811.2
No. Name ‘ Note I H HA VA ‘ SD ‘ Prism Hgt
@ cdit & ok @ Edit @ ok
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3.7 Import Raster Image

Al X .2a°.30 >370ox3s _ajzx ~AM2X«A JKK-C’ E-A o. ac°.3o0
Raster ImageZ the default path is StonexCube A Input, but you can move to other folders. After you select

the image, some information relate with the image will appear (width, height, file size, required free RAM

size).

Cube-a supports raster images in thefollowing formats:

U Portable Network Graphics (PNG)Plossless compression.
U JPG (Joint Photographic Experts Groupp non-leak-free compress.
U TIF (Tagged Image File Formaf) usually compressed, usually without data loss.

Having a raster image is not enough to have georeferencing: the raster image must have a "twin" file that
stores georeferencing parameters. This file is called "Word File" and must be created using software that
manages image georeferencing (e.g., Stonex Cubdesk).

The following table shows what type of Word file you need to store in the same folder that contains the
raster image to import:

Raster file Format Word File Format
*PNG *PGW
*JPG * JGW
*TIF * TFW

Limits on raster import

Cube-a is developed on android operating system and must comply with its limits on memory allocation. One
of these limitations is that any application does not have to allocate large blocks of memory and if an
application does, it must release those memory blocks as soon as possible.

Taken from Android developer documents: "To allow multiple running processes, Android sets a strict limit on

the size of the heap assigned to each app. The exact limit of heap size varies between devices depending on

the amount of RAM available on the device. If your app has reached heap capacity and tries to allocate more
axa.3EW ©°| X “E’°X2 zX«X3JOoX’ « AZZ N X«©° axa._.sE X33.3

All this means that you must be careful when trying to upload raster images. Although a raster image file
appears to be small (a few megabytes) the same does not apply to the image data that it contains. Remember
that raster image files are usually compressed, and that Cubea must uncompressed them before viewing
them, and this may require more memory than the Android operating system can provide.

As arule: an image of L x H pixels in size (width x height) needs a free amount of free memory equal to: L x H
* 3 bytes.

Example: a photo of 5 mega pixels (2560 x 1920) occupies, after decompression, 14745600 bytes or 14
megabytes.
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3.7.1 Rasterimage georeferencing

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

! )] Import Raster Image

/storage/emulated/0/StonexCube/Map/
map.png

Raster image information

File size = 1,077,970 bytes

Select how to proceed

@ Start from scratch to georeference the image

O Continue with previously started georeferencing
of the same image

= Open Raster Image 0 0.4

You need 4 points couples at least to perform the georeferencing. You need toassociate 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.

:) Georeference Raster Image
(20231121 -20231121.PD)

GeoRef - New Point

Insert the coordinates
of destination Point

\\:54 % ©l Q| &
v Bestng: [ 0

Northing:

POINT NAME CODE/NOTE

Click calculateicon below on the right to see the list of point couples and residuals.
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Georeference Raster Image
(20231121 - 20231121.PD)

:) Residuals

List of point couples and residuals

USE POINT NAME RESIDUALS
6 N: 0.246m -
E:-0.095m
Origin (X,¥): 414.350m, 329.576m
Destination name: 2
Destination (EN): 748130.334m, 4776351.626m
Total residual: 0.264m
- 7 N:-0.248m
E:0.096m
- N: 0.245m
8 v
E:-0.095m
- N:-0.244m
9 v
E:0.094m
10 ‘ L avto [ oelete & ok

Click OK in the Residualgpage to perform the georeferencing.

3.8 Import Data

In the Import data submenu, you can import external files that were previously uploaded in your device in

various formats as in the following figures.

File format File format
name, easting, northing, elevation, code
[ name, easting, northing, elevation, code.. ] (*TXT*CSV)

(*TXT;*CSV)

) ' , name, code, northing, easting, elevation
D Convert grid coordinates to geographical (*TXT:*.CSV)

coordinates

name, northing, easting, elevation, code
(*ITXT;*lCSV)

[ name, code, easting, northing, elevation

Destination layer
o ~ S

Field separator

Skip initial rows File encoding
[ 0 ] [ AUTO }

File contents preview (partial)

¥

& Cancel @ Import

name, latitude, longitude, height, code (DEG;
* TXT;*.CSV)

name, latitude, longitude, height, code (DMS;
* TXT;*.CSV)

name, ecefx, ecefy, ecefz, code (*. TXT;*.CSV)

name, code, latitude, longitude, height (DEG;
* TXT;*.CSV)

name, code, latitude, longitude, height (DMS;
* TXT;*.CSV)

name, code, ecefx, ecefy, ecefz (* TXT;*.CSV)

NETCAD (*.NCN)

At the bottom you can see the preview of the file you are importing so that you choose the field separator
correctly and whether to skip the start lines because of the header. It is possible to select a layer where to
store the imported points.
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3.8.1 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 A Project. The project will then be visible in the Project Manager submenu in the Project menu.

To import a *.PD file within an existing project in Cube-a, copy the *.PD file in the path StonexCubeA Project
A (Existing Project folder) A 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 submenu to open it in Cube-a.

3.9 Export Data

Export Data submenu is used to export the survey in a certain 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 Exportto export the file to the export location shown at the top (click to edit the path if you

want).
3 Export File
_ Points and CAD entities to shapeﬂle

/storage/emulated/0/StonexCube/ >

Export Path Export/

LandXML
File Name l 202410251

GNSS report
Data file [ 20241025-1.PD v

Stakeout Report
File type [ Stakeout Report W

DXF (with CAD entities)
€9 [ share after exporting [@] [] Include photos
GIS data to shapefile
FBK

Cube-3d

Cube-fly

Custom File Format (Survey)

C - Name,Northing,Easting,Elevation,Code
‘]‘. Options B Export

DXF-name (height,code)

Name,Latitude Longitude Altitude,Code

DXF (points) Pregeo DAT (|taly)

GoogleEarth KML NETCAD (NCN)

Name,Code,North,EastHeight (Cass) DoL Csv

Raw measurement data format (csv) DOL HTML

DXF-height(code) ALRO

GPX ALRO1

Name,Northing,Easting,Elevation,mileage,offs.. RC

DXF-name (height,code) JSINFO (TS, France)

Pregeo DAT (ltaly) e

PXY (Sweden)

NETCAD (NCN)
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the export location, it will also be shared in real time through the communication channel that will be chosen
(e-mail for example).

If you enable znclude photosZ you will receive a folder containing the photos associated with the points
during the survey.

3.10 Feature Codes

In the Feature Code submenu, you can manage point code libraries. There are already standard libraries, but
you can add new ones by clickingNew or edit those present by clicking Edit.

The feature code assigned to the first point of a graphical entity is also assigned to the graphical entity.

! )] Feature Code Library ! ) English

Current Code . No. Code Name Layer|
Library: English ]
1 ACP AIR CONDITIONE... 0
Please Select Code Library
2 ADR ASPHALT DRIVE 0
English
3 ALUM ALUMINUM CAP 0
cube-a-codelibrary-template
ltalia 4 APB AGGREGATE PILE.., 0
5 APT AGGREGATE PILE... 0
6 AW AWNING 0
7 BA BRIDGE ABUTTM... a
8 BB BOTTOM OF BERM 0
9 BBD BATTER BOARD 0
10 BC BRASS CAP 0
& add @ Edit & Delete

o /] e [/

New Edit Delete 0K o Import B Exort © ox

You can create a new library in Cubea, manually adding codes, or import it after copying it in your Android
device. In the latter case, you can import a .fcl or .txt as in the following figure.

| *codici.xt - Blocco not.,  — O X
File Moedifica Fermato Visualizza 7
nomel, codl, layer

nome2, cod?|

tronco, TR

L 100%  Windows (CRLF) UTF-8

3.11 Share by WiFi

Al 3-Az| O X -2?2FJ3 AKMEXIA® ©°| X ° 3 - aXNPi. ThisJeaturd &jdws wirbless ~ | J 3 X
connection between the Android device on which Cube-a is installed and the PC, to browse the contents
present in the program and download the files from the device to the PC and vice versa.

On the Wi-Fi Sharing page, you must:
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a) Enter the device name (not required).
b) Choose a username (the default username is "guest").

¢) Choose a password (the program shows by default a randomly generated numeric password, which
can also be maintained if you prefer).

d) Choose an IP port number whose value is in the range 102565535 (you can think of the port number
as the home address while the IP address is the name of the street where the house is located).

! ) WiFi Transfer Service

Device name: l MyDevice ]
User: [guest ]
Password: | 12366 |
Port: [21 21 J

Service Started
Server IP:10.0.20.193

This is an FTP Server service.
You can use any FTP Client to connect.

11 sToP SERVICE

U The Android device is connected to a Wi-Fi network.

Before proceeding further, verify that:

U Your PC is connected, wirelessly or by cable, to the same WAFi network to which your device is
connected.

Note: If your Android device and PC are not connected to the same network, you cannot use the function,
except if the network has been configured to allow communication between multiple networks (for example,
if your company has more than one internal network).

When you are sure that all network constraints are satisfied, click Start FTP Serverafter which the Start FTP
Serverkey will change to Stop FTP Server

OA"° MXK-C ©°| X z.; ;-3°7Z Z XKBTW °| X Z-BK-C «z ax’ ~JzX’
The FTP server service igunning.
IP Server: AAA. BBB. CCC.DDD.

Where AAA. BBB. CCC.DDD is the IP address that must be entered later into the FTP client by PC. Note that
the exact value of the IP address depends on the network: the common values for part AAA. BBB are
192,168 and 10.0 for local private networks.

Z° X3 E-A ~X° A° o X MAEJ® -A° T X0O0x «Z  ZXJI%ANXX 9 Eeed « FAMX
to follow additional simple steps from PC.

On the client (your PC) you can use any FTP client (such as FileZilla) to connect to the Android device.
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4. Device B GPS 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, as shown in the
following figures.

Project: [20231121] [202311

FIXED
2% 30736

B X N

GNSS Status Datalink Status ~ Communication

= & O

Working Mode  Datalink Settings Information

e W

WiFi Mode
Settings

®>)) @

RTK Reset Register

A2 & - Y

Project Device Survey Configure Calibrate  Tools

4.1 GNSS Status

The GNSS Status page contains the GNSS positioning information. You can even access to this page by
clicking on solution/satellites on the status bar. The Detailstab is shown in the following figure.
Project: [20231121] [20231121.pd] D Posmoning Information

Latitude 045°07'12.136706"
Longitude 009°24'02.050596"
Altitude 222.8600

N 4776348.916 E 7481 6 Z222.860

e-Bubble- Tilt angle:: 0.0° Northing 4996363.2756
Easting 531505.0212
S & N ;
(JO% O\ N Elevation 2228600
@ ® Mg Speed 0.05 (0.05 avg)
GNSS Status Datalink Status ~ Communication Heading 29.76

Solution FIXED
HRMS 0.018m

@ @ VRMS 0.017m
@]@} O{é}' Satellite G10+R6+C11+Q3/36

Diff Mode AUTO

Working Mode  Datalink Settings Information
Diff.Corr. Age 1.3
PDOP 2.50

[eXele)

@ ono | N HDOP 0.50
G VDOP 1.90
WiFi Mode TDOP 1.80
RTK Reset Register Settings SDOF|295

UTC Time 2023-12-0115:01:17.5
Local Time 2023-12-0116:01:17.5
Distance from base 13165.855

E

)
AR 2 » T

Details Base Satellites | Satellites SNR

Project [EOEYCM Survey Configure Calibrate  Tools Map Info

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

- BAXT EX° J«T © © JBCJES J KX JINNA3Jox °-7 ©° . o
but not for measurements with expected centimetre accuracy. We suggest you wait to obtain a FIXED
solution.

FIXED: the GNSSis 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
distance within which 63% of positions are predicted to fall, to be exact. Twice RMS is the distance which
98% of positions are predicted to fall.

The differential mode °| X ZzZ-32aJ3Jo - Z T ZZX3X«° JHKayduXalwayd zexd 3$5:
AUTO because the decoding is made by GNSS receiver.

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

PDOP: Position dilution of precision. The lower PDOP value, the better satellite distribution, which facilitates
the achievement of FIXED solution.

HDOP: Dilution of horizontal precision.
VDOP: Dilution of vertical precision.
TDOP: Time dilution of precision.

GDOP: Geometric dilution of precision.

DOP Value |Rating Description

1 Ideal Highest possible confidence level corresponding to the highest possible precision.
Measurements can be considered accurate enough to fulfill al

1-2 Excellent - . . o
civil/lengineering/cadastral applications.

2-5 Good Minimum appropriate for calculating usable but not so accurate point positions.

5-10 Moderate The positional accuracy |§ not good enough for any civil applications. If possible
move to get a more open view of the sky.

10-20 Fair Low confidence level. Positional measurements should be discarded, unless th
position is used to get only some rough estimate of the point location.

>20 Poor Measurements are inaccurate and they should be discarded.
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The Basetab is shown in the following figure. It contains information about the base to which the rover is
connected. Click Store Base Coordinate® save base point in the point library.

< Positioning Information

Base ID RTCM-Ref 9999
Latitude 045°07'24.444408"
Longitude 009°34'04.124280"
Altitude 25.1200
Northing 4996821.8371
Easting 544656.0831
Elevation 24.9800
Ref Power
Distance from rover 56873.9959

STORE BASE COORDINATES

Satellites = Satellites
Map Info She

Details Base

The Satellites Maptab is shown in the following figure. It contains the skyplot, so the position of satellites with
respect to the GNSS receiver that is the center of the skyplot.

Legend: GPSblue (GPS); BDlight green (BEIDOU); GLNred (GLONASS); GALpink (GALILEO); SBASiark
green (SBAS); ATtyellow (ATLAS); IRNpurple (IRNSS); QZS$rown (QZSS).

Seen satellites arecolored grey. Tracked satellites are fully colored with the respective color.

< Positioning Information

@ e
> g i
-
o+ P\
Y, @® ® o P
/0 e
L9 /" o)
® N~ |
,‘}( . 2o
@
o’ </
o e %
Details Base Sa:;g:;es Sa:slfl:es SNR

The Satellites Infotab and the SNRtab are shown in the following figures. They contain the name of the
satellites, the L1, L2, L5 frequencies, the azimuth and the elevation angle, and the signal to noise ratio.
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Positioning Information < Positioning Information

Satellite .
I L5/B3 ElevatlonAngIe o,

50db-Hz
40db-Hz
30db-Hz
20db-Hz
10db-Hz H ‘

Odb-Hz HH H | H |

G10 G32
L1/B1 1 L2/B2  LS5/B3

R18 c10

Satellites | Satellites
Map Info

Satellites | Satellites

Map Info =Ll

Details Base

Details Base SNR

4.2 Datalink Status

The Datalink Statuspage contains the datalink details, depending on working mode (see4.4\Working Mode)
and datalink type (see4.5Datalink Settings).

4.3 Communication

In the Communicationpage, 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 and the old Stonex S8 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.
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! )] Communication Settings ] ]

Praject: [20231121 1121.pdl

2 30/36

Device Type: | Stonex GNSS
N 4776349.146 E 748160.414 Z 222.860
. Communication
e-Bubble - Tift angle : 0.0° Mode: [ Bluetooth
w8
7
Bluetooth Name Bluetooth Address

GNSS Status Datalink Status

() MACHENIKE-PC 10:6F:D9:73:B2:98
; @
T

Working Mode  Datalink Settings Information

e ©
&
RTK Reset Register V\gtz;'i\:gie
P O B
? @
hd
R . Y
o A9 T .
ﬂ o | ® search E:ﬂ;d » Connect

Project VNI Survey Configure Calibrate  Tools

Secondly, set the mode of communication between Bluetooth and Wi-Fi. Click Searchto search for nearby
devices, select the device; you can recognize your device from serial number that will appears in the
Bluetooth Name column. Finally, click Connectto establish the connection.

Al X N-a2aJ«T J°o ©°o| X ©°-° 7&XMAzZ 3JIIN° [EX C ©| XJ N|
outputs of the GNSS receiver; this data can also be recorded by checking the box Record data. By clicking on
Information output, you can see the list of possible commands to send to the GNSS receiver to read its output
(the box only show answers to commands works as a filter, you will see the outputs related only to the
command sent).

At the bottom, the command Start starts receiving data; the command Send Data sends the command in the
top window to the GNSS receiver (the window is editable); the command Clear cleans the data received

window.

Command:

LOGALL|

Options:

D Only show answers to commands
[ Log data (Log folder of current job)

[T] Log data as HEX (if non ASCII)

Received Data:
@GEINS,095246,50,43,09923538862,12,0494222]
$GPGGA, 095246.67,4305,954123437 ,N,01202. 96
$GPVTG,29.76,T,32.60,M,0.03,N,0.05,K,A*28
@GEINS,095246.67,43.09923539062,12.0494223(
@GNSS, GET,DEVICE. RTK.RECORD_RAW, 0K, NO*19
@GNSS, GET,DEVICE.RECORD.STATUS

"NTIME 1V:1000|ZDA:10,0K,null*58

$GPGGA, 095246.83,4305.954123557,N,01202. 96
$GPVTG,29.76,T,32.60,M,0.03,N,0.05,K,A*28
@GEINS,095246.83,43.09923539262,12.0494223]

Stop Send Data Clear
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Demo mode

This option in Communication Mode section simulates the connection to a receiver, a useful function to show
the functions of the program without having a GNSS receiver connected. The location of the "fake" GNSS can
be set through geographic coordinates, it can be read from a point in memory or set with the target by
clicking on the map and then on Apply; by pressing connect the simulation begins. The GNSS will simulate a
motion, above the map you can set the static mode.

! ) Communication Settings

Device Type: Stonex GNSS

Communication

Mode: Demo

Set base GNSS coordinates

Latitude | 43.055612836 dd.mmss

nn!

<

Longitude [ 12.030021250"  |dd.mmss

2

Ell. Height | 225.0000

Static position mode (not moving)

Connected for 1.4 minutes

Demo playback

Plays a NMEA stream read from files as if it comes from a real GNSS device.

4.4 Working Mode

The Working Modepage allows you to configure the receiver as rover or base for RTK survey or for static
survey. You can even set NMEA messages and launch configurations saved previously.

! ) Working Mode

] FIXED =
H:0.021
V:0.023 £ 30/36

N 4776316.579 E 748214.033 Z 222.860

Project: [20231121] [20231121.pd]

— -
H:0021 | FXED 0 2
V:0.026 | ££30/36 | miq [94% -
N 4776316.579 E 748214.033 Z 222.860
e-Bubble- Tilt angle : 0.0°

:.6-‘0 O% % e-Bubble - Tilt angle : 0.0°
o P P
S T %
GNSS Status Datalink Status ~ Communication o @}' ® /1\

Communication Static Base

& @ =
Datalink Settings Information | °’®

Saved
T L

Rover NMEA .
configurations

@

RTK Reset Register V\gz;t'i\:;ge
) =
® @
00
-

aBde s v

Project Device Survey Configure Calibrate  Tools
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Saved Configurations

If you save the static, base, or rover configurations, you can find all of these inSaved configurationpage. Here
you can simply select the configuration and click OK to launch the configuration. Click detailsto see details of
the selected configuration; click deleteto delete the selected configuration.

4.4.1 Static

The Static mode settings window is shown in the following figure.

! ) Static mode settings

Parameter settings

Nare: AAAADT (‘;;23"

PDOP limit: [3_5

Elev. Mask angle
(0~45):

10 ]
Collection Imerval:[ 1HZ \/]

Auto Record Static Data: @

Antenna Parameters

Measured Height:[OAUUU ]

Measurement

Type: [ Slant height to altimetry line~ ]

Antenna Height: ' 0.035

A4
| .
@+ Save to Configurations o Apply

Parameter settings
Name: The name of the points in static is limited to 4 characters.

PDOP limit: the maximum PDOP accepted.PDOP meaning at4.1GNSS Status

Elevation Mask angle: the cut off angle starting from horizon. The receiver will not consider satellites in this
angle.

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.

Auto Record Static Data: if enabled, the receiver starts recording automatically when it is turned on,
otherwise you need to manually start raw data recording.

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.
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| —
h P ®
A J
o] / )
p i
e B

Measurement Type:

9 Vertical height -> insert b

Height to phase center -> insert h

Slant height to altimetry line ->insert s
Slant height to altimetry plate -> insert p

= =4 =4

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 largecale 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 static working mode.

Stonex Cube-a 6.4 BUser Manual 43



STONEX
4.4.2 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. They
depend on the GNSS receiver current position and accuracy.

Base mode settings

I

Start Up Mode

O Use Current Coordinates @ Input Base Coordinates

T ; Set Base antenna

E} set Base coordinates height

Options
Base ID: [ 1
PDOP limit: [3‘5

Delay Start(s): IGD

Base startup:

Diff. Mode: ‘ RTCM3

Elev. Mask angle

(0~45); 5

2

: Save to Configurations > Start

LI

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

Click Set Base coordinate® set them and the following page opens.

Base Coordinates Settings

i

Name: [Emer aname ]

@ Geographic coordinates
O Grid coordinates

O ECEF coordinates

Latitude [U 000 }{{)}
Longitude: [O 000 }@
Altitude: [U‘OUO ]

Coordinates from existing point
Use current GPS position

The coordinates sent by program to base are always geographic, but you insert in different formats.
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altitude is the ellipsoidal height. Click on gear icon to change angle format.

.Z E-A ~XBXN° z+43 T N--3T «JOX ZW °| X« °|] X N--3T
by using the coordinate systemsetinCubeJ W J«T °| X zX- T JK - 4 oz’

.Z E-A " XBXN° z($(* N--3T «JOX ZW °] X« ©°| X N--3T
on WGS-84 ellipsoid (the coordinates system and the geoid set are not considered).

And therefore, if you know the local height above sea level then you must select Grid option and previously
set the Geoid (and the right coordinate system) in Cubea.

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

Click OK to confirm the base coordinates.

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

:) Antenna Parameters

Measured Height: {‘l .890 }

Measurement
Type:

Vertical height \/}

Antenna Height:  2.030

@ Cancel Q oK

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.

Stonex Cube-a 6.4 BbUser Manual 45

OX' C

«Jo° X’
X«J MB

«Jo° X’



S

STONEX

b S
I_[
p

Measurement Type:

1 Vertical height -> insert b

1 Height to phase center -> insert h

1 Slant height to altimetry line ->insert s

1 Slant height to altimetry plate -> insert p
Options

In this section you can indicate the Base ID, the PDOP limit value PDOP meaning at4.1GNSS Statu3, 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 A\

~

Base ID: ‘ 1 ]
PDOP limit: ‘ 3.5 ]
Delay Start(s): [60 J
Base startup: @
Diff. Mode: [ RTCM3 N ]
Elev. M_ask angle [5 ]
(0~45):

Record raw data @
Datalink

Enoonc’jl?unication [ Internal Network ~ ]

Imern:al: Aetwork

: Save to Configurations » Start

Datalink

Select communication mode from the dropdown menu. See 4.5Datalink 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 largecale 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.

4.4.3 Rover

Rover mode settings page is shown in the following figure.

Rover mode settings

i

Options

Elev. Mask angle
(0~45):

Record raw data
Datalink

Communication Mode: | Phone Network W

lld

Phone Network

Antenna Parameters

Measured Height: [2000

L J

Measurement

Type: | Vertical height N

Antenna Height: | 2.140

Satellite Systems V

%1 Save to Configurations (] Apply

Options
Elevation Mask angle: the cut off angle starting from horizon (satellites in this angle will notbe 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.
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Datalink

Select communication mode from the dropdown menu. See 4.5Datalink Settings for details on each
communication mode.

F|] X« E-A N-«Z zA3X °| X ->AUXK3-W E--Ac Nl 9Z| % T& P X§ zd!

The aRTK function does not mean ATLAS, even if also aRTK makes use of ATLAS satellites. If you enable-a
RTK, the receiver continues generating RTK positions up to 20 minfrom loss of the RTK correction source.
This function does not require additional costs, and the points saved with aRTK are in the same coordinate
reference system defined by the user, so the same of the other points saved in RTK.

a-RTK stays in centimetre precision for 20 minutes after the GNSS has lost the correction signal, but the
performance decreases as time increases; this is the reason why you can choose the time for using the
function. The GNSS receiver needs at least 1 minute of RTK correction to start the aRTK feature. The
countdown restarts when the GNSS receiver requires the correction sgnal, so you can use the atk feature
every time you want during the survey.

Antenna parameters

You can enter the measured height and set how the measurement is done. Theantenna 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.

Measurement Type:
o Vertical height -> insert b
0 Height to phase center -> insert h
0 Slant height to altimetry line ->insert s

o Slant height to altimetry plate -> insert p

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 largecale differential improvement system
(improvement system based on the quality of satellite signal). Navigation satellites are surveyed by many
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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.

4.5 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 thedescription of all communication modes
that you can select in datalink section when you configure the base or rover.

Project: [20231121] [20231121.pd]

- : ) Datalink Settings
FIXED 0 ] :
3230/36  3s (94% Current Waorking Mode
N 4776316.579 E748214.033 Z 222.860 Working mode: [ Rover }
e-Bubble- Tilt angle: 0.0°
Datalink

B & R
e ®) N D

O, O@ é\@ Datalink type:  None

GNSS Status Datalink Status ~ Communication
- Internal Network
r@} @ Internal Radio
Working Mode Information )
External Radio
% fie] Phone Network
. WiFi Mode
RTK Reset Register Settings L-band
= Bluetooth Radio
& @ S
@fj o0

H @ ‘Qb #Q Tof ‘r' €3 cancel @ ox

Project Device Survey Configure Calibrate  Tools

None
No differential data is sent or received. You will work with SINGLE solution.
Internal Network

See4.5.1 Internal Network

Internal Radio

See4.5.2 Internal Radio

External Radio

You can connect an external radiotoMJ = X J«Tb -3 3 - /EXS3 Z °| XE T-«Z° | JA&X
transmission. The external radio settings page is the same for base and rover. You need to set only the Baud
Rate. You must configurethe3 J T - 3J°3 -° .- N- KW N| J««XKZO® Zz3-2 3JT -w -3

Phone Network

See4.5.3 Phone Network
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L-band

Differential data is receiving by ATLAS satellite trough L-band signal. ATLAS is an exclusive PPP technology
that provides real-time centimeter-level positions; once the corrections are calculated, they are delivered
directly to the end user via geostationary satellite. ATLAS positions are referenced to ITRF08 current epoch.

Bluetooth Radio

%727 7~ - NK-~"X ©°- XE°X3«JK 3JT -Y A|] ~ CJIJEW °| X XE©°X3 «J
this communication mode, the first (and only) step is to establish the Bluetooth connection between tablet

and external radio. You must configurethe3 J T - 3°3 -° - N- KW N| J««XKZd Zz3-2 33T
Dual

Simultaneous sending of data to a remote station via the internal network and via external radio.
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4.5.1 Internal Network
Differential data is transmitted through the network, so you must insert a SIM card with internet connection

available inside the receiver. In the following figures is shown the internal network settings for base and
rover.

rovernetiorsetings

Connect Mode: Connect Mode:
O @® NTRIP (O custom ) tepclient (@) NTRIP O custem

O zvp O Huace
Connection Options: Connection Options:
E?:WL;;‘J(I:;d [5 ] GGA Upload Interval(s):
Automatically connect to network: @ Automatically connect to network: @
APN Settings ey Network Relay: @
Operator: Custom ] APN Settings oo
APN Name: [CMNET ] Operator: Custom ]
User: { ] APN Name: {CMNET ]
Password { ] User: [ ]

Show password [] password [ l

CORS Settings ceo Show password [
Name: Custom ]

CORS Settings oo
IP: [122.13.16.137 J

Name: Custom v ]
Port: [6070 ]

IP: [12‘2.13.16.137 ]
Base access [3900341 500000 ]
point:

Port: [6070 ]
Password { rerree ]

Notify when base coordinates change: CC))

Show password D
MountPoint Settings
& ok

MountPoint: {DUUO_RTCM?,Z ~ ]

CORS Account

User: {GDDG_XA_UU_DOZZ ]

Password { ------ ]

Show password [_]

Get MountPoint Settings

Phone network access:

0

Get Mountpoint (RTK network)
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Connect Mode
TCP: standard transmission control protocol, specific for network transmissions.
NTRIP: standard protocol used to transmit differential data over the CORS network.

ZHD: differential transmission mode of the HI-TARGET network. HUACE: differential transmission mode of
the CHC network. It is also possible to define a userdefined transmission protocol.

Connection options
GGA Upload Interval: value of the GGA message sending interval (by default 5 sec).
Automatically connect to network: the connection starts or re -starts automatically if enabled.

Network Relay: data received via the network are relayed via internal radio to make them available for other
rovers.

APN Settings

You can search for a telephone operator by opening dropdown menu or add a new one by clicking on the
search button (icon with three dots) or use a custom operator by inserting parameters in the dedicated fields.
The operator depends on the SIM card you are using.

CORS Settings

Base CORS settings: set the Caster IP address, it can be alphanumeric; set the Caster port; the base access
point is fixed to the receiver serial number; set the Caster Password (it may not be requested).

Rover CORS settingsyou 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.

Get MountPoint Settings

Get the entry points (mountpoint), you can use the receiver's network or the device's telephone network.
MountPoint Settings

Select the mountpoint from dropdown menu once you have downloaded the list of mountpoint.

Stonex Cube-a 6.4 BUser Manual 52



STONEX
4.5.2 Internal Radio

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

Radio Mode Radio Mode

Channel: [ 8:448.00000 ' ] Channel: { 8:448.00000 ~ ]
Frequency: [ 448.00000 ] Frequency: [ 448.00000 l
Protocol: [ TrimTalk 450S(T) s l Protocol: {TrimTaIk 4508(T) N ]
Power: 500 N l

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

il o3
,ﬁﬁ Default settings & ok &C’ Default settings & ok

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

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 Settingdelow 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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4.5.3 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

Name: [ Custom

IP: l 127.0.0.1

Port: [ 2101

Notify when base coordinates change:

CORS Account

User: [ username

NEP AN sE

Password [--o--o--

Show password [_]

MountPoint:

Corrections

[ mountpoint Y

GET ACCESS POINT

Receive:

o

Automatically connect to network:

Send GGA delay [sec]: 3

Record diff. corrections

Fake GGA coordinates

@@I

Forced GGA latitude
(dd.mmss)

0.0000000000

Forced GGA longitude
(dd.mmss) 0.0000000000

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 settingsyou can search for a CORS by opening dropdown menu or add a new one bylicking 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 sengbosition 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.

4.6 Information

This page contains all detailed hardware and firmware information about the GNSS receiver connected to the
device.

Project: [20231121] [202311217.pd]

S

Project Device Survey Configure Calibrate

4.7 RTK Reset

e
()
L

Tools Dev.info Net info

TRover | p= :) Device Information
FIXED [ ol
= Serial $900341500000
94% -
523036 512 . Model S900
N 4776316.579 E 748214.033 Z 222.860 Hardware Version S900-V1.0
e-Bubble-Tiltangle : 0.0° BIOS Version 4.02
A Firmware Version 1.27.170308
o8 0 NN 3 .
@ (/\ ~ GNSS Firmware Version 5.3Aa4
0, ® o0\ GNSS Serial 18803326
GNSS Status Datalink Status ~ Communication 0S Version 4.10
MCU Version 1.07
Sensor Version 01.08
E:l (/6) Working Mode ROVER
{é}’ ‘@} Current Datalink BLUE
Working Mode  Datalink Settings RTK State FIXED
Power Source BATTERY
Battery Power 94
000
@é one @R Battery Serial 20195955
’ WiFi Mode
RTK Reset Register Settings
® © &
) 00
hd

Radio

This function forces the GNSS board reinitialization. This will result in a complete recalculation of the

location from new satellite signals.
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4.8 Register

You can see the expiration date of the GNSS receiver's user license (that is not the Cubea license). You can
also insert a new GNSS receiver code (temporary or permanent): the GNSS must be connected to Cuba.

4.9 WIiFi Mode Settings

This function allows you to set the Wi -Fi connection of the GNSS receiver.

MASTER: the GNSSacting as hotspot, so other devices can connect to it (e.g., Cubea can connect to the
GNSSby WiFi instead of by Bluetooth).

CLIENT: the GNSSis connected as client to a WiFi network (WiFi hotspot). The password is needed to access
the selected WiFi unless it is not protected. When the GNSSis in CLIENT mode, its WiFi is not visible. To
restore the MASTER mode, connect to the GNSSusing Bluetooth.

4.10 Distance Meter

You can even connect a distance meter to Cubea via bluetooth. The supported brands are Stonex and Leica.
A screen will open where you can search and connect a Disto.

With the connected instrument it will be possible to measure directly from the Cube -a; the "Measure"
command below, which will start the measurement, in this case three measurements have been made. The
"Clean up" button will be useful for deleting data and starting from scratch. The Disto command is available in
all Cube-a functions that require measurement (but the command will only be visible if the distance meter has
previously been connected).

4.11 Utility Locator

You can connect the controller and use Cubea with RD1800 Pipe Locator or RD8200 Radio detection. This
ZXJ° A3 X I A BIMBX C °| o X +.7? a-TAKX -«BEY A| X °Jz
between the controller and the detector.

R Communication Settings Debug
FIXED ] . V
$¥ 30/36 94% Device Type: [ RD8100 l v ‘]
N 4776316.579 E 748214. 033 Z222.860 —
e-Bubble- Tilt angle : 0.0°
& CA U

Working Mode  Datalink Settings Information

Project: [20231121] [20231121.pd] <

Communication Mode:

Options:

Prompt user before collecting a GPS point

voo T
@2} [e] ? ] fﬂ' N Bluetooth Name Bluetooth Address

Settings
$7003120000270 C4:AC:59:4C:69:A4
@j)) $990312100224 74:7A:90:75:91:62
lole]
) $1021610020039 04:A3:16:27:43:69
Distance Meter Remote Control

$901351800001 50:F1:4A:63:32:15

==
IEl| $911311920073 D4:53:83:61:4C:BF
Switeh to TS $911312240027 74:7A:90:E5:1A:33
$901351800208 E8:EB:11:0E:5C:BC

akEle 5 -,
= ﬁ 1 ' S h Di t
Project Device Survey Configure Calibrate  Tools earc iSconnec
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The first time you try to establish the connection, the pairing is required, and the password is 1234. Then,
select the device and clickConnect See the detector user manual for more details on Bluetooth activation and
locator settings.

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 OK

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 Cubea. This way, you can
move the GNSS on the point where the locator is to collect GPS position.

6#Y .Z E-A T "JIJMBX ©°| X -°0 -« z;838-2a°0 A" X3 MXZ-3X N-HKt
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
e Feature Values

Utility Locator

Utility Locator GIS Features Card

Point Name

€ |

User action required Description

Utility Locator data received. [ }
Press OK when ready to collect the

GPS positionA Depth Estimation

Press CANCEL to abort.
[ 3.90 ]

CANCEL 0K

Locate Mode
{ACTIVE }
Locate Frequency
{ 512.00 ]
Marker Type N

Cancel

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. Cub& automatically take information
from detector and insert them in the related GIS field, as in the figure above.
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! ) Project Details

Project Name 20231201

Enable GIS @

Operator

Device

Notes

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

|
|
|
|

Ground to grid s.f.
iy [ 1.00000 ]
Date Created 2023-12-01 16:35:19

i [age 0

STONEX

! ) Activate GIS Feature Set Repository

{ UTILITY-LOCATOR ]
e

/] L+ ® e
Edit Add Clone Delet

Utility Locator Sample Feature Set

Utility Locator
Utility Locator GIS Features Card

Compatible geometries
@ Point

9 Cancel
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5. Device DTS 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, as shown in the
following figures.

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

X
50%

No active station

& @ @

Total Station

P Remote Control Switch to GPS
Communication

A S« N

Project Device Survey Configure Calibrate  Tools

5.1 Total Station Communication

There are currently seven supported total stations: Stonex R15, Stonex R25, Stonex R20Stonex R35, Stonex
R60, Stonex R80 Stonex 120 and Stonex R180. The demo mode works only selecting Stonex R80.

$KB N! «z -« zZA-°JK ?2°J° -« $-2aAR« NJI®° - «ZanSelecttieright - =~ M
Device Typeand dick Searchto look for nearby devices; select the BT name of your instrument and click
Connectto establish the connection.

Project: [TIN TEST] [tin test.pd| . . .
_ ! ) Communication Settings

Device Type: | Stonex R80 l
Communication _
Mode:
CZ::L?:;‘;?&“ Remote Control  Switch to GPS Bluetooth Narr D€MO :s-
o meams ssesoroniac
R180_293847A 88:6B:0F:C5:19:E7
R180_299647 88:6B:0F:C5:18:42
R180_299664 88:6B:0F:C5:18:4B
DL21259 00:07:80:8B:C7:16
$911311920073 D4:53:83:61:4CBF
R180_299646 88:6B:0F:BE:E4:FA
DL30727 00:07:80:8A:80:9F
S$8503121100481 74:7A:90:BA:C5:94

g &

© search Connect
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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 onboard if you
are using Cubea 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 Cubea 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 theDevice nameof 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

E
=
=
S
(&]
@
2
151
=
5]
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
Typedz ?2° - « XE >aA I|8kS¢archt® ek ZoBnearby Tevides; select the BT name of R180 and
click Connectto establish the connection.

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

R60 is characterized only by onboard configuration. In Cube-a installed on the station, select asDevice Type
Z?° - « XE -M-gIB T35 Z« CbrndcttoNegfablish the connection.
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6. Survey

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

Project: [TEST] [test.pd]

Project: [TEST] [test.pd]

FIXED [ ; HA 91.00000 VA 90.10000
$¢ 30/36 SD -
N 5077198.409 E 771948.597 Z222.860
Tilt ON - Tilt angle : 0.0° @ « ® /,
@ . /- @® « © < ©
@ ¢ @ M @ Paoint Survey Point Stakeout Line Stakeout

Point Survey Point Stakeout Line Stakeout

- I, ;
o 1 A e

Stakeout by design lines

design lines <\
> Gridded Scan  VieW In Google CAD
CAD

Earth

3D View

Height Stakeout Road Stakeout

Height Stakeout  Road Stakeout

View in Google

Earth 3D View

—

A E g° T

A = o

Project Device T Configure Calibrate  Tools

Project EVW7O'M Configure Calibrate  Tools

Click Point Surveyto access the survey area. Here you can save points, see them on the background Google
maps or DXF, draw while you are saving points, select points and CAD entities directly typing on them,
change layer, perform geometric calculations and many other operationsdescribed in following.

The page looks different depending on module (GPS orTS). The common functions will be 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.
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Below there is the description of the icons in survey area common for GPS and TS mode.

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

R
FIXED =10 e
S£ 30/36 94% — |

N 4777136.703 E 747942.617 7222860

e-Bubble- Tilt angle: 0.0°

(o\@

Point Survey

‘o

Point Stakeout Line Stakeout

-

Stakeout by
design lines

@

View in Google
Earth

A

Project Device

Zoom in

C]

|

Zoom all

Q Zoom out

K__®
O
¥

1| it

Height Stakeout ~ Road Stakeout

&

X

CAD 3D View

o3 . [
@ B 740 ‘r
2y & - [
TS Configure Calibrate  Tools

Pto]ect [SURVEY M] [survey m.| pd

TR
< FIXED °V°r
V: 0. 029 3£ 30/36 ,sm \94% s

N 4777136.687 E 747942.493 Z 222.860

e-Bubble - Tilt angle : 0.0°

16
222 {227 asn
O i

200 nm‘

Compass (same as the compass device on which Cuba is installed)

% Click to access to the CAD environment (see6.9 CAD)

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

e—¢ itwill turn 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.
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Click to make visible or not the point labels. Hold down to access to 7.1 Display Settings.

Click to access to the7.2 Layers

7 Select line. Click on the icon to enable it then it will turn yellow, and you can click directly
)/ $ on the line in graphic to access the line staking out.

Select point. Click on the icon to enable it then it will turn yellow, and you can click directly
on the point in graphic to access the point staking out.

” Background map. Click to enable or change the map type. Hold down to access to the7.3
/' N\ Background Map page.

n map disabled

n road map

. satellite map

Follow me function is enable: the map is always centered based on the position of the
receiver. Click to disable then a red cross will appear

Hide the side column.

<

® Save only points. Click on the icon to choose the entity to draw while saving points or
return to point capture only (see_7.4 Draw during the survey).

T Click to change the current point type (see 7.5 Point type).

‘; g ‘F: Save the point by clicking on the respective code. Hold down to quickly access to the code
G/H 1 library (3.9 Feature Codes).

aee

ase .

sep Clicktoaccesstothe7.6 Survey Tools
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Click to end the entity you are drawing (see 7.4 Draw during the survey).

Set the fake GNSS position, available only in DEMO mode (se€.3 Communication).

Click to open the_ 3.4 Point Library.

The bottom bar has the following fields:

U  The name of the next point. Click to change the name
0 Code for next point. Click to change the code.

U Antenna height

,
I_[

In GNSS mode, you can choose from thefollowing options:

o Vertical height insert b
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