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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 Cube-a software. 

 

1.1 Install and uninstall 

This paragraph describes how to install and uninstall Stonex Cube-a. 

Install 

I. Download the file with extension *.apk for installing the software and copy it into the internal memory 
of the Android device. 

II. 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, click App 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 A06000000000000000 . 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. 
III. Click Accept if you accept the contract, otherwise click Decline to 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. 

 

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! 
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/St onexCube/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 Cube-a.  
 

/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/ItalyIGM  The folder where Cube-a looks for grid files (*.gr1/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 "MyProject1", the resulting structure of the subfolders in the 
project folder will be as described in the following table.  

/StonexCube/Project /MyProject1  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 /MyProject1/Data  Survey files (files *.PD). 
 

/StonexCube/Project /MyProject1/Log  NMEA messages or TS log files if the debug function 
in enabled (see 4.3 Communication). 
 

/StonexCube/Project /MyProject1/Photos  Photos taken during the survey. 

/StonexCube/Project /MyProject1/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 GNSS and not in the 
handheld. 
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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, Cube-a automatically creates a file with extension *.PD, with the 
same name of the project, in the Data folder in the project folder (File/StonexCube/Project/Data); PD is the 
extension of the surveys created with Cube-a. 
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2. Main Interface 

The main interface of the software consists of the Status Bar always visible at the top and the Menu Bar at the 
bottom, 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 or Total Station mode. 

 

2.1 Status Bar Ɖ GPS Module 

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

 

 

1. The name of the current Project and the PD file currently in use (see 3Project). 

2. Indicator of conformity to tolerances set by user (see 7.5Point type). 

a. Green: tolerances respected. 

b. Red: tolerances not respected. 

c. Yellow: tolerances respected only in part. 

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

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

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

6. Data transmission mode (see 4.5 Datalink Settings) and age of differential corrections (see 4.1 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 (see 9.5 Sensor Options). 

 

2.2 Status Bar Ɖ TS Module 

In the Total station mode, the status bar is as follows. 

10 

1 
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5 6 
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1. The name of the current Project and the PD file currently in use (see 3 Project).  

2. Measurements of the total station:  

HA -> horizontal angle. 

VA -> vertical angle (by clicking on the angle you can view it as a percentage). 

SD -> slope distance. 

HD -> horizontal distance. 

3. Face of the station in use. Click to rotate the total station.  

a. F1 left face. 

b. F2 right face. 

4. Prism state: 

    the prism is not locked. 

  looking for prism. 

  prism is locked. 

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

6. Total Station battery level. 

7. Switch to GPS mode. 

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

 

2.2.1 TS Control Panel 

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

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

Á Laser pointer:  can be turned off/on  
Á Target type:  

o No Prism if you are surveying points without prism  

o Reflector if you are measuring a point identified by a reflective sheet  

o Prism up to 2,500 meters  

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

Á Measuring mode: 

o Single - Fine: the station will measure a single and precise measurement point  
o Tracking - Fine: The station will continue to make precise measurements point, until it is 

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

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

precise measurement is made  
o Average (3): the station will survey 3 points measurements and Cube-a will average them.

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

Press over the icon to enter as many measures as you want  
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Á Target Auto: Can be enabled  /disabled . If enabled, corrects target aim with respect to 
the target axis. Calculates angular corrections (horizontal and vertical) to correct angles without 
having to aim exactly at the center of the prism. If Autotarget is enabled, the Lock is disabled 
and vice versa.  

Á Lock: Can be enabled  / disabled . It makes sense to enable it if you are using a prism 
as a target.  

Á Electronic Helpline: Can be enabled (3 levels available)  /disabled.   

Á PL (Laser Plummet): Can be enabled (3 levels available)  /disabled .  

Á Prism Type : Select the prism model from the list or choose CUSTOM to insert the desired 
offset values. 

NOTE: Since the vertical offset of the prism is defined on this page, this value should not be considered by 
setting the height of the measure during the Survey but inserting the height of the pole only.  

 

Total station rotation  

From here you can manage the motorized station remotely. You can rotate the telescope up /down /left

/right ; movements can be stopped by pressing stop.   

From this page you can also change the face of the instrument (from face I to face II and vice versa).  

Prism searching 

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 /left / right  or within larger and larger area , starting from where 
the telescope is positioned.  

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

 

2.3 Menu Bar 

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

 

 

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, Cube-a 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. 

 

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. 

 

3.1 Project Manager 

This page contains the list of the projects. 
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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. 

 

On the right is visible the memory space used in red and the free space in green. 

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

 

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

ü New: Create a new project. 

ü Open: Open a project after selecting it in the list. 

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

ü Delete: Delete the selected project. 

ü Clone: Duplicate the selected project. 

 

By clicking New it opens the following window.  
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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 section 3.1.1 
GIS Project for more information.  

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

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

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

 

Recently used systems 

 
Details of the 

selected system 
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In the Coordinate System section at the top, you can select RTCM 1021-1027 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 type drop-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 File to import an external coordinate system: the compatible formats are *.SP, *.JXL. 

Click Project to take the coordinate system from an existing project. 

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

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

$|XN¦ º|X ZӃӃÇ «z °º « º °X³Z³ª J ż«X-° «º ӃNJӃ ÊJº «Ž J´ ´« J´ ÉÄ N³XJºX º|X °³¤XNºŸ ?XX9.1 One 
Point Localization for more information.  

 

 

Click Previous º MJN¦ º °³XÆ Ä´ °JzX Ǝ°³¤XNº «JªXŵ ´ÉªMӃ Ӄ M³J³ÉŹƏŸ 

Click Create to 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 from Project 
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 drop-down menu to use it in the current project (select it and 
click OK), or to edit it (select it and click Edit), or to clone it (in this case you can modify the clone without 
changing the existing one) or delete it. 
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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 drop-down menu. In the 
same folder you can find some sample files.  

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

   

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 
Edit to change the name and create the list of attributes for this class. 

Click Add to add a new class. Click Delete to delete the selected class. Click Cancel to undo the changes. Click 
OK º N«Z ³ª º|X N|J«zX´ J«T ³XºÄ³« º º|X Ž(T º +.? *XJºÄ³X ?Xº >X°´ º³ÉŽ Ç «TÇŸ 
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.Z ÉÄ ´XӃXNº J NӃJ´´ Z³ª ż>X°´ º³É N«ºX«º´Ž J«T NӃ N¦Editŵ º|X ż(T º +.? *XJºÄ³X ?XºŽ Ç «TÇ J°°XJ³´Ÿ ,X³X
you can change the name and description of the class, select compatible geometries, and create or edit the list 
of attributes, the Feature List . 

When you create a new class, an attribute appears by default, its name is "F1", then select this and click Edit to 
change the name and customize it. 

Click Add to add a new attribute to the current class. Click Delete to delete an attribute in the current  class 

  

If you select an attribute from the attribute list (Feature List) and click Editŵ º|X ż(T º +.? *XJºÄ³XŽ Ç «TÇ
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 Cube-Jŷ ´XӃXNº ż+ ÆX« 2 ´ºŽ Z³ª º|X T³°-down menu, then 
NӃ N¦ º|X °X«N Ӄŵ J«T º|X ż(T º ÆJӃÄX Ӄ ´ºŽ Ç «TÇ J°°XJ³´Ÿ 
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3.2 Project Details 

In the Project Details submenu, 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. 

   

 

3.3 File Manager 

As anticipated in the previous paragraphs, a project can contain multiple surveys. In the File 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, Cube-a 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 Cube-a, you can only do it during export. 
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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.  

 

  

You can search for a point by filtering the search by name or code or select it directly from the survey area by 
Ä´ «z º|X ż´XӃXNº ° «ºŽ  N« ³X°³X´X«ºXT MÉ J MӃÄX |J«T º|Jº  «T NJºX´ Ǝ N«  « º|X Ä°°X³ ³ z|ºƏŸ 

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

 

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

 

 

3.5 Fieldbook 

In the page Fieldbook you can see the list of the GNSS bases with their baselines and the list of the Total Station 
bases (stations) with their measures, depending on your current job. This function will be available from the 
next version. 

   

 



 

Stonex Cube-a 6.1 Ɖ User Manual    25 
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3.6 Import Raster Image 

A|X .ª°³º >J´ºX³ .ªJzX ´ÄMªX«Ä JӃӃÇ´ ÉÄ º  ª°³º J ³J´ºX³ zX³XZX³X«NXT  ªJzXŸ #É NӃ N¦ «z ż8°X« >J´ºX³
ImageŻŴ the default path is StonexCube Ą Input, but you can move to other folders . 

Cube-a supports raster images in the following formats: 

ü Portable Network Graphics (PNG) Ɖ lossless compression. 
ü JPG (Joint Photographic Experts Group) Ɖ non-leak-free compress. 
ü TIF (Tagged Image File Format)Ɖ 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 Cube-desk).  

The following table shows what type of W ord 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 
ªXª³Éŵ º|X ´É´ºXª zX«X³JºX´  «´ÄZZ N X«º ªXª³É X³³³ŽŸ 

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 Cube-a must uncompressed them before viewing them, and this 
may require more memory than the Android operating system can provide. 

As a rule: 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. 

 

3.6.1 Raster image georeferencing 

When you import a raster image, you can perform the georeferencing in Cube-a, by clicking on georeferencing 
option as in the following figure.  
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You need 4 points couples at least to perform the georeferencing. You need to associate the coordinates to 4 
points not aligned at least in the raster image. You can take the coordinates from point library, from current 
GNSS position or from survey area. 

  

   

Click calculate icon below on the right to see the list of point couples and residuals. 
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Click OK in the Residuals page to perform the georeferencing.  

 

3.7 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. 

   

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. 

 

3.7.1 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 Ą Project. The project will then be visible in the Project Manager submenu in the Project menu.  
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To import a *.PD file within an existing project in Cube-a, copy the *.PD file in the path StonexCube Ą Project 
Ą (Existing Project folder) Ą 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. 

 

3.8 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 expo rt, the survey (.PD file) and the format in which you want to export. Click 
Export to export the file to the export location shown at the top (click to edit the path if you want).  

   

.Z ÉÄ X«JMӃX º|X ż?|J³X JZºX³ XÈ°³º «zŽ °º «ŵ MXZ³X NӃ N¦ «zExport, the same file that will be exported to 
the export location, it will also be shared in real time through the communication channel that will be chosen 
(e-mail for example). 

 

3.9 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 clicking New or edit those present by clicking Edit.  
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You can create a new library in Cube-a, 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. 

 

 

3.10 Share by WiFi 

A|³Äz| º|X ż?|J³X Æ J F -* Ž ´ÄMªX«Äŵ º|X °³¤ect can also be shared via Wi-Fi. This feature allows wireless 
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: 

a) Enter the device name (not required). 

b) Choose a username (the default username is "guest"). 

c) 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 1025-65535 (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). 
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Before proceeding further, verify that:  

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

ü Your PC is connected, wirelessly or by cable, to the same Wi-Fi 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 Server, after which the Start FTP 
Server key will change to Stop FTP Server. 

0Ä´º MXӃÇ º|X ż.; ;³ºŽ Z XӃTŵ º|X ZӃӃÇ «z ªX´´JzX´ Ç ӃӃ J°°XJ³ŷ 

The FTP server service is running. 

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.  

 ZºX³ ÉÄ ´Xº Ä° º|X ÆJ³ Ä´ ´Xºº «z´ N³³XNºӃÉ J«T ´ºJ³º º|X ż?|J³X Æ J F -* Ž ZXJºÄ³X Z³ª $ÄMX-a, you need 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 Ɖ 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 . 

 

 

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 Details tab is shown in the following figure.  

   

 

The Solution  can be NO FIX, SINGLE, DGNSS, FLOAT, FIXED. 
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NO FIX: the GNSS position is not available (you are not connected to GNSS receiver, or the receiver does not 
see any satellites) 

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

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

FLOAT: the GNSS is receiving differential corrections from the base, but the RTK algorithm has not been solved 
ÉXº J«T  º  ´ JӃÇJÉ´ J ӃX´´ JNNÄ³JºX °´ º « º|J« J *.G(& ´ӃÄº «Ÿ .ºŻ´ J zT ´ӃÄº « Z³ +.? ´Ä³ÆXÉ´ MÄº «º
for measurements with expected centimetre accuracy. We suggest you wait to obtain a FIXED solution. 

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

HRMS and VRMS stand for horizontal and vertical root mean square. They are in meters or feet (depending on 
system settings) and can be used to have an idea of accuracy level. They are the horizontal and vertical 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   ´ º|X Z³ªJº Z T ZZX³X«º JӃ ªX´´JzX´ Ǝ$5>ŵ >A$5ŹƏŸ .« $ÄMX-a you always read 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. 

1-2 Excellent 
Measurements can be considered accurate enough to fulfill all 
civil/engineering/cadastral applications. 

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

5-10 Moderate  
The positional accuracy is 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 the 
position is used to get only some rough estimate of the point location. 

>20 Poor Measurements are inaccurate and they should be discarded. 

 

The Base tab is shown in the following figure. It contains information about the base to which the rover is 
connected. Click Store Base Coordinates to save base point in the point library. 
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The Satellites Map tab 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: GPS-blue (GPS); BD-light green (BEIDOU); GLN-red (GLONASS); GAL-pink (GALILEO); SBAS-dark 
green (SBAS); ATL-yellow (ATLAS); IRN-purple (IRNSS); QZSS-brown (QZSS). 

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

 

 

The Satellites Info tab and the SNR tab 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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4.2 Datalink Status 

The Datalink Status page contains the datalink details, depending on working mode (see 4.4Working Mode ) and 
datalink type (see 4.5Datalink Settings). 

 

4.3 Communication 

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

Stonex GNSS for all the latest generation Stonex GNSS receivers 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.  



 

Stonex Cube-a 6.1 Ɖ User Manual    36 
 

   

Secondly, set the mode of communication between Bluetooth and Wi-Fi. Click Search to 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 Connect to establish the connection. 

A|X NªªJ«T Jº º|X º° ż&XMÄzŽ ƎJNº ÆX Ç º| XJN| ªTX Z NªªÄ« NJº «Ə JӃӃÇ´ ÉÄ ºo consult the 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.  

 

 

Demo mode  
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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.  

 

Demo playback 

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

 

4.4 Working Mode  

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

   

Saved Configurations 
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If you save the static, base, or rover configurations, you can find all of these in Saved configurations page. Here 
you can simply select the configuration and click OK to launch the configuration. Click details to see details of 
the selected configuration; click delete to delete the selected configuration.  

 

4.4.1 Static 

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

 

Parameter settings 

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

PDOP limit: the maximum PDOP accepted. PDOP meaning at 4.1GNSS 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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Measurement Type: 

¶ Vertical height -> insert b 
¶ Height to phase center -> insert h 
¶ Slant height to altimetry line ->insert s 
¶ 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 large-scale differential improvement system 
(improvement system based on the quality of satellite signal). Navigation satellites are surveyed by many widely 
distributed different stations and the acquired raw data is sent to a computing center. Then from the calculation 
center, correction information is sent to geostationary satellites of the covered area, and finally, geostationary 
satellites send corrections to users, helping to improve positioning accuracy. 

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

Click Apply to start the receiver to static working mode.  

 

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. 
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Input Base Coordinates 

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

Click Set Base coordinates to set them and the following page opens. 

 

 

The coordinates sent by program to base are always geographic, but you insert in different formats. 

.Z ÉÄ ´XӃXNº ż+Xz³J°| N N³T «JºX´Žŵ º|X« º|X N³T «JºX´ Ç ӃӃ MX ´X«º J´ ÇXӃӃ J´ ÉÄ  «´X³º º|Xªŵ ´ º|X
altitude is the ellipsoidal height. Click on gear icon to change angle format. 

.Z ÉÄ ´XӃXNº ż+³ T N³T «JºX´Žŵ º|X« º|X N³T «JºX´ ÉÄ  «´X³º Ç ӃӃ MX N«ÆX³ºXT  « zXz³J°| N N³T «ates by 
using the coordinate system set in Cube-Jŵ J«T º|X zX T JӃ´  Z  ºŻ´ X«JMӃXTŸ 

.Z ÉÄ ´XӃXNº ż($(* N³T «JºX´Žŵ º|X« º|X N³T «JºX´ ÉÄ  «´X³º Ç ӃӃ MX N«ÆX³ºXT  « zXz³J°| N N³T «JºX´
on WGS-84 ellipsoid (the coordinates system and the geoid set are not considered). 
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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 Cube-a. 

 

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 to set base height and the following page opens. 

 

 

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

¶ Vertical height -> insert b 
¶ Height to phase center -> insert h 
¶ Slant height to altimetry line ->insert s 
¶ Slant height to altimetry plate -> insert p 

 

Options  

In this section you can indicate the Base ID, the PDOP limit value (PDOP meaning at 4.1GNSS Status), 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. 

 

 

Datalink  

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

 

Satellite Systems 

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

 

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

 

 

Options  

Elevation Mask angle: the cut off angle starting from horizon (satellites in this angle will not be considered). 

Record raw data: you can enable the GNSS raw data recording if you need.  

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

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

 

Datalink  

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

When you configure the Rover, you can Z «T º|X żJ->A1Ž °º «  « º|X &JºJӃ «¦ ´XNº «Ÿ 

The a-RTK function does not mean ATLAS, even if also a-RTK makes use of ATLAS satellites. If you enable a-
RTK, the receiver continues generating RTK positions up to 20 min from loss of the RTK correction source. This 
function does not require additional costs, and the points saved with a-RTK 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 a-RTK feature. The countdown 
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restarts when the GNSS receiver requires the correction sgnal, so you can use the a-rtk feature every time you 
want during the survey. 

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.  

 

  

 

Measurement Type: 

o Vertical height -> insert b 

o Height to phase center -> insert h 

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

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

Click Apply to start the receiver to rover working mode.  
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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 the description of all communication modes that 
you can select in datalink section when you configure the base or rover. 

   

None 

No differential data is sent or received. You will work with SINGLE solution. 

Internal Network  

See 4.5.1 Internal Network  

Internal Radio 

See 4.5.2 Internal Radio 

External Radio 

You can connect an external radio to base J«TƄ ³ ³ÆX³  Z º|XÉ T«Żº |JÆX  º ³ º  «N³XJ´X º|X ³J«zX Z TJºJ
transmission. The external radio settings page is the same for base and rover. You need to set only the Baud 
Rate. You must configure the ³JT  Ǝ°³ºNӃŵ N|J««XӃŹƏ Z³ª ³JT ŵ ³ ³JT application. 

Phone Network  

See 4.5.3 Phone Network 

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  

.ºŻ´ ´ NӃ´X º XÈºX³«JӃ ³JT Ÿ A| ´ ÇJÉŵ º|X XÈºX³«JӃ ³JT   ´ N««XNºXT º|³Äz| #ӃÄXºº|ŵ ´ Ç|X« ÉÄ ´XӃXNº
this communication mode, the first (and only) step is to establish the Bluetooth connection between tablet and 
external radio. You must configure the ³JT  Ǝ°³ºNӃŵ N|J««XӃŹƏ Z³ª ³JT Ÿ 

Dual 



 

Stonex Cube-a 6.1 Ɖ User Manual    46 
 

Simultaneous sending of data to a remote station via the internal network and via external radio. 

 

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. 
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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 user-defined transmission protocol. 

Connection options  

GGA Upload Interval: value of the GGA message sending interval (by default 5 sec).  

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

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

CORS Account 

Set the user and password to access the CORS.  

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.  

 

4.5.2 Internal Radio 

Differential data is tra nsmitted via GNSS internal radio. In the following figures is shown the internal network 
settings for base and rover. 
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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 Settings below to change the frequency of the channels. 

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

 

4.5.3 Phone Network 

Different ial 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. 
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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. 

CORS Settings 

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

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

CORS Account 

Set the user and password to access the CORS 

MountPoint  

Click Get Access Point to download the list of mountpoints.  

Select the mountpoint from dropdown menu.  
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Automatically connect to network: the connection starts or re -starts automatically if enabled. 

Send GGA delay: interval (in seconds) to send position to NTRIP caster, to obtain the right corrections for that 
position. 

Record diff. corrections: only for debug, to record all corrections received (and to send them to us) for test. 

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

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

 

Click Start to start receiving differential corrections.  

 

4.6 Information  

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

 

 

4.7 RTK Reset 

This function forces the GNSS board re-initialization. This will result in a complete recalculation of the location 
from new satellite signals.  

 

4.8 Register 

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

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

MASTER: the GNSS acting as hotspot, so other devices can connect to it (e.g., Cube-a can connect to the GNSS 
by WiFi instead of by Bluetooth).  

CLIENT: the GNSS is 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 GNSS is in CLIENT mode, its WiFi is not visible. To 
restore the MASTER mode, connect to the GNSS using Bluetooth. 

 

4.10 Distance Meter 

You can even connect a distance meter to Cube-a 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 Cube-a with RD1800 Pipe Locator. This feature is available with the 
+.? ªTÄӃX «ӃÉŸ A|X °JzX żCº Ӄ ºÉ 2NJº³Ž N«´ ´º´ «ӃÉ  « #ӃÄXºº| N««XNº « MXºÇXX« º|Xcontroller and 
the detector.  

   

The first time you try to establish the connection, the pairing is required, and the password is 1234. Then, select 
the device and click Connect. See the detector user manual for more details on Bluetooth activation and locator 
settings. 
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Once the connection is done, when you press the measure button  on the instrument to take measurement 
of the found pipes, the following message automatically appears in Cube-a. This way, you can move the GNSS 
on the point where the locator is to collect GPS position.  

NBŸ .Z ÉÄ T ´JMӃX º|X °º « ż;³ª°º Ä´X³ MXZ³X NӃӃXNº «z +;? ° «ºŽ  « #ӃÄXºº| N««XNº « °JzXŵ º|X« º|X
following alert does not appear and the GPS position is taken as soon as you press the measure button on the 
detector. 

   

Remind to enable the GIS option and select Utility Locator GIS group of attributes to automatically save the 
detector measures as GIS attributes when you save the GPS point. Cube-a automatically take information from 
detector and insert them in the related GIS field, as in the figure above. 
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5. Device Ɖ TS Module 

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

 

5.1 Total Station Communication 

There are currently five supported total stations: Stonex R15, Stonex R25, Stonex R20, Stonex R35, Stonex 
R80. The demo mode works only if you select Stonex R80. 
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6. Survey 

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

   

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

The page looks different depending on module (GPS or TS). 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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6.1 Point Survey 

Below there is the description of the icons in survey area common for GPS and TS mode. 

   

  

 
Zoom in 

  

 
Zoom all 

  

 
Zoom out 

  

 
Compass (same as the compass device on which Cube-a is installed) 

  

 
Click to access to the CAD environment (see 6.9 CAD) 

  

 

Calculate distances and area between points on the map. Click on the icon to enable it then    
it will 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 the 7.2 Layers. 

  

 

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 the 7.3 
Background Map page. 

  map disabled 

  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). 

  

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

  

 

Save the point by clicking on the respective code. Hold down to quickly access to the code 
library (3.9 Feature Codes). 

  

 
Click to access to the 7.6 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 (see 4.3 Communication). 

  

 
Click to open the 3.4 Point Library. 

 

 

The bottom bar has the following fields: 

 

 

 

ü The name of the next point. Click to change the name. 

 

ü Code for next point. Click to change the code. 

 

ü Antenna height 

 

  

 

In GNSS mode, you can choose from the following options: 

o Vertical height: insert b 
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o Height to phase center: insert h 

o Slant height to altimetry line: insert s 

o Slant height to altimetry plate: insert p 

 

In Total Station mode, the values refer to the height of the pole. 

NOTE: Enter the height of the pole only if you have already considered the vertical offset of the prism in the 
prism setting (see 2.2.1 TS Control Panel). 

 

6.1.1 GPS Survey 

In GPS mode, the survey area looks like the following figure. 

 

The only icon more than those described in the previous paragraph is the following  

 

 

Record GPS point 

 

6.1.2 GIS Survey 

If the GIS option is enabled for the current project, the Enter GIS Attributes window appears after saving a point 
or CAD entity. Here you can choose the attribute class by clicking on the right or left arrow and enter the GIS 
attributes accordingly. Click Cancel to clear the inserted attributes or click OK to confirm.  
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6.1.3 TS Survey 

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

 

The MEAS and REC icons are red when the station has not yet been declared. Cube-a will not allow you to 
survey points as long as the keys remain red, but pressing on one of them, you will have the following message 
that leads directly to the station definition page. C lick OK to declare the station (see 10.1 Station on point  and 
10.2 Resection/Free Station). 
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In the survey area, in addition to the icons described in 6.1 Point Survey, in TS mode there are the following 
functions. 

 

 

Measure 

  

 

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

  

 

Stop the measurement if you are in tracking mode or searching for the prism. 

  

 

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

  

 

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

 

 

6.2 Point Stakeout 

The point stakeout interface is shown in the following figure.  
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In addition to the functions that are in 6.1 Point Survey, there are also the following features. 

 

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

  

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

 North: rotate on yourself so that the North is in front of you . 
South: rotate on yourself so that the South is in front of you . 
Sun: rotate on yourself so that the Sun is in front of you . 
Shadow: rotate on yourself so that t he Sun is behind you. 
Point: rotate on yourself so that the reference point is in front of you . 
Line: rotate on yourself to have the same orientation of the defined alignment. To define the 
alignment points, use the point selection tool (blue pointing hand). 

 Station (2-man): choose this option if there are two people at least in the field (only in TS 
mode). One stays at the total station and gives instructions to the second one who is close to 
prism. 
Station (1-man): choose this option if you are alone in the field. It must refer to the location 
of the station and move by supporting the prism. This mode is to be used if you are working 
with a motorized/robotic station.  

  

 

Shows the current location on the map, by representing a red arrow. The picket point is 
highlighted with a red and blue circle, and a purple line, which connects current position and 
point, shows the distance. 

  
  
  

 

Shows the direction in which you are moving through a blue arrow and the distance between 

the current position and the point to stake out. To return to the map view press the . 
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1. Move back or forward to the distance shown to find the point: once the point is found, satisfying the 
declared tolerance, the arrow will turn green . 

2. Move left or right for the distance shown to find the point: once the point is found, satisfying the 
declared tolerance, the arrow will turn green . 

3. Shows the elevation of the stake out point: the point can be above or below  , suggesting stretch or 
carry-over: once the point is found, satisfying the declared tolerance, the arrow will turn green . 

4. ID of the po int you are Setting out. 
5. Picket the previous point. 
6. Picket the next point.  
7. Access the points library to select another point to stakeout. 

 

Click the icon highlighted in red to access the Survey Tools. In addition to the functions described in 7.6 Survey 
Tools there are also the Stake Point Settings. 

   

Prompt Range: three concentric circles can be displayed on the screen around the point (the center is the point 
to stake out). Define the maximum distance from the point for displaying circles. 

Display Information: Select what information you want to see on screen. 

2D tolerance: Insert staking out tolerance into floor plan. 

Z tolerance:  Insert the tolerance for stacking out in elevation.  

 

6.3 Line Stakeout 

The Line stakeout interface is shown in the following figure. The icons are the same described in the previous 
paragraph, see 6.2 Point Stakeout for more details on available options. The line you are staking out is 
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highlighted in red. The current position is shown with a red circle (if you hold still) or arrow (if you move). The 
point you are staking out is shown with an orange circle. The pink value is the chainage with respect to the first 
point of the line that is 0.000.  

 

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

If you want to stakeout a line from a DXF file, remind that, if you import the file as external drawing then the 
lines and entities of the DXF are not listed in the line library so they must be selected from the map in the 
Survey Area (see 6.1 Point Survey). 

 

6.3.1 Line Stakeout Settings 

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

 

Offset distance 

Stakeout the line selected shifted by value you insert. 

 

Setting out of intermediate points  

Disabled: the indications are only for reach the line or the extensions of the line. 

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

 

In the following example, setting out of intermediate points is enabled and the line has been divided in two 
(interval value) parts, so the indications are for reach specific points that are the first, the middle and the end 
point of the line.  
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Click the icon in red in the following figure to stakeout specific points on the extensions of the line or on the 
shifted line. 

 

 

In the following example, the indications are for reach the point at chainage 0, with an offset distance of 100 
meters on the right with respect to the line.  
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Click the icon in red in the following figure to access the Survey Tools. In addition to the f unctions described in 
7.7Survey Tools there are also the Stake Line Settings. 

   

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

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

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

Display Track: "View" to see the points of the last positions (shows the scrap of the route executed). 

 

6.4 Stakeout by design lines 

With this function, you can create parallel lines from one as a reference and stake out all lines. 










































































































































