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Software Introduction

Cube-manager is a software, part of the Cube-suite by Stonex Srl. It offers tools for the
transferring and processing of data from GNSS receivers and total stations. The program
consists of a series of general functions that represent the core and 4 specialized modules
that provide accurate and complete commands dedicated to 4 processing that are
commonly performed on surveys.

The P module is about Post-processing. This module is subdivided into 5 commands: Stop
& Go, Kinematic, Static with single base, Static with multiple base and Network adjustments.

The T module is named after Topography, in this module all the most topographic functions
are included, such as the roto-translation, the coordinates conversion or the geo-referencing
of raster files.

Module M concerns Modeling, this package proposes calculation functions such as
triangulation and contour lines.

Module F concerns Photogrammetry, at the time of which we write, this module is not yet
designed.

The purchase of a module will give the possibility to access the general functions of the
program as well as of course the additional functions included in the package. You can use
a reduced and free version of the functions of this program by downloading the Cube-link
software that is also part of the Cube-suite by Stonex Srl.

The application has a modern Microsoft interface and implements a CAD, easy to use and
flexible, which allows you to view data in both 2D and 3D. It offers functions for graphical
and tabular displaying of raw data and results; some COGO commands; functions for
importing and exporting data, using standard file formats such as DXF or CSV and manages
the most common vector entities (lines, polylines, circles, arcs, texts, ...).

The Cube-manager also supports a special point entity called the Topographic Point.
Topographic points are the fundamental parts of each survey and are generated by
importing data or using specific tools. These must be considered as a data structure that
contains all the information acquired during the topographic survey, even if obtained from
multiple surveys of the GNSS or TPS type. For example: importing a GNSS survey generates
topographic points that will be represented by symbols and with different graphic
properties. These must be considered as a data structure that contains all the information
acquired during the topographic survey, both relative to the position, such as coordinates
(east, north, height, latitude, longitude, elevation) but also related to accuracy and control
(e.g. Residuals), and information on working methods (e.g. RTK differential correction).

Stonex Software Cube-manager v4.3 - User manual 4
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1 Installing and uninstalling Cube-manager

1.1 Cube-manager installation

To install the program, select the language, read and accept the user license agreement;
select the folder for the location of the shortcuts and eventually set any link to the program
from the desktop. Before you click the install button you can check and change the
program's folder location, the start menu and the folder.

The setup is available for 32-bit and 64-bit platforms.

Once the installation is completed, the first time you launch the program you will be asked
to enter the code. Just enter your data in the form fields (Figure 1.1) following the
instructions on the screen.

If you are not online at the time of the registration, simply contact by phone (or fax) the

Stonex Srl and communicate the code that will appear on the screen (SERIAL NUMBER)
together with the purchase code and user data for registration.

1.2 Cube-manager uninstallation

To uninstall, go to the folder where the program is located and press the uninstall button
that will execute the operation.

@= Stonex Cube-manager - Activation - X

SERIAL NUMBER
NT3X-HCCU-EX02-GLCE-4FHJA4]

Copia

@ I have a purchase code (1)

Enter the purchase code

| || s

O Ihave an activation code

‘ Incolla

Licensee data

Company/Name and surname (2} City (2)

Address

Country (2)

E-mail (2) Phaone

$® cube-manager

(1) Internet connectivity required (2) Mandatory field

| Confirm and enable Cube-manager by Internet Cancel
Figure 1.1
Stonex Software Cube-manager v4.3 - User manual 6
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2 General functions

2.1 File (tab)

File is the first tab and is located at the top left of the main screen. This section contains
many utility commands, including one for settings, and for import and export operations
(Figure 2.1). The commands at the bottom provide general information: by clicking the
Release notes command, you can access the file with a summary of all the information
concerning the new versions and the updates of the program; Online Manual is the
command that opens the PDF of the User Manual; Information opens the general
presentation window of the software, where you can see the installed version number and
the active module or modules.

l&} MNew...

r& Open...

E‘a Save

Save as...

Save Copy as...

Recent projects .
Import g

Export 4

¥ Do g lE

Settings...

%X,

Set graphic styles -

.

Upload utility files -

Fieldbook list...

Check for updates...

O ¢ [

Activate Cube-
Manager...

¥ Releasenotes €@ Online manual @ Information ¢ Close window (Exit)

Figure 2.1
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2.1.1 Create, open and save jobs

Cube-manager files have *.cubemgr extension and contain all the CAD and topographic
entities used during processing. When you want to create a new job, the application asks if
you want to create a new blank job with default variables or if you want to proceed with a
new job with variables from template files, it is in fact possible to save template files ( with
extension .cubemntl) that contain all the settings used for a project (variable dimensions,
parameter settings, levels, etc.).

If you want to open a file in memory, the supported extensions will be those related to the
project file of the Cube-manager program, the automatic save file (.cubemnbk) and for
compatibility the projects and saving extensions of the Cube-link program will also be
recognized.

Saving jobs will include the possibility to save a project file or a template file.

Recent projects are saved in a list in the File menu (Recent projects command). Selecting a
project from this list and hovering the mouse over will display a preview of the job graphics.

Stonex Software Cube-manager v4.3 - User manual 8
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2.1.2 Imports

Cube-manager allows you to import files in different formats, including the Cube-a format.
To import, just select a format from the list shown in the Import menu (Figure 2.2), each
choice will open a new window (for details refer to the paragraphs related to the different
imports).

| Import different files into project

Irnport Cube-a

& Import RWS5/RAW

& | Import GeoGIS

& | Import/Open Cube-managerfile
DXF/DWG files

Digital map extract EMP

=

Import points from text file
B¢ | Map from web
ESRI Shapefile (shp)

Figure 2.2

m Home CAD  Measures Topography Lines/Constraints

S RPe P D s &

Import Import Import Import Create Send to Print DxffDwag  Dxf/Dwa

Cube-a RWS GeoGIS ASCII map AutoCaD In out
In/ Qut
Figure 2.3
Stonex Software Cube-manager v4.3 - User manual 9
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2.1.2.1 Import Cube-a

To import a Cube-a file you can select the relevant command in the File tab or you can click
on the Cube-a import icon in the Home tab (Figure 2.3). In case of importing Cube-a files,
the system can operate on single files or on files that are in specific folders. The second case
occurs when the user has access to the entire Cube-a project folder and selects the file with
the extension .pd contained in it.

In Cube-a, ajob is stored in a folder that has the same name of the project and has subfolders
containing all the data; the file to be imported is in the subfolder called "Data".

Copying the entire project folder allows the program to access data files such as photos and
reference system information. Within Android devices, projects are always stored as
subfolders of the "StonexCube/Projects" folder.

Figure 2.4 shows the main screen for exporting a Cube-a file. After selecting the file, a
reference system must be set up before proceeding. You can use the reference system
previously defined in the Cube-manager (at start-up the program will automatically always
check if a default reference system has been set) or you can use coordinates defined in the
field. In addition, you can set up a local system or a default reference system, in which case
the program will allow you to access the relevant windows for the settings.

If there are photos in the file, you can transform them into GeoTIFF.

For leap seconds a default value is proposed which can be changed during the import phase.

Impeort Cube-a file
Select Cube-a file to import é
> cube-a

MName and path of Cube-a file to import:

Transform photos into GeoTIFF files

(@) Reference system defined in Cube-manager
() Local system...

() Coordinates defined on field

() Spedify Datum - Projection - Geoid...

Leap seconds

Mext = Caneel b 4

Figure 2.4

Stonex Software Cube-manager v4.3 - User manual 10
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2.1.2.2 Import RW5

To import an RW5 file you can select the relevant command in the File tab or you can click
on the Import RW5 icon in the Home tab (Figure 2.3). You will see a window as in Figure 2.5,
where you can specify the name and path of the file you want to import. A useful feature is
the ability to select the CRD file and then import only the updated data found in the field (if
you import raw files, the option on CRD files will not be visible).

Also, for this type of import the coordinates can be changed by selecting a local system or
a predefined system, or leave the coordinates defined in the field or use the default reference
system (set by the user when the program starts).

If you want to use the USB connection to import, click on Connect USB (the connection is
possible using the Windows Mobile Device Center program). The device used in the field
can be connected directly to the PC and through the window in Figure 2.6, it is possible to
directly download the files from the portable device to the PC or vice versa. By default, the
program always shows the folder with the recorded data, but this position can be modified
at will, clicking on the search button, you can then view the internal structure of the device
and select the desired folder.

Import RW5/RAW file

Select RWS/RAW file to import

Mame and path of RW5/RAW file to import:

Connect USE q.‘

(@) Reference system defined in Cube-manager

() Local system. ..
() Coordinates defined on field
() Specify Datum - Projection - Geoid...

[] check tagged points on CRD file

Mext - Cancel »

Figure 2.5

Stonex Software Cube-manager v4.3 - User manual 11
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USE connection

ll’} Select the RW5/RAW file to import |Jobs w~ |

Device Computer
Folder of device Folder of computer
|Program Files\SurvCE\Data |

521356 .crd ~
521356.inf

521356 jat

521356.not

521356.rw5h

521356 stk

5213565y

ASA ond

AAA N

AAA jat

AAA not

AAA w5

AAA sys

AQF.cnd

AQF.inf

AQIF jat

AGF not b

Copy file to computer - = Copy file to device

Figure 2.6
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2.1.2.3 Import Geogis

To import a Geogis file, you can select the relevant command in the File tab or you can click
on the Import Geogis icon in the Home tab (Figure 2.3).

If there are photos in the project, they can be transformed into GeoTIFF files. Furthermore,
even for GeoGis files it is possible to connect a device to the PC via the USB connection (with
the same logic and functionality illustrated in the paragraph concerning the importation of
RWS5 files).

With the USB connection even Raster, DXF and ESRI Shapefiles can be copied to the PC. To
do this, simply select the format chosen with the drop-down menu command at the top of
the screen.

For this format as well, it is possible to import the coordinates surveyed in the field or use
the default reference system, a local system or select a Datum. In the last two cases you will
have the possibility to access windows where to set the characteristics of these systems.

2.1.2.4 Import ASCII

To import a text file, you can select the relevant command in the File tab or you can click on
the Import ASCIl icon in the Home tab (Figure 2.3). This function consists of 3 steps.

In the first step (Figure 2.7), you must select the file to be imported indicating name and
path, in this phase you can also edit the file by clicking on the Edit file button (this will open
a simple text editor where you can change the file and to show/hide the number of lines).
Before proceeding with the import, it is necessary to select whether to create topographic
points or CAD points from the imported file. You can set the encoding of the file (UTF-8 is
the default choice).

In the step n. 2 (Figure 2.8) you can choose between a default file format or a custom format
(Figure 2.9). For the second type of format it will be necessary to enter a name and set the
separator character. The inserted custom formats can also be deleted using the Delete
selected command located on the right, next to the drop-down menu for selection.

For all formats, you need to set the unit of measurement for the reading of geographical
coordinates (latitude, longitude, elevation) and the line from which to start reading the file
(to exclude the heading).

In the step n. 3 (Figure 2.10), for custom formats it is possible to assign the type of content
(Point name, Easting, Northing, Elevation, Latitude, Longitude, Ellipsoidal h., ECEF X, ECEF Y,
ECEF Z, Description, Code) to each column (click on the heading to view the list). This will
save the new format with the fields selected, the created formats cannot be overwritten.
When importing geographical coordinates, the program will automatically allow the
selection of a reference system.

Stonex Software Cube-manager v4.3 - User manual 13
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Import text file in graphics
Select file to import and data included into it...

Step 1of 4:

MName and path of ASCIIfile to import:

Edit file v

Codifica dei caratteri:
® UTF3

O ascll
O CP-1252

Entities to import:
(@) Create topographic poirts {name, description, code, etc...)
() Create CAD points {30 location)

4= Back Next - Cancel b 4

Figure 2.7

Import text file in graphics
Select the character used to slit data and the row to start reading...

Step 2of 3

File format

Custom ~ Delete selected

Set the name of the new format:

|coords |

Set the separator character: (character dividing the data to the same row)

() comma () () Tabulation (TAE)

(®) Semicolon (;) () space ()

() slash () (0 Group of spaces (text in columns)
() Backward slash () () Other I:I

() colon (2)

Set angular unit of measure (for latflon/h):

® Sexadesimal O oms O sexagesimal Start data import from row:
4= Back Mext - Cancel b4
Figure 2.8
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File format

Custom

Point name ,Easting,Morthing, Elevation, Code
Point name ,Morthing,Easting,Elevation, Code

Paint name Latitude,Longitude Elipsoidal h. ,Code

Stonex Software Cube-manager v4.3 - User manual

Figure 2.9
Import text file in graphics
Attnibute to each column the contained type of data
Step 3of 3:
Point Cal. I - Cal. 5 Caol. & Cal. 7 Col. 8
Point name
P01 5961 ] 123 45°35'57,.,  9%2111... 223.023
P02 5962 Easting 81 45°35'57,.,  9°21'11... 222,981
P03 5969 Northing 10 45°35'57,.,  9°2112.... 223.010
P04 5966 Elevation 31 45°35'57..,  9°2113... 223,131
P05 5966 ) 31 45°35'53,., 9°2113.. 223,331
Latitude ;
P0G 59671 125 45°35'53,.,  9°2113... 223.625
PO7 59671 Longitude 125 45°35'58,,,  9°21'13.... 223,325
P03 5965 Ellipsoidal h. 83 45°35'53,,,  9°2112,... 223,283
P03 5966 ZET 50 4523559,  9°2113... 223280
P10 5966 51 45°35'59,,,  9°2112... 226,251
P11 5965 ECEFY 41 453559, 9eal12...  223.041
p12 5964 ECEFZ 1 45°35'58,., 9°2112... 223,181
P13 5969 Description 72 45°35'53,,, 9%2112,... 223,172
P14 5965 5 45°35'58,,,  9°2112,... 223,225
P15 5952 Eooe 4 45°3600... 9°2106... 222884
P16 5952| Delete 2 45°35'59,,,  9°2106.... 222,552
P17 5959w Tyt 45°35'59,,,  9°2107... 222.964
= Back Next - Cancel x
Figure 2.710
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2.1.2.5 Create map

To create a map, you can click the Map from web button on the File tab or you can click on
the Create Map icon in the Home tab (Figure 2.3).

This function imports a map into the project, it will require the East and North coordinates
that you want to set as the center of the map. You will then see a window powered by Google
Maps as in Figure 2.11. To import the map into the CAD you will need to save the image as
jpeg. The services for creating maps are two: Google and Bing. The window and the creation
occur, in both cases, in the same way. If the created images do not cover the area in which
you want to create the map, you can increase the horizontal and vertical images, or you can
proceed to create a new map in addition to the one created. The program will overlay the
geo-referenced images.

The images downloaded using these services are subject to copyright and in the case of
Google maps it is possible that after a quantity of free downloads the service requires a
payment.

% Cube-manager maps O

Cube-manager Maps - powered by Google Maps

Close X
Center of the map: Lat. = 45.6004989763679 ; Long. = 8.24051203480037
Google Maps  Bing Maps
Horizontal images = |3 v | Zoom factor = 18 v : 0./
Create M =%, S Y Import on CAD
R m e Map E)G ave image Ll port on X
Vertical images = 3 v | Type of map = Satelite v

( Map extension = 100x 100 )

Figure 2.11

Stonex Software Cube-manager v4.3 - User manual 16



©

STONEX

2.1.2.6 Send to AutoCAD

To send CAD entities or raster images to AutoCAD, click the Send to AutoCAD icon (Figure
2.3). It is essential, for a successful communication between Cube-manager and AutoCAD,
to set (in the general settings of the program, illustrated below) the version of the AutoCAD
program installed in the PC, and it is necessary that both programs are running.

2.1.2.7 Print

The Print command generates a window that includes three tabs: Print settings; Printing
styles; Printing tables. Print Settings (Figure 2.12) is the tab where you can set the printer
you want to use and the page you want to print. Even the scale, origins, print area and print
size can be set in this section.

In the Printing Styles tab, you can set the thickness, terminations and joints, using the layer
settings or creating new styles. You can also import previously saved styles or save new ones
(Figure 2.13).

The last tab Printing tables is dedicated to saving, deleting or loading print tables. In each

of the tabs just described, you can click on the print preview button (Preview and print) to
see a layout of how the file will be printed.

Stonex Software Cube-manager v4.3 - User manual 17
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Print

Print settings  Printing styles

Printing tables

Set printer and page:

141 mm

HF Laserlet P100& ~
Set Size set:
et page -
Ad Verical

Advanced printer settings 210x%297
Scale, origin and print size:
Printing scale: | 1:1500 e | Set origin:

164 mm

Center in the sheet

Print area:

O Print drawing extension

(®) Print window Select window

[] Limit printing to single window

Preview and print

Exit

o

Figure 2.12

Stonex Software Cube-manager v4.3 - User manual

18



STONEX

Print
Print settings  Printing styles  printing tables
(@) Use layer settings Layer Manager a‘@
(T Use print styles
Print style settings table
Video Print Thickness Terminations Joints ™
Open style iy
3 0.10 “|Truncated |“|Join k4
0.10 ~ |Truncated |~ |Join hd
0.10 “|Truncated |% |Join ~ Save style E@
0.10 ~ |Truncated |~ |Join hd
0.10 “|Truncated |“|Join k4
0.10 ~ |Truncated |~ |Join hd
0.10 “|Truncated |“|Join k4
0.10 ~ |Truncated |~ |Join hd
0.10 “|Truncated |“|Join k4
0.10 ~ |Truncated |~ |Join hd
0.10 “|Truncated |“|Join k4
0.10 ~ |Truncated |[v|Join Gl W
Preview and print é Exit b 4
Figure 2.13
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2.1.2.8 DXF/DWG

This function allows the system to import the graphic elements as they are and since there
are no topographic points in this type of file it is possible to force this choice, so that the
entities with attributes become topographic points (Figure 2.14).

If you decide to import by transforming the points into topographic points, you will have
the possibility to establish the name (sequential) of the points and the properties of the
imported block. You can also select the option to import points on a single layer, in this case
the current project layer will be selected.

@ Import DXF and DWG files — >
Select import options for OXF or DWG file

Options to import DXF and DWG files

[] impart all on one layer {current)

Transform point entities into topographic paoints

(® Sequential peint name starting from: 100 |

() Point name from first block attribute

() Properties of point from block attributes:
Attribute for Name [NAME |

Attribute for description [DESCRIPTION |

Attribute for code [CODE |

Description of default points |D?€F point |

oK v Exit p 4

Figure 2.14

2.1.2.9 Pregeo

The program supports the processing of Pregeo files, but this function is only visible in the
Italian version. To access it, just set the Italian language from the change languages button.
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2.1.2.10 Digital map extract EMP

It is possible to import a file with the .EMP extension simply by indicating the name and path
of the file from the screen that will be generated by clicking on the EMP Digital Extract
command from the File tab (example of a project with imported EMP extract Figure 2.15).
This is a Pregeo function (italian).

EE&EB«8(® - -
Home CAD Measures Topography Lines/Constraints 3D Models Raster Post processing

; E; @ v . E Ej aj a“ Q ' on point [_D |l:.|] g@ @ From entities .-_?? ..:E

Project

. Q *s]
+ A3B4L
-4t A3BEL
1 A386L
£ AJBTL
£ A388L
£+ A3BAL
i+ A390L
-4t A39IL
~4it A392L
£+ A393L
£ A394L
£ A395L
41t A396L
£ A39TL
~4it A398L
£ A399L
€+ A400L
0 A401L
<+ APF01/0010/1030
£+ APF03/0010/1030
<+ APF04/0010/1030
= . Boundaries & Units
- General Boundaries
[E EDM units
-} DTM Boundaries

=

< >

Cube-manager - [Untitled]

€ Move on current

Imuurt Import Import Import Create Sendto Print Dxfwag Dxfwag Limits Window =1 Magnifier Copy Paste | Manage Create Language
Cube-a RWS5 GeoGIS ASCII map AutoCAD Q, Zoom ... - © Modify... - Database -

In/ Out Zoom Clipboard Layer DB Language
£ - | Y9 ? 8 S LAYER DEFAULT - Wfromlaysr - from laver - fomlayer 010 - B W & B OB =

Scale: 1:50 - H2DView &3DVew I B0 B 2 T A Y @ Qe i+ »m B

2D View

A

m
HE Ccommand: ||
-

Meters | X= 2448739 ; ¥ = 2177.803:2=0000 | Elev0000 | Onho | Polar |JEEREFM|Thickness|[E] Reference grid = Tools bar -

Figure 2.15
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2.1.2.11 ESRI Shapefile

The import of a shapefile generates a screen like the one in Figure 2.16. Clicking Open at the
top right you will see a preview of the work you are importing, on the left you will see the
layers that make up the file. By clicking Import you can finish the preview and re-enter the
graphic view in the main window.

& Import Shapefile O X
e Unit of measure: Map below:
[ impor @ zoomin | | @ Zom ¥ P ) Linits ) Meamre | | 3¢ Come el »
Layer File preview (area to be imported in below window)
Name Color  Name ¥=B869323. 387 y=585362.11
roadeop u

1.3 km
4000 ft

X: 869323.385; Y: 585362.111 C:\Users\ibucci\Documents\CubeCffice Projects'test\SHP \roadeop.shp

< >

Figure 2.16
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2.1.2.12 Features of GPS points

Whenever you decide to import GPS points into the program, Cube-manager will
automatically display a screen, as shown in Figure 2.17.

From this window it is possible to set the graphic appearance of the points, subdividing them
according to the type of solution that characterizes them. It will then be possible to set the
layer, the color and the icon of the symbol, divided by type of points. The size of the symbol,
the font and its color can be set for the total number of points that are being imported.
Note: GPS stations are by default positioned on a non-visible layer, however it is always
possible to reactivate the layer, and set the color and icon of the symbol.

Features of GP5 points (default)

Layers Colors Symbols
sarons [cwemors 1 [
[ visible
Fixed GPsfixedPoint e _ Symbol size
2.000
Font
Single GPSsinglePaint v o
Text color
Kinematic GPSkinematicPaint ~
[ prevalence of features defined in field
Confirm v Cancel b4
Figure 2.17
Stonex Software Cube-manager v4.3 - User manual 23



©

STONEX

2.1.3 Export

Cube-manager supports various export formats, in Figure 2.18 all possible exports are
summarized. To access the exporting in various formats, click on the Export command in the
File tab (Figure 2.1).

. Export project to a different format
Export in Cube-a

Export in RWS
Export in GeoGIS
DXF/DWG files

™o gy @

Export points on text file

Export an imaage file (bmp, jpa, etc...)
Export in Google (KMZ file)

ESRI Shapefile (shp)

Figure 2.18
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2.1.3.1 Export Cube-a

To export in Cube-a format, simply select the name and path of the file to be created, by
default the program exports both graphical entities and topographic points. However, it is

also possible to exclude graphical entities and to export only topographic points (Figure
2.19).

Export

Export to file: Cube-a

Mame and path of the file to be created

(® Export al

(") Export only topographic points

Proceed - Cancel b 4

Figure 2.19
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2.1.3.2 Export RW5

To export in this format, you must select a file name and path, optionally you can also create
an EzSurv file, you will always need to select a file name and path. You can also create a CRD
file associated with the created RW5 file (Figure 2.20).

Export

Export to file: RWS5/RAW

Mame and path of the file to be created

Mame and path of Raw Data file (EzSurv) - Optional

[] create crD file

Proceed - Cancel b4

Figure 2.20

2.1.3.3 Export GeoGIS
The export of a GeoGlS file is like the export of a Cube-a, it will be necessary to set a file

name and a path. By default, both points and graphic entities are exported, but it is always
possible to exclude the graphic entities from the export.
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2.1.3.4 DXF/DWG file

This export is the only one that can be recalled from two different commands within the
program. First command is into the menu in Figure 2.18, like all other exports, the second is
the Dxf/Dwg Out command in the Home tab (Figure 2.3).

For a correct exporting, the first choice to make is the version of AutoCAD® that you want
to use to create the file. Then you can select the options on the entities, especially if you
want to include Raster images, backgrounds and topographic points.

If you export the points as INSERS, you must indicate which attributes you want to define
for the points and how you want to get them, for example if you want to get them from the
point label. If simple topographic points are chosen, not as INSERTS, the section on the right
called Options for displaying points will be enabled. In this section it is possible to set the
size (as an absolute value, as 5% of the drawing area or as a percentage of the drawing
window) and the symbol for displaying points in AutoCAD® (from the drop-down menu in
Figure 2.21).

In the general options section, you can enter the text size and choose to create a 2D DXF file
(Figure 2.21).

% Create DKF / DWG files X
Entity options DWG options
Indude raster images AutoCAD Version:
Incude hatches AutoCAD 2000 ~

Indude topographic points

[] Export symbols/Points as INSERTS
General options

Text size

Description 0 Create 2D DXF file
(Set all heights to zera)

Point name

Point code
Height Simple texts (TEXT)
X coordinate
¥ coordinate

Containing layer Options for displaying points

Retrieve attributes from point label Dimension
Attribut different lay
FiribuiEs on dliErEnt ayers () 5% of the drawing area height

(®) Absolute size
() =% of the viewport size

Add point (separated from the black)

Add name (separated from the block)
[] Add height (separated from the block)
[] Add a description (separated from the blodk) Symbol | + Point |v |
| Dash ~
() Circle + point
() Circle
@ Circle + Cross
5% Circle + X
(7) Circle + dash
[+]Sguare + point
[ ]5quare W

Create dxf/dwg [V g

Figure 2.21
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2.1.3.5 Export on text file

To create a text file just click on the Export points to text file button (Figure 2.18). The creation
of the file is customizable, and it is possible to define the characteristics that you want to
give to it: you can choose whether to include a header, the data to be inserted, the separator
character, the format of the geographical coordinates etc.

& Create ASCI file x

Select options for creating the ASCII file

ASCII file creation options

[] Header Character used to split:
Indude the following data: IZI {or) []Tab
Paint name ~ .
East/North (] Invert ¥ with ¥
Height _ _
Description Geographic coordinates
[] Point code {® gg°pp'ss.sssss”

[] Latitude Longitude
[] Elipscidal h. on the ground
[] Elipscidal h. of the phase center

() gg.dddddddddddd

[] Pole height Characters on start of line

mp I

[] pooP Characters on end of line

o L]

[] voor

[ ] Goor Codifica dei caratteri:

[] Tooe Y ®uFs O ascu O cp-1252
oK v Exit 3

Figure 2.22

2.1.3.6 Export an image file (bmp, jpg, etc.)
You can export an image of the planimetric (or 3D) view of the program, just click on the

corresponding command from the menu in Figure 2.18 and set the width in pixels of the
image you want to create.
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2.1.3.7 Export in Google (KMZ)

By accessing the Export to Google (KMZ file) function, you can generate a KMZ file that can
be viewed in Google Earth, this export is possible only if there is a fieldbook in the current
job. The procedure is like the other exports of this application; first specify a name and a
path for the file, then proceed with selecting the features you want to add. The structure of
this window is very flexible because you can indicate which data to export; including CAD
elements, GPS data, photos, database attributes. As soon as the file is created, the program
will ask if you want to load it directly in Google Earth (Google Earth must have been
previously installed in the PC).

2.1.3.8 ESRI Shapefile (shp)

The steps for creating an ESRI shapefile file (Figure 2.23) are like those applied to the export
of other formats, once selected the name and location of the file to be exported, you can
select a series of information and contents that you want attribute to the file.

Export Shapefile

Export to SHAPEFILE

Mame and path of the Shapefile to be oreated

[] Export to geographic coordinates [] Transfer heights

Shapefiles to create (files with the same name will be overwritten) Elements to be transferred to the DEF file

Database tables

Photos

[] Graphic elements

] Measure GPS data / Fieldbook (points)

OK - Cancel »

Figure 2.23
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2.1.4 Settings

In Settings (command in the File tab), you can set the general program functions, such as
checking for updates at startup or the version of AutoCAD® to be used (Figure 2.24). This
function consists of 4 tabs that will be discussed below. It will allow you to completely
customize the aesthetic, functional and practical aspects of the program. Note: to make sure
that the changes are effective, after changing the settings, it is advisable to restart the
program.

Prograrm settings

General Appearance Help System

General program settings

Check for updates at startup
Enable autosave every minutes

Graphic interface

Toolbars font size 9,75 w
Data grids font size 9,00 -
AutoCAD &

AutoCADE version in use:
AutoCAD ver, 2015 w

Ok v Cancel 3

Figure 2.24

In the Appearance tab (Figure 2.25) you can determine, for example, the background color
of the work area or enable dynamic information on the cursor.

Among the other functions available there is the possibility to enable/disable the dynamic
list of features, the display of the thicknesses on the screen, the size of the Cartesian axes’
icon.
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By enabling the dynamic list of features, you can read the characteristics of the elements in
the project. If you hover the mouse over the elements, the application will display a popup
window, like the ones below (Figure 2.26), which will describe the type element and its
characteristics.

Program settings

General ApPpearance Help  System
Appearance and functionality of CAD workspace

Graphics background color | 255 |
Cursor axes size | 150 %% - |
Cursor axes rotation |III.IIIIIIIIIIII |

Wheel zoom magnification factor | 100 |

Dynamic information an cursar |Measures + Input + Instru -~ |

Raster images quality |Stanu:|ard o |

Enable/Disable dynamic list of features

] Enable/Disable the display of video thicknesses
Enable/Disable cartesian axes icon

Display solid faces of OTM triangles (30 faces)
Display raster images border

Display raster images during dynamic zoom
Display raster images in 30 graphics

[ ] pisplay selection break in level curves

Ok v cancel 3

Figure 2.25
- CAD entity - i i
CIRCLE - Topographic point -

MName: 1

Layer: LAYERF_DEFAULT
¥or -14.924 Layer: LAYER_DEFAULT
Yc: 3.003 ¥ -4.412
Zc: 0.000 Y: -1.559
Radius: 3.503 Z:238.670
Circumference: 22.012| | Descnption: Fence
Area: 38.558 Code: FN

Figure 2.26
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The Help tab (Figure 2.27) is useful for setting the use of the Object Snap and in which mode
and whether to enable or disable polar pointing and Ortho mode. Furthermore, in this
section it is possible to customize the size of the Osnap symbol and the size of the selection

area when this mode is active.

Program settings

General  Appearance Help System

Help on drawing
[] Enable,Dizable Crtho mode
Enable /Disable Object snap {(OSNAF)

Object snap mode:

K‘- Endpoint
im Topographic point
[ .+ Midpaint
] IE:I Center
] E:Bl Quadrant
>-< Intersection
[] -+ Reference grid

Osnap symbaol size 14

Selection area size

] Enable/Disable polar pointing

Palar pointing paint 50,0000

] 4 Mearest

[ L. Perpendicular

[1 (4 Tangent

[] =" Parallel

[] ™., Extension

] ‘i Orthogonal on 30 face
[] &% Cloud point

pixel

pixel

Ok v Cancel 3

Figure 2.27

In the System tab it is possible to set the topographic unit of measure and the decimal
figures for the display of parameters such as heights, coordinates, distances, etc.

Regarding the representation of the angles, which is a setting in this section, there are two
possibilities: the representation of the topographic angle and GPS and the representation of
the general angle, which concerns the graphics. The representation of the angle relative to
the topography is set by default in Grads but when a fielbook is imported, the application
will read the configurations of the job and set the representation accordingly.
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From the File tab you can click on the Set Graphic Styles command to access the menu in
Figure 2.28.

Set style for graphic entities
# | Line settings

#| | Hatch settings
#. | Point style
==, Print style

1

¥ Dimension style

Figure 2.28

Each of the commands in this menu generates a window for customizing lines, hatches, point

symbols, printing styles and dimensions (in Figure 2.29 an example of a window for
customizing lines).

Line type editor

‘ List ofline types

Trees line (firs) w

Name of the line type:

‘Trees line (firs) |

Type of filet

With continuous line ~
Line types manager |
Add line type +
Line type editing .5}
Delete line type b 4

Import Cube-manager file [:.“

[command |[ o0.024;00% |

oK + Exit b4

Figure 2.29

From the File Tab it is also possible to access the Upload utility files function which has the
purpose of uploading files of three categories (Figure 2.30): image files, database files,
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geoids (Cube-manager supports all major geoid formats: GGF Files; UGF Files; GEO Files;

GRD Files).
Upload utility files
Upload image file
Upload database file
Upload gecids
Figure 2.30
Fieldbook list
Fieldbook Type Stations Foints
' ——
® 2018139.PD
L
Delete fielbook ]ﬁ] 0K -p Cancel b4
Figure 2.31

You can check how many and which fieldbooks are present in a job by accessing the
Fieldbook List function. In Figure 2.31, the information displayed is: the name of the
fieldbook, the type, the number of stations and the number of points. The operations that
can be performed are to change the visibility of the fielbook (by clicking on the light bulb
icon on the left) and to delete the fielbook. By deleting a fieldbook it is also possible to
delete the topographic points contained in it.

The last two commands in the File tab are: Check for updates and Activate Cube-manager.
The first command is for manually check if program’s updates are available. Every time the
application is started, an automatic check will be carried out to check the availability of new
updates (default choice, it can be changed from the Settings section). However, you can also
manually check for updates by clicking the button described above. If an update is available
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and you decide to download it, the program will ask you to select in which folder you want
to save the executable file, after which the download will start automatically.
The Activation Cube-manager button allows access to the screen in Figure 1.1, described in

paragraph 1.
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2.2 Home (tab)

The Home tab is located at the top of the main screen and contains several sections (Figure
2.32), including the In/Out section (Figure 2.3) described in paragraph 2.1.2, which contains
all the formats available for import into the program.

Home CAD  Measures Topography Lines/Constraints 3D Models Raster Post processing

@ @ "A - E m ﬁj a" Q # on point [_D I.:J] g@ @ From entities g{ ﬁ?ﬁ

Import Import Import Import Create Sendto  Print D:-:fwag D):Fijg Limits Window =1 Mzonifier Copy Paste Managecywlm're on current

Create Language
Cube-a RWS GeoGIS ASCII map AutoCAD Q, zoom ... ~ 8 Modify... - Database -
In / Out Zoom Clipboard Layer DB Language

Figure 2.32
2.2.1 Zoom, Clipboard

The Zoom section contains numerous commands for zooming and selecting items in
graphics. The commands are: Limits, Window, On point, Magnifier and Zoom that allows you

to access a submenu to select the zoom in, zoom out or dynamic pan of the graphic (Figure
2.33). In the Clipboard section you can find the classic copy-paste function.

—_ a1 On point

@ o "onpont M

Limits Window =V Magnifier Copy
Q, Zoom ... -

ED. a Zoom in

* from la
Q Zoom out

‘ Dynamic pan

Figure 2.33
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2.2.2 Layer

The Layer section is used to manage the various layers in the project. By clicking on the
Modify button (Figure 2.34, red circle), you can access the window in Figure 2.35, where you
can operate on layers with visibility, selection or block functions.

Layers can also be managed via the Layer Properties Management window, which can be
accessed by clicking on the related icon on the main screen (Figure 2.36). In the layer
properties window (Figure 2.37), you can create new layers and delete others (in order to
delete a layer this must not be used and deselected, a layer is not used when it does not
contain graphic elements or topographic points).

This window displays all the available layers and their classic characteristics, such as color
and type of line, from here you can print the contents of a layer and decide whether to show
the names and symbols present (by clicking on the eye icon). You can also operate on
visibility (light bulb icon).

@ iti
o) @ From entities

Manage & Move on current

Layer

Figure 2.34

Isolates selected layers
Turns off selected layers
Locks selected layers

Activates all layers

ﬂ:‘r@ "ﬂ H.‘rﬁ -Q ;«

Unlocks all layers

Figure 2.35

Figure 2.36
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Layer property manager
Mew ﬁ_ Delets Q _ Search Q
Sel,  Mame OnfOff Lock Color  Line type Scale Thickness Frint Mames  Symbols
SRR -/ ER_DEFAULT r o EN 1 0.10 S e o
2 point r & KN 1 0.10 J | = | @
3 GPSRefStations * & KN 1 0.10 B e o
4 GPSsinglePoint * &4 KN 1 0.10 B e e
OK. v Cancel b 4
Figure 2.37
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2.2.3 DB

The Database command is divided into two commands: Database management and
Load/Add Database. The Database management command, if clicked opens a screen as in
Figure 2.39, from here it is possible to compose a database (for GeoGlIS), as a set of records
and lists of attributes (as you can see in the example for the BUILDING object you have the
attributes: ‘type’ with the relative list - commercial, industrial, residential, warehouse; ‘street
code’; 'heating system’ with relative list -autonomous, centralized etc.).

The screen is divided into two areas, on the left you can check the structure of the database;
the underlying commands are for opening, creating, saving the database, undo and redo,
and the reordering of the elements in the database structure. The sector on the right is a
convenience window for importing information from the text file or from a default list (by
clicking the blue document icon) to compose the database structure. The Set DBF command
opens a screen where it will be possible to assign the type to the new attribute (as for
shapefiles: Text, Numerical integer, Numeric decimal, Boolean, Date), the same screen is
opened automatically even when a new database is saved.

To create a new database, after clicking the create button, you can write in the left area of
the main screen, press TAB to create a new field for the records, press ENTER for a new
attribute field (press TAB twice to edit the attribute’s list). With the right-click on the grid
you can access a popup menu that offers all the commands for creating and writing the
database.

With the right-click on the right grid, you can access a popoup menu with commands to
manage any imported template files.

You can save and view the database on a device connected via USB to the Windows Mobile
Device Center, the device must be equipped with the GeoGIS program and during the
transfer the GeoGIS program must not be running (Cube-manager always generates a
backup copy of the database in memory in the device).

The Load/Add Database command leads to a window as in Figure 2.38, with this command
it is possible to upload one or more databases in the current job (the databases to be
uploaded must be available in the program. To load the databases in memory, from the File
Tab access the Load utility file function, and then click on Upload database file). In the table
on the left are summarized the databases available in memory, to upload the database just
click on the bottom, on the Load selected attributes, in the table on the right will appear the
loaded databases.
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Selecting attributes Actual attributes
{SAEMPLE) RARER
{SEMPLE) EUILDING
{SAMPLE) CEMSUS
{SAMPLE) ENVIROMMENT
{SAMPLE) TREES

Load selected attributes

E

Figure 2.38

STONEX

Create database

Database

|C:'!ProgramDaEEtonex\Cube—manager‘,DaE‘!,Sample Database.att

Record Attributes

area (mg)
perimeter
date
hour

owner
({SEMPLE) BUILDING
I type

I
I
I
I

I1
Iz
Iz

commercial
industrial
residential
warehouse
I street code
[ heating system
[ autonomous
| centralized
I car access

List of elements

{m)

DBF

Sk E

l l

[ 1

Device attribute folder

|\Program Files\GeoGIS\Data

Figure 2.39
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2.2.4 Language

By pressing the language button, you can select the language of the program. We
recommend restarting the program after changing the language.
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2.3 CAD (tab)

By clicking on the CAD tab (Figure 2.40), it is possible to access the area dedicated to design
and CAD processing, which aims to support and integrate the topographic elements.

These functions are like AutoCAD® ones and its many clones. This section is divided into
two parts: draw and modify. In the Draw section (Figure 2.41) you can find commands to
draw CAD entities such as lines, polylines, polygons and so on. Once you have selected the
element you want to draw, just follow the instructions (represented by the suggestions that
will appear on the screen and/or before the command line) to complete the command
(Figure 2.42, example of a suggestion on the screen for drawing a line; Figure 2.43, example
of a suggestion before the command line).

Often, with the suggestions before the command line at the bottom left of the main screen,
other subcommands are available (to the right of the command line). When the
subcommands are visible, to use them just write them in the command line and click on
enter (or simply click on them).

The subcommands are very intuitive to use, however there is a command that is worth
analyzing, the ‘pro’ command for properties (Figure 2.44, second command from the right).
This command opens the Quick entities selection window (Figure 2.45), which consists of
two tabs. The first tab called ‘CAD entities’ allows you to select entities by referring to one
feature or another, e.g. color and type of line. The second tab is called ‘Topographic Points’
and allows you to select the points based on their characteristics. As you can see in Figure
2.46 a wide range of attributes is available, from points with a given point symbol to point
in the same fieldbook.

Home CAD Measures Topography Lines/Constraints 3D Models Raster  Post-processing
_/. _,j @ .’.‘. ! Rectang. 8 Hatch 1l Slope hatch 53 Create set Ea.\l:aict z'@ \2 + Move Il Mirror Fllet ~ Trim & Explode & Copy prop. B send to back
Line Polyline Circle arc <> Ellipse - CAD point Multilin. & Imp. block  points | Properties Delete I Copy i Scale Join -~ Extend % Group  ¢1 Edit poly. ~ '. )
4 3D face Polygon al Dynamic = Create block < Rotate Align £ Offset ) Break = Ungroup M Bring to front .3 Cut box window
Draw Modify
Figure 2.40
A0 (D N oRectang. ® Hatc I Slope hatch [ Create set "
. "—u 'l\_u_/ . @ i hecrang. datch [E1 ope natch p5 Lreate 5e select
Line Polyline Circle Arc < Ellipse o CAD point & Multilin. o Imp. block  points
. . & 3Dface v Polygon &l Dynamic w Create block
Draw
Figure 2.41
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¥®.v.(Z) end line / length / fenld drawing

Figure 2.42
| N}
d line / length / {en)d drawi B8 =
!_! ¥ y.(z) end line / length / {en}d drawing || | og = 1 en
Figure 2.43
ii Select the entities to rotate ({conflirm / [pro]perties / points [fil]ter) || |E Eg 1 conf 2 pro 3 fil
Figure 2.44
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CAD entiies  Topographic points

{®) Entities of the layer: |

Select layer. ..

() Entities that have the following color: |

Select color. ..

() Entities that have the following line: Select line type...

() Entities of the following type: Select entity type...

() Overlapped CAD texts

Select

->

Figure 2.45
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% Quick entities selection >

CAD entiies  Topegraphic points

(®) Points of the layer: | Select layer. .. |
() Points whose text is of the following color: | Select color... |
() Pointz with following symbal colar: | Select color. .. |
() Points whose symbol is: e

() selection by point table

() Close and,for overlaped points - Search Radius: |

() Points whose description indudes: |

() Point code corresponds to: |

|
|
() Points whose code contains: | |
|
() Points whose name. .. Begins with... ~ |

() Points of the fieldbook: Select a fieldbook. .. w

() Points with associated resource (image)

Select = Cancel p 4

Figure 2.46

The commands in the Draw section can be used with OSNAP (object snap) functions, such
as OSNAP on the ends or midpoints. Note that by default the program starts with an OSNAP
active on the ends. This setting can be changed at any time by clicking on the Osnap (on/off)
button at the bottom of the main screen, shown in Figure 2.47 in dark gray (active).

All the OSNAP modes are represented by the icons in Figure 2.48, passing with the mouse
on them you will see a suggestion on the functionality of the command.

| N |
b Ol :=
‘ !! Command: || | og =
Meters | X =-24.260 ; Y =-10.547 ; Z=0.000 Elev.0.000 Ortha | Polar Thickness|[£3] Reference grid |:52 Tools bar
Figure 2.47
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= | AT W 7 o~ —_— a
Slim| S D3 X & L d S S

Figure 2.48

In the Modify section of the CAD tab (Figure 2.49), you can find all the functions for
processing CAD entities. The names and the icons of the commands are very intuitive, and
each command has a tooltip that briefly explains what its functionality is. Among the
available commands there are explode, group, ungroup; these commands are useful for
working with CAD entity groups. The Cut box window command generates a window as in
Figure 2.50, where it will be possible to create a new job by selecting a portion of the window
of the current job, the cutting window can have an outer frame with customizable
customizable graphic characteristics and layers.

The Properties button generates a window that summarizes the properties of the selected
entity, the system recognizes what type of entity it is and at the bottom it shows this
information (Figure 2.51, in this case it is the properties of a polyline).

There is also a command to copy the properties of one entity on another and a command
to change the order in which the drawings are displayed.

v,
‘FEJ q,t 4 Move B0 Mirraor Fillet -« Trim & Explode # Copy prop.
Properties Delete I Copy i Scale Join + Extend # Group ¢! Editpoly. ~
) Rotate : Align & Offset {7 Break % Unaroup W4 Bring to front ™

By Send to back

1 Cut box window

Modify

Figure 2.49
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Cut box window

Mame of job |J0b 12

Min X |491?.932

Min ¥ |9843.9:-'3

|
|
Max ¥ |513?.086 |
|

Mas ¥ |10n24.??5

Draw cut box

Laver cutbox [LAYER_DEFAULT |

Thickness cut box |1 w |

Create newjob &/ Cancel »

Figure 2.50
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CAD entity properties
Graphic layer [LAYER _DEFALLT | ~
Line type | hd |
Thickness |':'-:"":I bl |
Closed polyline |m e |
| |
| |
o W
< >
Polyline Properties
oK v Cancel 3
Figure 2.51

Figure 2.52 shows a popup window related to the Edit poly command. The submenu contains
commands for modifing the polylines, for example by inserting a vertex or by removing it.
The use is very simple and, like any other CAD command, just follow the suggestions that

appear on the screen.

#1 Edit poly. -
. Insert vertex
Remove vertex
Connect inside vertex
Merge sequential lines
Merge 2 polylines
Topoaraphic points perimeter

Turm into DTM constraint
Ortogonalize vertices

Assign height to points

Figure 2.52
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2.4 Measures (tab)
The functions in this section (Figure 2.53) are used to calculate and display information on

surveys’ data. This section is divided into three areas below: Measure, Calculations,
Dimensions.

m Home CAD | Measures Topography Lines/Constraints 3D Models Raster Post processing

Et': fs—s| h == / _ P .
™) i e w — | w2 7] Horizontal *, Aligned w Altimetry -
di i A Ar / i= Entity list § .
Coordin. Distance Angle Area Volume Style 1 Vertical & Contourlines [7] Update
Measure Calculations Dimensions
Figure 2.53

The Coordin. button will give the possibility to choose a point and then show the Cartesian
coordinates (with the addition of the height) of that point, as shown in Figure 2.54.

Point info >

Cartesian coordinates:
¥=14282

¥=3479

Z=307.560

Figure 2.54

The Distance will give the possibility to select two points and measure the distance between
them. The information provided by this function is the 3D distance, the horizontal distance,
the components along the three axes, the azimuth angle and the zenith angle (the graphic
appearance of this information is like that one shown for the Coordin command).

The Angle button will give the possibility to select 3 points: the start point, the midpoint and
the end point. This function will calculate a clockwise angle and a counterclockwise angle
(the graphic appearance of this information is like that shown for the Coordin command).

The Area button will allow you to insert the first point in which to start calculating the area,
then the application will continue to ask to select the next point (up to n points) to draw the
shape for the area measuring; after selecting the last point, just type the command "en" (in
the command line, from the "end" command) so the function will compute the calculation.
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The area and the perimeter of the drawn shape will then be displayed in a popup window,
with a graphic like the one shown for the Coordin command.

The Entity List command, in the Calculations section, provides a list of the elements in the
project, the list is presented as an editable text file. It is also possible to select just a part of
the entities to display them in the list (Figure 2.55).

% Text editor O X
0 - Topographic point - ~
1 Name: 110

3 Layer: GPSfixedPoint

4 X: 724494.109

S ¥: S037061.090

6 Z: 58.572

1 Description: fence

8 Code: FC

9
10

- Topographic point -
Name: 111

Layer: GPSfixedPoint
¥: 724494 .729

¥: 5037060.789

Z: 58.605
Description: fence
Code: FC

- Topographic point -
MName: 112

Layer: GPSfixedPoint
X: 7244%¢.38¢
¥: 503706e0.561

T et i S e R S S, [

Display line numbers Exit x

Figure 2.55
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2.5 Topography (tab)

The topographic section consists of four subsections: Topographic points, manage
coordinates, Fieldbook and Fieldbook schema (Figure 2.56). In the Topographic points it is
possible to draw a new topographic point, to modify the characteristics of an existing one,
to select the CAD entities to be used to create new points and to see all the points of the
project grouped in a table. The Various operations command, if clicked, opens a drop-down
menu with the commands as in Figure 2.57. You can also create a printable file with a list of
points. In the Fieldbook section there are the commands to work with polar fieldbooks. You

can manually create a fieldbook, import it from the PC or import it directly from the total
station and export coordinate files.

Home  CAD Measures  Topography Lines/Constraints 3D Models Raster Post-processing

f— e I P z P - =
i+ 1 Ji ® Properties ,f/ Eq—b @ I\\ P & 8l B« 3 [] show
New COGO  Points from |E8 Point table Various Link Reference  pgtgtransiation  Coordinates | Editfieldbook Import Export Leveling } )
points= CAD entities - operations = system - conversion = ~ fieldbook~ coordinates~ DX Options...
4. Mean center - A
Topographic points Manage coordinates Fieldbook Fieldbook schema
Figure 2.56

Z i

Various Link
operations -

i-*E Rename points

| #  Text properties

[ 4 Text Offset
H "/ftl Edit symbals 'I
Figure 2.57
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2.5.1 Topographic points

The Topographic points section is shown in Figure 2.58. The New command is used to insert
new topographic points, by clicking on this button, you can access a window (Figure 2.59,
Topographic point properties), where you can insert and customize the graphic properties
of the created point.

The properties are completely customizable (note: it is possible to create a point with the
properties that the application sets by default, e.g. the cross as symbol) and you can select
the layer to which the point must belong (by clicking on search button next to the Graphic
layer label). The Select Layer window (Figure 2.60) shows a list of available layers, all of which
can be activated or deactivated, locked or selected. You can add new layers by clicking on
the Add Layer button on the bottom left.

You can also change the name of the point and the font used. You can also change the text
color selecting a new one in the window in Figure 2.61, by clicking the search button next to
the Text color label. This window allows you to select a color from one of the available
clusters (general colors, grayscale, main colors or layer).

1 i '® Properti 2. -

i+ E:+ _:_:_? ‘® Properties ,_J;/ (>

MNew COGOD Points from 88 Point table Various Link
points = CAD entities - operations -

A, Mean center

Topoagraphic points

Figure 2.58
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Topographic point properties

Point name | 1 |

Graphic layer |L.ﬁ.‘fER_DEF.ﬁ.ULT

Fant | Arial

Text size {in ems) |4.DDD |

Point symbol —~+ Cross e

Symbal size |2. 0o |

Symbol angle (gon) |D.DDDU |

Description | | E

Point code | o |

Offset X point - text |1.100 |

Offset ¥ point - text [0.667 |

oK. vy Cancel p-4
Figure 2.59
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List of graphics layers:

MName

OnfOff Lock

Color

LAYER _DEFALLT

point

w
R N

GPSfixedPoint

3
Add Layer Q_l_

Select &

Figure 2.60
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Select color

General color chart:

Main colors: Selected Color:

Grayscale: Logic:

HEBEB From layer | R=128: G=128: B=128 |

Pregen:

. . Select & Cancel ¥

Figure 2.61

The symbol is another feature that can be customized. You can choose a symbol to assign
to the point (Figure 2.62, drop-down menu for symbol selection), you can define its size,
color (with a selection window equal to the text color selection) and the rotation angle of
the symbol. Offset X point-text and Offset Y point-text are the positions of the text calculated
from the origin of the point.

As for the Description label, by clicking on the icon next to the label you will access a window
where you can view a list of possible descriptions (Figure 2.63). You can select existing
descriptions or add new ones, saving the file with the destination to be specified. If a similar
file has already been saved, you can select it and display it to use it.

When all the graphic properties have been set, it is possible to insert the point by identifying
the position with the mouse or by manually entering the coordinates from the command
line.
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Figure 2.62

Information list

Center
Corner

Cover
Ditch
Driveway
Edge
Entrance
Fence
Garden
Gate
Home
Lake

Left bank
Left Side
Manhole
Mail
Metwaork:
Marth side
Marth side
Picket
Fole

Right bank
Right =ide
Right =side
Road
Sidewalk

£
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Selected information x

Confirm information  +* Add information == Cancel

|Sa'u'e information list in custom file w | o=

Figure 2.63
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Returning to the Topopgraphic points section in Figure 2.58, by clicking on the COGO Points
button, you can access the list of available COGO commands (Figure 2.64). To use these
commands, simply follow the instructions appearing at the side of the command line.

g W

COGO Points from  Propertie
points © CAD entities ™

Ll Middle point
- Intersection point

4 Projection point i

1l Fourth point on rectangle

«  Extension point

|-+  Orthogonal point

E-f Polar point

| = Pointon arc

| " Points on circular curve

o Intersection of slopes

Figure 2.64

By clicking Points from CAD entities (in Figure 2.58), you can access two commands:
Characteristic Points and Equidistant Points or with steps. Using the first, you can select one
or more CAD entities to create topographic points. In the Characteristic Points window
(Figure 2.65), you can select a layer (having access to the Select Layer window, as explained
above). You can enter the name of the starting point and delete the overlapping points.
Within this function you can further filter the CAD entities to be used by marking the
available choices.

The second command, the Equidistant Points or with steps, can be used to create
topographic points by dividing a CAD entity into equal parts or based on a step, to use the
command just follow the instructions that appear next to the command line.
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& Characteristic points >

Select CAD entities to use to create
new topographic points

Characteristic points

Layer |LAYER_DEFAULT

Starting name for points 2

Delete overlapping points

CAD entities to use for new points:

] Extremes of lines [] cAD Paints

[ ] mid-peint of the lines [] center of the drcumferences
[] vertices of polylines [ ] center of the arches

[] vertices of hatches [] Texts insert paint

] vertices of 30 faces

ok v Exit

Figure 2.65

Returning to the section in Figure 2.58, the next command to explain is the Properties
command (Figure 2.66), once you have selected one or more topographic points you can
use this function to discover all their properties and to modify them.

This window consists of four tabs: General, Graphics, Coordinates, Image.

In the General tab you find information about the name, description, point code. From this
screen you can set the information displayed in graphics as point label (point text). To
change the label of the point just select the items you want to insert from the drop-down
menu and press the insert button (one item at a time), you can also set the X and Y offset of
the point text.

The Graphics tab provides information about the font (font, size, color) and the symbol (icon,
size, color, rotation) of the point.

In the Coordinate tab (Figure 2.67), you can read the coordinates Est, North and Quota (as
average of the coordinates of the various origins of the point), with the relative standard
deviation. You can change the coordinates manually by selecting the fixed coordinates
command. In the table called Origin of the coordinates, the origins of the selected point are
shown, for each origin the name of the fieldbook, the type of origin, the station from which
it is measured, and the coordinates are reported.

The buttons below the table are: Create new point from selected origin (available only in
presence of multiple origin); Properties of the selected origin (opens a screen as in Figure
2.68, where you can view all the information related to the point, some are editable other
read-only); Fixed coordinates from selected origin.
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The Image screen allows you to see if and which images are associated with the selected
point.

Properties of the topographic point "120°

General Graphics Coordinates  Image

Point name |120 |

Description |Enh’ance |

Point code |EN| w |

Graphic layer | GPSfixedPoint |

Point text [name]

[name] i |

Insert =
)

Offset ¥ point - text  |1.100
Offset ¥ point - text  |0.667

Selected points: 1 OK v

Cancel b 4

Figure 2.66
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Properties of the topographic point 120°

General Graphics Coordinates  Image

Coordinate X (East) |?24505. 184 |

Coordinate ¥ (North) |5037060.570 |

Coordinate Z (Height) |58.599 |

[ Fixed coordinates

Origin of the coordinates

StdDev ¥ |0.000900
StdDew ¥ [0.006900
StdDev Z |0.012400

Survey Type Station X

2018139.PD GPS5 baseline 8 724505, 184

3037060.570

Create new point from selected arigin Properties of the selected origin

Selected points: 1

Ok

v

Figure 2.67

Cancel
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GP5 point properties
Device (5813580201075 | =
Foint name | 120 J
Information |:3ltCh | E
Latitude |45°2703.51681 | |ogppssssss” ]
Longitude |11°52'16.05733°E |
Elevation |58.599 |
East |724505. 184 |
North |5037060.570 |
Height |58.599 |
Pole height |2.UUU Vertical
Phase distance |0.064 |
HRMS |0.009758 |
VRMS |0.012400 |
State |FIXED |
Visible satelites 14 |
Epochs |5 |
PDOP L6 |
HDOP |'5Il-B |
VDOP |1.4 |
TDOP 0.0 |
GDOP 0.0 |
Covariance |0.000096,0.000019,0.000076,0.000033,0.000013,0.000
Local time |24/08/2018 |
Start week |2015 |
Start seconds |459827.000 |
oK v Cancel 3
Figure 2.68

By clicking on Table points button in Figure 2.58, you can create a table with a list of all the
points in the project that will be grouped together with their coordinates, names,
descriptions and codes, as shown in Figure 2.69 (an example of a table with 128 points in
memory).
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You can also print the table with the Print button. This button will open a text file editor
where the table with all the points will be visible, at this stage the table can be modified in
its fields, contents and graphic appearance.

& Table of Topographic points (26 points) O >

Point ¥ [East ¥ fMorth ZHeight Descriptian Code G

! 100 0.000 0,000 0.000

? 101 0,000 13.433 = S —

2 1.198 1.223 Y- —

L BUE 34,145 59.445 0.847 e

? w04 31,784 0,141 155

L BUE 25,251 4,950 r0 - p—

® w06 22.157 7.224 233 e

? w7 18.146 -10,205 0.593 0 e

® 108 14.023 -13.208 189 0

? 10s 10.973 -15.440 1858 e

? 10 6.064 -18.424 0.400 e

? 11 2.794 21,472 230 0

? w2 0.688 -24.043 y0. A p—

! 113 -4,125 -26.576 240 e

? 14 5,291 -27.340 1211 e

L BOE -3,538 -11.647 =1 R —

? s 5.933 5.937 1437 e

? 7,135 -20,675 (N R —

? 15 -1.098 -17.143 (N T —

? 119 0.137 -11.072 0.063 -

! 120 9.966 -11.332 o406 000 ———

P 9,416 -3.777 (N> R —

? 14.708 -1.778 (i R —

& ... <n nnn nnra P ¥

< >
Print =3 Close X

Figure 2.69

The Mean center command (available in module M) generates a window as in Figure 2.70,
the function has the purpose of searching for nearby points and averaging the coordinates,
the search choice generates a window as in Figure 2.71,where it will be possible to decide if
either to hide or to delete the points from the search result. By default, the program creates
a new result point with averaged coordinates and points from the search result are put on a
hidden layer (called LayerHide).

The commands that are grouped in the drop-down list of the Various operations command
(Figure 2.57): Rename points, Text properties, Text offset are only the repetition for the
convenience of the user of some functions already present in the Properties window of
topographic points.

By clicking on Symbol Editor button in Figure 2.57, you can access a screen for the editing
and addition of new symbols for topographic points, the same operations can also be done

by clicking the command in Figure 2.28.
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The last command in the Topographic Points section is the Link command, which generates
a drop-down menu with two subcommands: Associate CAD block and Associate image to a
point, which have the purpose to connect respectively a set of CAD elements or an image to
a topographic point.

Mean center

Search type
(®) Search only planimetric

(") Planimetric and altitude research

Paints to look for
Mean center

Search radius in planimetry |D.D&D

Search radius at altitude |0.100

Points with the same name

Search and average nearby points v

Figure 2.70
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Mean center

Name East MNarth Height dEast dMorth  dHeight Layer
951 §037.728 9831.789 955,855 13363 |0.737  |0736 | LayerHide
552 5049671 9832.372 957.131 1420 (1320 1872 | LayerHide
957 5058.256 9834 665 955.535 7965|3613 |0376 | LayerHide
958 5054 500 9833.174 955.910 3408 (2123|0751 | LayerHide
9311 5051.091 9831.062 955.159 - - - LayerFixed
536 5038 555 9820.003 954 543 7751 |-3458 |0133 | LayerHide
537 5035.892 9825.168 954354 5089 (1707 |0322 | LayerHide
538 5030.735 9825539 955,586 0068|2078 |0910 | LayerHide
939 5027748 9823.190 955 504 3055 |0271 |0828 | LayerHide
540 5021.085 9823405 953.392 4718|0056 |-1283 | LayerHide
5361 5030.803 9823461 954 676 - - - LayerFixed
£ >

(") Delete nearby points
(® Hide nearby points

Figure 2.71
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2.5.2 Manage coordinates

The Manage coordinates section is shown in Figure 2.72, each of these commands opens
pull-down menus with other subcommands. Below the description of all af them.

@ N A

Reference  pototranslation  Coordinates
system 7 conversion ¥

-

Manage coordinates

Figure 2.72

2.5.2.1 Reference system

This command consists of four subcommands, each of which opens a new screen.

Preset reference system (Figure 2.73) allows you to select a reference system and save it as
a default system (the program must always have a set reference system and will
automatically take the user to this window, if no reference system is set). In this screen you
can select the country and and its Projections, among those available. You can also select
the Geoid from the drop-down menu that will show all available ones. Note that it is always
possible to insert a new geoid in the program, thanks to the Upload utility files command
found in par. 2.1.4.

A Projection can be changed in its values by clicking on the Create New button, so the new
edited projection can be saved (it is saved in the previously selected country, in the
projections’ drop-down menu, in the last position.) To delete it, press Create again, select
the Projection and click delete). By clicking Show parameters, you can view the values of the
chosen Projection.

The local reference system command leads to the screen in Figure 2.74. Setting a local
reference system deletes the predefined reference system. To access the local reference
screen, there must be at least one topographic point in the active project, considered as the
origin point. Normally the program will select the first point of the list as the origin point,
you can always select a new point, among those available on the left at the bottom of the
list of points. On the right side of the screen you can set the Geoid, the Ellipsoid and some
of its values, it can also be set the method of calculation that you intend to use in the
generation of the system.

The Calculation 7 parameters command leads to the screen in Figure 2.75. The list of points
with geographic and cartesian coordinates will be populated or with existing points in the
project or can be populated by selecting a text file with the search buttons at the bottom
right (files can be loaded for both geographical coordinates and Cartesian coordinates).
Once the list has been populated it will be possible to calculate the false origins and then
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proceed with the calculation (Helmert or Molodensky). After the calculation you can save
the system by clicking the Create new Datum/Projection button (which will open a screen
like the one in Figure 2.76)

Add preset system opens a screen as in Figure 2.76. This window with the relative
functionalities is the same that is generated if you press the Create new button from the
screen relative to the Preset reference system command.

Datum reference system

Select Country - Projection - Datum

Select Country
[World v|

Select Projection - Datum

[UTM zone 325 / WGS 84 v| Open
Select Geoid
[EGG97_QGRJ.GRD v|

[] 5et as defautt system for new jobs

E&, Create new 4 Show parameters

oK = Cancel »

Figure 2.73
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Local system

Define local system

North (m) |5048321.325

Height (m) |78.728

Latitude |045° 33 37.7155"°N

Longitude |011° 54' 18.0498"E

Ellipsoidal h. |?8.?28

Crigin Point Geoid
Point name | 187 | Nl v
Ellipsoid
East (m) |726708.928
WGES 84 e

Maijor axis (m) |63?813?.000 |

Flat |298.25?2?_293 |

Ellipsoidal average height (m) 0.000

Calculation method

Points list
127 A (®) Rectangular geodetic at zero height
11a
111 (") Rectangular geodetic at height
ﬂi () Tangent plane - polar projection
114 () Tangent plane - orthogonal projection
115
11¢
117
113
115 w Proceed v Cancel b 4
Figure 2.74
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Calculation 7 UTM parameters
Geographic coordinates : Cartesian coordinates :
Poirt name Latitude Longitude Elevation East Morth Height dEast dMNorth dHeight -

110 45°2703.54645"N | 11°52'15.54893"E |58.572 724454109 5037061.050 58.572
m 45°2703.53657"N | 11°52'15.57696"E | 58.605 724454 725 5037060.789 58.605
112 45°2703.52669"N | 11°52'15.65278"E |58.632 T24456.386 5037060.561 58.632
113 45°2703.52070"N |11°52'15.68388"E |58.642 724457068 5037060.400 58.642
114 45°2703.56138"N |11°52'15.70082"E |58.647 7244573531 5037061.688 58.647
115 45°2703.64362'N |11°52'15.75899"E |58.637 724458 564 5037064.252 58.637
L1118 ARTITNI TNANA"N | 11°RI1R TAPRO"E | RA RRT T2A4G7 66 ROITOEE 197 RA RRY e
Elementi proiezione [World - UTM zone 325 - WGS 84 | Coleulate false origins ->
Trasformazione | TransversalMercator i |
Latitude origin |D |
Longtude origin E] | Calculate Helmert -
False East (500000 |
False Notth |D | Calculate Molodensky -)
Deformation Modulus |D-9995 |

- 0
Latitudine Parallelo Sud | | T e B R -+
Latitudine Parallelo Nord [ |
Azimuth |£l | Geographical coordinates file
Angolo Rettifica Griglia |‘:l | | | | . |
Meridiano |Greenw1'ch - | | Corfimm geographical points file == |
Scale Factor (ppm) |D | ) )

| | () Verto Format O GGA format () sexadesimal (® Sexagesimal

R (™) 0

- Cartesian coordinate files
Vo : N ==
Re (") o |
Ta m) |D | | Corffirm Cartesian pairts file -) |
Ty {m) 0
Tz (m) 0

Cancel
Blipsoid [was 84 vl " X
Figure 2.75
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Projection Datum
Projection elements
Transformation
Latitude origin
Longitude origin

False East

False Morth
Deformation Modulus
Latitude Parallel South
Latitude Parallel Morth
Azimuth

Angle correction grid
Meridian

Meridian Lonaitude

Datum elements
Scale Factor (ppm)

R (™)

Ry (7)
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Flat
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|45.45U5555555556

|11.8?08333333333 |
|724506.5851 | ﬁ:l?unﬂ |
| 5037141.1757 |
|n.9996 | MNew projection
|U | |New Pajection |
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|U | |New Datum |
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| |
WGEs 84
6378137 |
|298.257223563 |
Confirm changes Vv Cancel p 4
Figure 2.76
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2.5.2.2 Rototraslation

In the Rototranslation command (Figure 2.77), there are the functions Translate points and
3D/2D Rototranslation. The second command is part of the T module - Topography, and it
will be illustrated in the relevant section.

By clicking on the Translate points button you access a window in which a list of fieldbooks
present in the project is displayed (Figure 2.78). The translation can be performed on all
points (default choice, Select all points checked) or on selected fieldbooks. It is therefore
possible to set an East translation and/or a North translation and/or a Height translation
with the relative scaling factors. The exchange of coordinates can also be performed (the
first choice, selected by default, does not perform any exchange).

A [ T
Wi’ Q 'r’kx
Reference I Entotransiation | Coordinates
system 7 ~ conversion
Translate points...
m layer 30/2D Rototranslation...
Figure 2.77
Translate points
Select all points
Select the fieldbooks to translate
Fieldbook Type Stations Points ™
n 2018139.FD GPS 1 123
L]
L]
|_| !

Coordinates exchange
(® %-Y-Z {no change)

East translation |m

Morth translation |U-DDD

| vz
i i 0.000
Height Translation | | O x-z-¥
Absdissa scale factor | 1.000 | () v
Ordinate scale factor | 1.000 | O zay
Height scale factor | 1,000 | O 21
oK -) Cancel »
Figure 2.78
Stonex Software Cube-manager v4.3 - User manual 70



©

STONEX

In the module T the 2D/3D Rototranslation function will be active, the command leads to a
a window as in Figure 2.79. If in the current project there are topographic points, the section
relating to the points to be rotated (with headers: East, North, Height in light blue) will report
all the points present. However, it is always possible to change the points to rototranslate,
to do this it is necessary to make a choice in the Origin of points to rototranslate (Figure
2.80), it is necessary to confirm (with the command at the lower-right of the section) to see
the grid updated. You can choose all the points in the job, select the points part of a
fieldbook or import the points from a file.

Once the points to be rotated are selected, the known points can be chosen always keeping
in mind that the matching between points happens by name (case insensitive). The grid will
update itself by changing the color of the lines with the matched points, from white to yellow
and it will move all the matched points to the top.
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Rototranslation

Points to rototranslate Known points Save known points
Point . . . -
name East Morth Height East Morth Height dEast dhorth dHeight
P04 59664.327 5085052.623 223.131 59805.081 5065058.893 223.131
P03 59669.947 5055080.385 223.331 59780.389 5065083.747 223.331
P06 59670.344 5065083.140 223.625 59778.402 5065084.884 223.625
PO7 59670.823 5065087.048 223.325 59774.887 5065086.657 223.325
POg 59657.037 5065091.767 223.283 59765.780 5065075.283 223.283
P12 59645.617 5085095.705 223.181 59758.209 5065065.870 223.181
P13 59649.580 5085094.380 223.172 59760.797 5065059, 150 223.172
P14 59653.147 5055093, 107 223,225 59763.202 5065072.075 223.225
D RTCM-... |59594.004 5065045.581 224,580
D P09 59669.830 5065128.103 223.280
D P10 59660.201 50685132.117 226,251
[le11 50R56.233 S0R5127.034 223,041 87
Crrigin of poirts to rototranslate Crigin of known points
(® Al paints in the job () Al paints in the job
(D Fieldbook points camilla_stopégo_new.PD () Fieldbook points camilla_stop&go_new.PD
() Paints from file (®) Points from file |C:\JJsers\ibucu\Documenis\CubeOf‘ﬁce.ProJecis‘proveTemp\f:(| I e |
Confirm points to rototranslate v [] Enable manual entry Confirm known points v
Types of rototranslation
Rototranslation 2D with scale factor ~ Calculate =
Barycentric
Report -p Repeat - Confirm v Cancel b4

Figure 2.79

Origin of points to rototranslate
@ All points in the job

() Fieldbook points camilla_stop&go_new .PD

(") Points from file

Confirm points to rototranslate v

Figure 2.80

To choose the known points, you can access a section like the one described for the points
to be rotated. The section is called Origin of known points, you can choose all the points
present in the job; the points of a fieldbook; import the points from a file or insert them
manually; also in this case, it will be necessary to confirm with the command in the section
to update the grid.

There are two additional commands for the known points, these are located at the top-right
of the screen, next to caption 'Known points’ (Figure 2.81). The first command, with the
arrows, reverses East and North. The second, the Save known points command, creates a
text file.
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Known points Save known points

Figure 2.81

In the lower part of the screen, on the left, it will be possible to choose what type of
rototranslation you want to perform and start the calculation by clicking on the Calculate
command (Figure 2.82). The 2D and 3D rototranslation can also be barycentric by activating
the appropriate command.

Types of rototranslation

Rototranslation 20 with scale factor il Calculate =

Affine rototranslation (raster)
Homographic rototranslation (raster

Rototranslation 20 with scale factor
2D rototranslation without scale factor Repeat =
30 location with scale factor (topographic survey)

3D location without scale factor toEDgraehic survey)

Figure 2.82

As soon as the calculation is performed, the application automatically generates a result
window as in Figure 2.83, where it will be possible to check the calculation data.

As with all calculations present in Cube-manager, at the end of the calculation it will be
possible to view and/or save a report containing the information of the calculation
performed, it is always possible to carry out the calculation again without leaving the screen.
In the grid in Figure 2.79, after having performed the calculation, it will be possible to view
the deltas relating to the East, North and Height.
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2.5.2.3 Coordinates conversion

The Coordinates Conversion command opens a submenu consisting of three commands:
Stake-out GPS, Stake-out TS and Coordinates Conversion (as in Figure 2.84).

By clicking on Stake-out GPS, you can convert the grid coordinates to GPS geographic
coordinates. After selecting the points (both CAD and topographic) that you want to convert,
the program will switch to the screen as in Figure 2.85. From here you can define from what
survey to calculate the stake-out (mandatory), and from which station (mandatory). The
station may exist, or a new one can be created. Then you can define the options for the new
topographic points (only in case of CAD points) and for the baselines.

& N A 7

Reference  Rmototranslation | ceordinates | Edit fieldbook
system - conversion - - f

-

Manage coordinate| Stake-out GPS

i_DEFALLT - 253 Stake-out TS
Coordinates conversion...

Figure 2.84
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GP5 stake-out

Survey 2018139.PD w
(®) Existing 187 v
Station
O Mew
Antenna h. 0.00 @APC=

Mew topographic points options (1)

Initial name |

Layer

|
Code |
|

Description

Baseline options

e | | e [ ]
Antenna h. @APC= 0,064

[] replace existing baselines

Cancel variance and covariance matrices

(1) Enabled only in case of selected CAD points

oK v Cancel »

Figure 2.85

By clicking Stake-out TS instead, you can select the points to build a fieldbook from Total
Station. In Figure 2.86 we see the screen for this command, on the left you can select the
station and orientation, from the list on the right you can select the points you want to
include as measures of the inserted station.

In the table below it is possible to view the fieldbook being created, the structure is like that
which will be described in the next paragraph relating to the fieldbook from total stations.
Once you have completed the insertions of the fieldbook, you can create a text file or enter
the processing screens of the fieldbook (Confirm fieldbook command), where you can
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perform all the classic operations available in the program on the fieldbook from total
stations (the functions will be described in detail in the next paragraph).

Stake-out TS
Station selection and orientation Selection of points to be inserted in the selected station
100 ) 100 ~
101
102 102
103 103
104 104
105 105
106 106
107 hd 107
. 108
(® Select station () select orientation 109
Station | 100 | ﬁ':'l
112
Orientation | 101 | 113
114
Hstation |1.65 | I
116
H pole | 1.8 | 17
118
Azimuth 27,7733 | 119
120
121 v
Fieldbook name |J0b34 | Insert all points v Insert selected points &
) . Harizontal Vertical . Horizontal ~
Station H station Mame H pole reading reading 3D distance dietance
100 0.000 950 0,000 233.4031 109.0313 104.433 103.384
100 0.000 951 0,000 231.7336 109.1330 108.236 107.124
100 0.000 952 0,000 227.4546 109.2413 98.425 97.390
100 0.000 953 0,000 231.1527 108. 4443 93.018 92.202
100 0.000 954 0,000 233.0521 1077100 90.175 89.515
100 0.000 955 0,000 240.7301 107.2336 95.338 94.723
100 0.000 956 0,000 238.9016 105.3383 35.015 834.717
100 0.000 957 0,000 224. 7466 111.1547 90.831 89.441
100 0.000 958 0,000 225.7397 110.4622 94,495 93.222 v
< >
Export to text file vy Confirm fieldbook +* Cancel »
Figure 2.86

In the module T, the Coordinate conversion command will be active and, if clicked, it opens
a screen as in Figure 2.87. This window is divided into two sections, the top dedicated to the
geographic coordinates, the bottom to the Cartesian coordinates, the coordinates can be
read from the current job or imported from a file.

To import the coordinates from a file, it will be necessary to select the file with the relative
command and then click on Open file, this last procedure is valid for both geographical and
Cartesian. For the geographic coordinates, it will be necessary to set an input format related
to the fields, and how the coordinates are written. You can change format and click on Open
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file to see the updated grid, in case of error just select another format and click Open file
again. It is possible to save the geographic coordinates on files by clicking on Save
geographical on file, after having set the output format among those available (they are the
same as those available also in input, Figure 2.88).

Coordinate conversion X
Geographic coordinates
|Coordinates of current job - COpen flle
- - - - - Input
Mumber MName Latitude Longitude Elevation Information Fieldbook [l ® Name/Lat/Lon/Ele
E 1 RTCM-Ref0 45°35'57.02280™  9°21'10,15517°E 224,580 camilla_stop&g. .. O Latilon/Ele
% 2 PO1 45°35'57.03811™  9°21'11,22594°E 223.023 camilla_stop&g. ..
InputfOutput
P02 45°3557.02304N  9°21'11.61434°F 222,981 camilla_stop&g... @ Sexagesimal
4 P03 45°3557.21175 N 9°21'12.50257E  223.010 camilla_stop&a. .. O Sexadesimal
3 P04 45°3557.40038™  9°21'13.36354°E 223.131 camilla_stop&ag. .. (O GGA format
E [ P05 45°35'58,32454™  9°21'13.53010°E 223.331 camilla_stop&g. ..
7 P05 45°35'58,39813™  9°21'13.54103°E 223.625 camilla_stop&g. ..
Save geographical on file
é 8 P07 45°35'58.52523™N  9°21'13.55035°E 223.325 camilla_stop&g...
9 P03 45°3558.64602™ 9°21'12.90178°E  223.283 camilla_stop&g. .. Conversion from Geographical
- 1 o 2l &
Points in the table: 18 Origin Greenwich Conversion between preset systems 2d
Cartesian coordinates
|Coord|nates of current job ce. Open file
Mumber Name East Morth Height Information ~
B: RTCM-Ref 0 59594.004 5065045.331 224,580 Input )
(®) Mame/East/North/Height
E 2 PO1 59617.231 5065044.715 223.023
() East/North/Height
é 3 P02 559625.623 5065043.510 222,981
= PO3 58645, 263 5065048.120 223.010 Input/Cutput
Bs PO4 59664.327 5065052.623 223,131 @ Cortesian
Bs PO5 59669.947 5065080.336 223.331 O Geacentric
E 7 PO& 59670.344 5065083.140 223.625
B PO7 59570,323 S065087.045 223,325 SHEEHE
E 9 P03 59657.037 5065091.767 223,283 B B e T
= o - - cocrina ann nn v
Paints in the table: 18 Conversion between preset systems

Figure 2.87

Input/Output
(@ Sexagesimal

) Sexadesimal
) GGA format

Figure 2.88
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The Conversion from geographical command opens a window as in Figure 2.89, where you
can select the system of origin and destination of the conversion. It is possible to convert
into Cartesian, geocentric or geographic (which will update the starting grid with the new
results).

Coordinate conversion

Origin reference system Reference system destination
Area ongin Area destination
[World | |Word |
Datum origin Datum destination
[Was 84 | |was a4 |
Projection origin Projection destination
[UTM zone 33N | [UTM zone 33N |
Cumrent Geoid
[Nl |
Select origin - Select destination -

destination origin

Convert to Cartesian -
Convert to geographic -
Convert to geocentric -

Cancel »

Figure 2.89

Below the table for the geographic coordinates you will find useful information and
commands. In particular, the available information is the number of points contained in the
table and the origin meridian. The commands are an Undo in case of conversion from one
reference system to another (remaining in the geographic coordinate grid) and a selection
command of what type of conversion you want to perform, between predefined systems, in
local system or convert the origin of longitude.

In the section of the Cartesian coordinates (at the bottom of the screen in Figure 2.87) you
can read the coordinates from the job in progress, or you can import points from a file. You
will need to set the format for the fields in import and specify whether the incoming
coordinates are Cartesian or geocentric. You can also save the coordinates with the Save
Cartesian command (Figure 2.90). The choices to save the coordinates depend on the active
job, if you do not have a fieldbook, the program will propose to create a new one, otherwise
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you will be able to replace or add points to the work in progress (it is always also enabled
the possibility to compose a new fieldbook). Memorize can also be done by saving the

coordinates to a file.

The conversion command from Cartesian opens a window as in. Here it is possible to
establish a system of origin and destination for the conversion and, as for the geographic

coordinates, it can be converted into Cartesian, geocentric and geographical.

Below the table for Cartesian coordinates you can see information on the points contained
in the table, an Undo command to cancel a possible conversion and a command for selecting
the conversion you want to perform between predefined systems or in a local system.

Import file

Set the separator character

(® Comma ()

() Semicolon ()

() Slash (1)

() Backward slash %)
() Colon ()

() Tabulation (TAB)
() Space ()

() Other I:I

Write points in files

Mame of the new fieldboak
Conversion |
Create new fieldbook -p
Replace/Add poirts -p
Cancel b4

Figure 2.90
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2.5.3 Fieldbook

In this section (Figure 2.91) you can import a fielbook as a file, download it from total stations
or write it manually. The operations that can be performed on the fielbook are the
memorization, calculation and export of the points calculated in the CAD. The program
controls the measurements of horizontal, vertical, direct and inverse readings and performs
the averages. The program also checks for points with the same name measured several
times within the same station and check that the measurements are averaged. Note that the
information displayed, when importing a Total station file does not show the raw files, what
is displayed is the result of a reading and interpretation of the data by the application.

]

T [ o |

# 1Bl -~ Bl x
Edit fieldbook  Import Export Leveling
-~ fieldbook~ coordinates~ B
Fieldbook
Figure 2.91

2.5.3.1 Edit fieldbook

By clicking on the Edit booklet button, you access a submenu as shown in Figure 2.92.

0 B
Edit Import E:
fieldbook™ fieldbook™ coor

Mew fieldbook (manual)
Dpen existing fieldbook
Create fieldbook from file

Fieldbook from job

Figure 2.92

The available functions are: New fieldbook (manual), Open existing fieldbook, Create
fieldbook from file (with extension from Stonex Total stations), Fieldbook from job.

By clicking on New fieldbook (manual), you can manually write a fieldbook; in the first screen
that follows (Figure 2.93) you can give a name to the fiedlbook (mandatory choice, otherwise
the program will not allow you to proceed), and then enter a series of other information

Stonex Software Cube-manager v4.3 - User manual 81



©

STONEX

related to the latter. All fields are left blank, only the date is set automatically by the system,
but can be changed.

Fieldbook Information

Fieldbook name |Site1 |

Date [422019 1139

Location |Creek-5haniko, Cregon |

Surveyor |Mr Smith |

Device |Sh0nex R25 |

Serial number | —

Description |c0nh’0||ing erosion

Note |

Note |

Note |

Note |

Note |

|
|
|
|
Note | |
|
|
|

Note |

oK -) Cancel b4

Figure 2.93

The next screen clicking OK automatically leads to the first measurement (Figure 2.94), by
default the name of the first station is St1 and is defined as temporary ("Temporary" means
that the coordinates have not been calculated, "Calculated" means that the coordinates have
been calculated in the field and "Known" means it has known coordinates). The height of the
instrument is set to 1.00 m, all other details are left blank and can be entered by the user.
Even the details provided as default settings can be changed. As for the Information label, if
you click on the icon next to it, you can access a function like the one described above (Figure
2.63).

In the section related to the details of the point, the default assigned name is Pn1 and its
coordinates are considered temporary (with the same logic used for the stations). Other
values set by default are the height of the pole, the vertical reading, the temperature and
the pressure, these values can always be changed.

For horizontal readings, vertical readings and distances, the application dynamically
calculates the averages and residuals, returning a correct value also based on the settings of
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the survey elements (right on the screen: prism constant, temperature, pressure, transverse
eccentricity, horizontal eccentricity).

By clicking on the icon with the wrench on the right, you can access the list of parameters
related to the fieldbook (Figure 2.111). Parameters for setting the decimals you want to
display on the screen and the representation of the angles. Furthermore, it is possible to set
a series of tolerances and a series (on the right) of other values, which the system will
consider when calculating the measurements.

At the bottom of the screen (Figure 2.94), it is possible to read the information resulting
from the calculations (considering the set parameters), relative to the horizontal distance
and the height difference, including the difference in height between the height of the
instrument and the height of the prism.

Fieldbook page
Point page
Station name East |U-UUU | (® Temporary
H antenna |1.DDD | Morth |D.DDD | O Caleulated
Information | | E Height |0.000 | O Known ) 4

Point name |Pn1 | Measurement time | | Layer |1 |

Pole height [1.000

|
Information | | E

Horizontal |0.000 East [0.000 |

X X
Direct (g) |0.0000 100,0000 Prism constant |0.000 |
Reversze (g) | | |--- | | | Temperature {C%) |ZU.D |
Average (g) [0.0000 | [100.0000 |[— | Pressure nmig) [760.0 |
Residue (g) |--- | |--- | |--- | Transverse ecc. |D.DDD |
Correct (g) [0.0000 | [100.0000 |[= | Horizontal ecc., [0.000 |
Calculation (g) [0.0000 | [100.0000 |[= | ® Temporary O Calulated O Known
|
|
|

Diff, height [0-000 North [0.000 |
Diff, height (+ht-hp) |0-000 Height |0.000 |
Add -) Cancel b 4

Figure 2.94

After entering the information of the new station and the new point, clicking the Add button,
the application will open a new screen (Figure 2.95), where you can view a table with all the
stations created and their points. The lines in the table are yellow or white, alternating each
time the station changes so it will be easy to identify at a glance the passage from one
station to another.
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In the table screen you can enter a new station and its first measurement or a new
observation. In the first case the station name will be sequential to the last one inserted and
the point name will be left blank, in the second case the name of the station remains the
same and the name of the point will be sequential to the last one created.

With the right-click on the table, you access a menu of options that, depending on the
selection made (number of cells and position) offers a series of functions (Figure 2.80, some
options seem to be disabled but they are all available, for facilitate the use of the menu some
functions become dynamically active while others are deactivated).

These functions are simple to use, you can insert a new measure between the already
inserted observations (Enter observation), you can add a new observation at the end of the
table (Add observation), you can change the entered numerical values as well as the names
of the points and the selected lines can be deleted.

These operations can be canceled by clicking the icon at the bottom left of the screen (blue
undo icon).

When all the observations have been entered, it is possible to press the End of manual entry
button and the screen will automatically change its appearance (Figure 2.97); you can see

the table and, in at the bottom-left you can select the desired station, to place the visible
part of the table on it.
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. Mew station
| New observation = | ‘ and first measure - ‘
: : "
Station Hstation Mame Hpoint r:arézi:;ml :I:argi‘%l Distance Information
1.000 Pnl 1.000 0.0000 100.0000
1.000 Pn2 1.000 0.0000 100,0000
1.000 Pn3 1.000 0.0000 100.0000
1.000 Fn4 1.000 0.0000 100.0000
1.000 PnS 1.000 0.0000 100.0000
1.000 P& 1.000 0.0000 100.0000
1.000 Pn7 1.000 0.0000 100,0000
1.000 Png 1,000 0.0000 100,0000
1.000 Pn9 1.000 0.0000 100.0000
1.000 Pn10 1.000 0.0000 100.0000
1.000 Pnil 1.000 0.0000 100.0000
1.000 Pnla 1.000 0.0000 100.10000
1.000 Pnib 1,000 0.0000 100,0000
1.000 Pnilc 1.000 0.0000 100.10000
1.000 Prild 1.000 0.0000 100.10000
1.000 Pnle 1.000 0.0000 100.10000 w
End of manual entry - Cancel x
Figure 2.95

Enter ocbservation

Add obzervation

Change the column value

Renamne collected points

Clear selected rows

Exit

Figure 2.96
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Fieldbook menu

Manual fieldbook composition
Fieldbook ready
Station Hstation Mame Hpaint :g;ﬁ;tal :’:;gﬁgl Distance Information
. 5t1 1.000 Pnl 1.000 0.0000 100.0000
é 5t1 1.000 Pnz 1.000 0.0000 100.0000
é 5t1 1.000 Pn3 1.000 0.0000 100.0000
é 5t1 1.000 Pn4 1.000 0.0000 100.0000
E 5t1 1.000 Pn5 1.000 0.0000 100.0000
é 5t1 1.000 Pn& 1.000 0.0000 100.0000
é 5t1 1.000 Pn7 1.000 0.0000 100.0000
é 5t1 1.000 Pna 1.000 0.0000 100.0000
é 5t1 1.000 Png 1.000 0.0000 100.0000
é 5t1 1.000 Pni0 1.000 0.0000 100.0000
E 5t1 1.000 Pnil 1.000 0.0000 100.0000
é 5t2 1.000 Pnla 1.000 0.0000 100.0000
é 5t2 1.000 Pnib 1.000 0.0000 100.0000
é 5t2 1.000 Pnic 1.000 0.0000 100.0000
é 5t2 1.000 Pri1d 1.000 0.0000 100.0000
é 5t2 1.000 Pnile 1.000 0.0000 100.0000
E 5t2 1.000 Pnif 1.000 0.0000 100.0000
é 5t2 1.000 Pnilg 1.000 0.0000 100.0000
Select station
St ~
OK -) Cancel %
Figure 2.97

In Figure 2.97 the command on the top-left, Fieldbook menu, if clicked will offer a series of
operations possible on the fieldbooks (Figure 2.98). It is mandatory to use one operation to
proceed.

In the Fieldbook menu, the Calculations command consists of four subcommands: Traverse
calculation, Detail calculation, Various calculations, 2D network calculation. The only
calculation available with the basic functions of the Cube-manager is the detail calculation,
the others are included in Module T — Topography, and they will be illustrated in the relevant
section.

Detail calculation

To carry out the detail calculation, just click on the relative command that will lead to the
screen in Figure 2.99, on the left is the list of stations present in the job, you can select and
calculate one or more stations by clicking on them, or you can calculate all the stations by
clicking on the Transfer all button.

Stonex Software Cube-manager v4.3 - User manual 86



©

STONEX

The list named Stations to be calculated will show the stations that you chose to calculate,
when you click on Proceed, if the system does not find known points, it will generate a screen
(Figure 2.100), where you can select the station and the first orientation (coordinates can be
assigned/changed if necessary). To start the calculation, it is possible to click on Confirm
calculation (Figure 2.101). Uncalculated stations will be displayed in the list on the right,
named Stations not calculated; help messages will appear below the list (in this example, 'All
stations calculate ', 'All backsights in the expected tolerance’). View report button will show
an html file with the details of the calculation, the Repeat calculation button will perform the
calculation again. On the right there are the differences of East, North, Height between the
maximum and minimum values found in the work, this information can help to find errors.
The X-gray icon will delete from the list of stations to be calculated the one selected, the
trash icon will erase all stations in the list. The icon with the wrench leads to a window like
the one shown in Figure 2.111.

Fieldbook menu

Calculations 3

View all measurements
View averaged measurements
Calculate averages

Load known points (3 |
Work parameters
Enable manual entry
View report

Insert fieldbook in the job
Memorize fieldbook

Print fieldbook

Export in G5I format [
Export in IDX format
Export to text file

Exit

Figure 2.98
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Topographic calculations

Type of operation
Station list =)  Stations to be calculated Mot calculated stations
st1 st1
st2 st2
[ indude UTM corrections
Transfer all -) X
Calculate heights
'
Cancel calculations == X Cancel b 4
Figure 2.99
Start orientation
Mo known points
Station name |1oo | [] assign coordinates to station and orientation
East |0.000 | Select start orientation
North [0.000 ! "
102
Height [0.000 | 103
104
105
Crientation name |110 | 106
107
East |6.965 | e
N 109
Nortn [ 18.424 |
; 0.400 111
Height | | 112
113
- Confirm coordinates  +* 114
115
116
Horizontal reading |1?5-9917 | 117
118
Start azimuth | 176.9918 | | v
oK Cancel »
Figure 2.100
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Topographic calculations

Type of operation

Station list =p  Stations to be calculated Mot calculated stations
100 » 100
All stations calculated
All backsights in the expected tolerance
East diff. min max
View report 44.084
Morth diff, min max
Conen ccioin v/
Height diff. min max
Repeat calculation ==

[ 1ndude UTM corrections

Transfer al -p X @

Calculate heights

/
Cancel calculations == x OK -) Cancel b4

Figure 2.101

Traverse calculation

The traverse calculation is an active function in the module T. To perform the calculation, it
will be enough to select this function from the Calculations command (Figure 2.98, above).
The screen for this calculation is shown in Figure 2.102. The operation is like that described
for the detail calculation, in this case however the selection order and the choice of the
stations to be calculated must follow the logic of the traverse, surveyed in the field. The
program will automatically recognize what type of traverse you are trying to calculate, the
gray rectangle on the right will change appearance indicating a caption between: Open
traverse, Open constrained traverse, Constrained traverse, Closed traverse.

The commands View report, Confirm calculation and Repeat calculation will not be visible as
soon as the screen is opened but will become visible once the vertices of the traverse to be
calculated have been selected and once the Proceed command is clicked. As with any
calculation performed by the program, a detailed report with the results will also be
generated in this case.

For the calculation of a closed or a constrained traverse, a window will be displayed as in
Figure 2.103, where angular and linear closure tolerances can be set, which will be used in
the calculation. Furthermore, a window like the one in Figure 2.104 will be presented, where
the orientations can be read. With the command on the bottom-left called Distances/Height
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differences, the screen in Figure 2.105 will be displayed, for a detailed reading of the
distances and differences in height between the vertices.

Topographic calculations

Traverse calculation

Station list =)  Traverse vertices to calculate ‘

CP1 CP1

CpP2 Cp2

CF3 CP3

P4

CP5

CPa

CPa

CF7
[ 1ndude UTM corrections

Transfer all = x ]ﬁ] Compensate Fwd/Bwd heights
Calculate heights
Cancel calculations = x OK -) Cancel b4

Figure 2.102
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Traverse closure tolerances

Angular dosure tolerance

Angular precision {cc) | | Calculate tolerance with formula:
| 3*a*+(na)

Angular tolerance {cc) |

a (Angular predsion) = 20,00 {cc)
na (number of angles) = 4

Linear dosure tolerance

Linear precision {cm) | | Calculate tolerance with formula:
| 3*=d*+(nd)

Linear tolerance {cm) ||

d (Linear predsion) = 3.00 (cm)
nd {(number of distances) =3

oK v Exit b4

Figure 2.103
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Azimuth station CP6
Point name Horizontal reading Azimuth Residue ~
301,9006 226.2173 -0.0087
i = NS 4749 7 1000 0 NnsTF ¥
Average rms
Forward Azimuth | 226.2086 |0.0087
Azimuth station CP5
Point name Horizontal reading Azimuth Residue
101.8946 | 218.62638 | 0.0000
Average rms
Back azmut 2136268 [l0.0000
Angular error f Tolerance  |0.0007 |U.014? |
East dosure error (0,027 Linear closure errar Linear tolerance
North dosure error  |-0.011 |0.029 |0.201
Height dosure error  [0.781
Distances/Height . . .
fFferencas -p Continue -p Exit calculation 3¢

Figure 2.104
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Traverse ocrientations

Ahead distance Back distance Residue 2

CP& CP1 30,263 30,266 -0.001

Average 30,265 -0.001

Traverse points Forward height diff. Backward height diff. Residue

CPo CP1 -0.068 -1.543 0.737

Average -0.806 0.737

Traverse points Ahead distance Back distance Residue

CP1CP2 37.663 37.666 -0.001

Average 37.665 -0.001

Traverse points Forward height diff. Backward height diff. Residue

CP1CP2 -0.278 -0.274 -0.002

Average -0.275 -0.002

Traverse points Ahead distance Back distance Residue

CP2CP3 66,187 66,186 0.000

Average 66,187 0.000 hl
Back Exit calculation ¢

Figure 2.105

Various calculations

By clicking on the Various calculations button, you can obtain calculations of free stations,
forward intersections and reverse intersections. The window looks link those encountered
for the other topographic calculations, related to total stations (Figure 2.106). The list on the
left shows all the stations, the known points and the measures present in the job, the
selection with the click, causes the movement of an element from the list on the left to the
one on the right, and the program is able to provide information on the possibility or not of
calculating this point. If the program, based on the selection made, finds the possibility to
calculate the intersections even with least squares, it will propose to perform also this second
calculation. A window like the one in Figure 2.107 will open automatically. The functions and
the possible settings in this screen are the same as those found in the case of the 2D network
calculation.
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2D network calculation

If the topographic survey was carried out to have redundant measures and known points,
after making a provisional calculation of the coordinates, it is possible to continue with the
calculation of the 2D network compensation. The window is like the one in Figure 2.107, on
the left the known points are summarized, in the list on the right the points to be calculated
are summarized. For this calculation, you can set the angular and linear precisions (as a
constant and as a ppm value), the precisions can be set globally or by clicking on the Assign
accurary to every measument button, for each measurement, a table will open (Figure 2.108),
where you can manage them individually. It is possible to enable a UTM correction, in case
of surveys that requires deformation correction. If the calculation you are about to perform
is a simulation, you can also assign an SQM value of weight units.

The number of equations and unknowns provided for the calculation are also available for
consultation in the window. As with any other topographical calculation, also in this case, a
report will be displayed with the results reported in detail and it will be possible to confirm
the calculation or carry it out again.

Topographic calculations

Calculation intersections/free station

Paint list Points to calculate _
2 . L et
120
122
123 L ket
125
i Y
127
28 L teme
130
131 L e
5 L heot
133
135
cp1 . Dstne
CPg
CP5

cP5 Free station =
CP4
136
137
138 Forward intersectionss=p Reverse intersections=p
CP&
CP5 Calculate heights
CP1 x @
139 v

e
Cancel calculations == OK - Cancel X
Figure 2.106
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2D network calculation

STONEX

Known points Paints to calculate
CPa CP1
CP5 CcP2
CP7 CP4
CP3

Accuracy

Distances (constant) (mm)

2.00

Distances (ppm) JERLY

2.0

Assign accuracy to every measurement

[ tndude UTM corrections

Simulation

[ Perform simulation

Mumber of equations: 21

Number of unknowns: 8
View report

Confirm calculation +

Cancel calculations ==

Figure 2.107
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Precision table

Element Angular precision grc'enﬂs.:;rlllt inear Efénd;:gﬁar “
CP6_CP1_CP6 cc 2.00 -
CP6_CP1_CP2cc 2.00 -
CP1_CP2 - 2.00 5.00
CP&_CP1 CP4cc 2.00 -
CP1_CP4 - 2.00 5.00
CP6_CP1 CP2cc 2.00 -
CP6_CP1_CP4cc 2.00 -
CP8&_CP1 CP2 cc 2.00 -
CPS_CP1 CP4cc 2,00 -
CPZ_CP1 - 2.00 5.00
CP1_CP2_CP3cc 2.00 -
CP2_CP3 - 2.00 5.00
CP3_CP2 - 2.00 5.00
CP2_CP3_CP4cc 2.00 -
CP3_CP4 - 2.00 5.00
CP6_CP3_CP4cc 2.00 -
DL rpa _ 2 00 5 0 ¥
Memorize table - Cancel h 4

Figure 2.108

Returning to the commands in Figure 2.98, View all measurements, View averaged
measurements and Calculate averages are other available functions, the first two are display
options, the last, work on the fieldbook, taking all the measures into consideration and
calculating the averages.

This last function (Calculate averages) opens a screen (Figure 2.110) in which it is possible to
set tolerances, text colors, layers, symbols and relative colors (for known points, detail points
and stations), decimals, representation of the angles and corrections (such as atmospheric
refraction), clicking Proceed the program will proceed to the average calculation.

The Load known points command opens a menu with three options: Read from file, Read
from current job, Cancel known points. The first command opens a screen where you can

select a text file containing the coordinates and indicate a separator character (Figure 2.109).

Work parameters will open a window as in Figure 2.110.
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Impaort file

é Select the points file to import
TXT

Mame and path of points file to be imported:
|C:\Users\ibucd\Dncuments\CubeOﬁ‘lce.ProjedsKnowCow.t:t | | . |

17a,1318598.55317162.5853404.43268186,146 920657
17b,1318598 90199432 5853402 93870001, 146 930333 Setthe separator character
17,1318599.78630822, 5853404 56011961,144.996034

® Comma ()

() Semicolon (;)

() Slash ()

(") Backward slash (4
(") Colon ()

() Tabulation (TAB)

() Space ()

Oore [

[] Intestazione

oK =} Cancel b4

Figure 2.109
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Fieldbook menu

Make fieldbook

Record only point coordinates

Horizontal tolerance (g)
Vertical tolerance (g)
Distances tolerance
Coordinates tolerance
Height tolerance

Font

Text size

Font color

Opzioni e Parametri di calcolo

0.0010

0.0010

0.010

0,010

0.010

Arial

4.00

I

Symbols
Known point symbaol ATr‘iangle w
Station symbol |{_}Circle ~
Detail point symbal +CrOSS ~
Symbol size |2.00

Layers
Known point layer | RefPoint w
Station layer | Station ~
Detail point layer | point w
Colors |

Advanced parameters ==

oK -p Cancel X

Figure 2.110
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Fieldbook parameters

Fieldbook parameters

Angles representation | Grads (g) w Apply atmospheric refraction correction
Horizontal reading decimals | 0.0000 ~ Coeffident of atmaspheric
Vertical reading dedmals | 0,0000 o Apply temperature and pressure correction
Distances/Height diff. decimals |0.000 - Distances: Earth curvature correction
H.pole/H.prism decimals | 0.000 u (® Calculate dist. on average height (m||j,9 16 |
Eccentricity decimalzs {0,000 i () Calculate distances at sea level
Temperature Pressure dedmals | 0.0 o Height diff.: Earth curvature correction
Coordinate decimals | 0.000 ~ Ellipscid |WGS 84 - |
Height decimals | 0,000 9 Approximate latitude |045° 00' 00,0000 M

Local sphere |6356680,374

Sexagesimal second decmals | 0,00 e

Horizontal tolerance {g) [0.0010
Vertical tolerance (g) |0.0010
Distances tolerance |0.010

Coordinates tolerance [0.010

Modi Cancel
Height tolerance |0.010 Y - x

Figure 2.111

Among the commands shown in Figure 2.98, the Enable manual entry button will lead to the
manual writing section of the fieldbook (described above).

The View report command will open a screen with a html file containing all the information
on the current fieldbook. If the program recognizes that there are several reports present in
the job, a window will open in which all the reports will be displayed so that you can select
the one you want, in this screen you can also delete (one or more) reports.

Insert fieldbook in the job button will insert the fieldbook in the graphics; before proceeding,
the application will check the presence of average measurements and if the calculations have
been performed, then it will be possible to see again a summary of the measurements (any
unaveraged measurements will be visualized on red lines, so that corrections can be made).

With the Memorize fieldbook you can save the fieldbook; after displaying the screen with
general information (e.g. fieldbook name, date, location, etc.), once you have chosen the
destination for saving, the application will produce a file with the .cubefbk extension.

The Print fieldbook command allows access to the general information screen on the
fieldbook (as in Figure 2.93, where you can change all the fields if necessary), when you click
on Proceed the application creates a html file, ready to print.
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The last commands are related to the export, the fieldbooks can be exported in GSI format
(18 and 6 bit), in IDX and in text files (as well as in the native format of the program .cubefbk).

2.5.3.2 Import and export fieldbooks

The Import fielbook button (Figure 2.112) allows to import fieldbooks from total stations;
you can import using a USB connection by connecting directly to the total station (after
clicking on the chosen device, click on the Connect USB button) or selecting a file that may
be stored in the PC. Figure 2.112 shows all supported devices (in Figure 2.113 all the
supported extensions).

The Export coordinates button allows you to export to the total station formats and to GSI
(16 bit and 8 bit).

EA Elh = g
Import Export Leveling -\I,
fieldbook™ coordinates™ - ol
B RLPlus/RLS Feld
i@ | R2/R2S Plus
B | RZL Plus/R25
B R2ZW/R35 - FieldGenius (*.raw)
SurvCE [*.rw5)
AntasMobile (*.csv)
Figure 2.112
G5l file (*.gsi)
R2LPlus/R25(*.rd5:*.mes)
R2LPlus(*.led)

R25Plus/R15{*.r15;*.dat)
FieldGenius RAW (*.RAW)
R3S file (*.RW3)
AntasMahbile CSV (F.C5V)
CubeH24 (*.cubehld.csv)

Figure 2.113
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2.5.3.3 Leveling

The Leveling command consists of three subcommands: Download; Trigonometric leveling;
Geometric leveling. The first opens a screen as in Figure 2.114.

After selecting (at the top) a data destination file and setting the data for the input port, you
can download data from a digital level.

Data download from digital level - | X
Destination file Serial port properties

Port name: |No ports found  ~
Data preview Baud rate: | 19200 ~
Data bits: |8 v
Parity: |None w
Stop bits: |1 ~
Handshake: |None ~

Start download -p

Close X

Figure 2.114

2.5.3.4 Trigonometric leveling
To perform trigonometric leveling, a fieldbook must be inserted in the work with the
extension specified by the program (.cubefbk). In the fieldbook there must be some known

heights from which to start the calculation (Figure 2.115). It is also possible to manually enter
points.
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~

Manual entry

® 1/(dxd)
O1/d

O 1/ sarld)
(@R

Mumber of equations 26

MNumber of unknowns 25

MNumber of known heights 1

View report

Confirm calculation s

Perform calculation ==

Figure 2.115

2.5.3.1 Geometric leveling

Height compensation
Station Point Diff . height (m) Distance {km) Station height Point height
Y 100 m 1.4344 0.013 1000.000 0.000
100 102 0.0917 0.002 1000.000 -0.092
100 103 0.9465 0.035 1000.000 0.947
100 104 1.5542 0.032 1000.000 1.554
100 109 1.6958 0.026 1000.000 1.696
100 106 23378 0.023 1000.000 2338
100 107 0.5927 0.021 1000.000 0.593
100 108 1.8191 0.019 1000.000 1.819
100 109 1.8593 0.019 1000.000 1.859
100 10 0.4004 0.020 1000.000 0.400
100 111 23597 0.022 1000.000 2.360
100 12 1.4449 0.024 1000.000 1.445
100 13 2.3959 0.027 1000.000 2400
100 114 1.2106 0.028 1000.000 121
100 15 0.5998 0.0z 1000.000 0.600
100 118 1.4365 0012 1000.000 1437
100 17 0.0502 0.022 1000.000 0.080
100 18 0.0934 0.m7 1000.000 0.093
100 1% 0.0632 0.011 1000.000 0.063
100 120 0.4058 0.015 1000.000 0.406
100 121 0.0520 0.010 1000.000 0.052
100 122 0.0603 0.5 1000.000 0.060
100 123 0.0713 0.020 1000.000 0071
Create height differences
file

Cancel »

To perform geometric leveling you will have to insert a text file with difference in heights. It
is also possible to manually enter points. Once the text file has been imported, the screen
for the function will be like the one in Figure 2.115.
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2.5.4 Fieldbook schema

The button for activating or deactivating the fieldbook schema can be found in the
Topography tab (Figure 2.116). The checkbox named Show, will activate or deactivate the
drawing. The Options button wil open a window as in Figure 2.117, in this screen you can
determine whether to display the links, both for the GPS fieldbooks and for the polar
fieldbooks, the color to give to the links and if you want the connections to be visible in the
printout. In Figure 2.118, an example of work with a visible fieldbook scheme.

[] Show

] i
__,{: Options...

Fieldbook schema

Figure 2.116

Fieldbook schemna options

GPS fielbook
View links
[] Printable
Between station and paoint 21
Polar fieldbook
View links
[] Printable
Between station and station | 51 |
Between station and peint | 101 ” I
0K, v Cancel h 4
Figure 2.117
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Figure 2.118
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3 Constraint (Module M)

In the Lines/Constraints tab you can find all the drawing and editing functions for the
contraints.
This section is divided into 4 sub-categories: Pregeo, EDM Extract, DTM, Modify.

The first 3 sub-categories contain commands for drawing contours or constraints; Pregeo is
divided into 9 commands, each of which generates a black, red or green outline, with a
continuous line, dotted or dashed, following the italian Pregeo style.

m Home CAD Measures Topography Lines/Constraints 3D Models Raster Post processing

NG SO NT ™ NP e, p— ) ] | 7
- n /ﬂ‘ n == = @ @ ... s ’\. 22e Insert point 35: Mew points ==

P . o—ao t—g ofe MSEMPOINT o=, NewpeIints ===
h R.‘_ - BTN RP Unit  Building Inner Waters Roads | Constraint  Exclusion | From Properties Delete '_hf Delete point :'*i. Split in two Modify
VC VT VP area point : stroke

Pregeo EDM Extract DTM Modify
Figure 3.1

3.1 EDM extract and DTM

EDM extract section will allow to draw a contour by selecting what type of contour it is, the
types provided follow the Italian Pregeo style.

The DTM sub-category will allow to design a constraint boundary or generic exclusion
without belonging to a Pregeo category. The drawing of the contours or constraints, for all
the commands described so far, takes place in the same way, once the command has been
selected, it will be necessary to give a name to the contour (to be inserted in the command
line at the bottom, in the main Cube-manager screen, Figure 3.2) and confirm with the enter
key. Then, following the instructions to the left of the command line, it will be necessary to
proceed by selecting the topographic points that make up the outline (the command en, to
the left of the command line - Figure 3.3 - ends the drawing function; the command tab
allows the selection of points from the summary table of the topographic points).

—_— " X
-a . ol :— .
B R Name ofthe boundary {Constraint} || | == = ‘l Constraint
Figure 3.2
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Y

|

—

Mext topographic point / {en}d / [tab]le ||

Figure 3.3

3.2 Modify constraints
The commands contained in the Modify sub-category. The first command, From point, is a

utility command for drawing the contours, by clicking a point inside a closed CAD entity
formed by lines and/or polylines, it is possible to transform it into a constraint (or exclusion).
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Centraints & Particles properties

Graphics layer |Area | I:l

==w |

Constraint name |

Cwner | |

Location | |

Area |234.799

Exposed area |

Perimeter |62. 553

30 perimeter |62. 553

Type |1—Genen'c constraint V|
Note1 | |
Note2 | |
Graphic features:
Point name Line type
L5
V2 9
V3 g
V4 7
V5 6
Constraint list Internal ares list
| v|
Information:

Figure 3.4

The window for creating a contour from an internal point is shown in Figure 3.4. To save the
contour, it will be necessary to give it a name, it is also possible to establish what type of
contour it is, by default a generic constraint will always be created. At the bottom of the
graphical features table, mainly designed for Pregeo users, it is possible to change the types
of lines that make up the outline, subdividing them by vertex or point.

At the bottom, you can see on the left the Contour List, selecting a contour already present
in the job, this will be included in the table on the right (Internal area list) and this will
become an exclusion area in the current contour to be created.
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Returning to the commands in Figure 3.1, the Property command opens the same window
as in Figure 3.4, with the characteristics of the selected contours, it is possible to change
some features, such as the layer to which it belongs.

The Delete command allows the cancellation of contours. The Insert point, Delete point, New
points and Split in two commands can be used if you have created a contour with
topographic points, these commands will quickly allow you to modify the selected element.
The Modify stroke command allows the selection of the outline and the subsequent
modification of the style (following the type of lines proposed in the italian Pregeo).
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4 3D Models (Module M)
The 3D Models Tab is divided into 4 sub-categories: DTM; Contours; Volumes; Profiles.

m Home  CAD  Measures  Topography  Lines/Constraints = 3D Models  Raster  Post processing

EEE @ @ zj {;-:_} iT %) Polylines -» Contour lines EE @

) Contours -> Palylines

Elaborate Draw Draw Invert | Generate Reounding Calculation Create _
oM constraint  exclusion 7 Polylines -» B-Spline of volumes profiles
DTM Contours Volumes Profiles
Figure 4.1

DTM contains the commands already encountered, Draw constraint and Draw exclusion,
illustrated in the paragraph of Contraints. Elaborate DTM is the command that allows you to
draw a digital model starting from a constraint.

The screen for drawing a digital model is the one shown in Figure 4.2. On the left you can
select the points and polylines layers that you want to use for the creation, by default all the
points and all the layers of the current job are selected. On the top right you will have to
select a constraint from which to start the model creation, you can choose between selecting
with the mouse directly from the graphic, selecting it from a list of constraints (included in
the current job) and automatically creating a constraint given a fixed distance between
points (to be entered, even if the program suggests a value based on the current job). At the
bottom you will have to enter some features of the DTM, the name of the constraint (if not
already entered with the selection), the color and the maximum and minimum height of the
model. The name is mandatory, the other features are set by default or not strictly necessary
for creation. Clicking the button Create DTM at the bottom will close the window and
generate the model in graphic.

The Invert command (Figure 4.1) allows the selection and inversion of two 3D faces.
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DT creation

Layer of topographic points Constraints

All points () Select Constrairt/Polyline with mouse

LAYER_DEFAULT (@ Select Constraint/Polyline

1-constraint w
() Automatic constraint
23.000
x [ﬁ[ DTM features
Layer of constraint polylines Constraint name | |

All the polylines
LAYER_DEFAULT

Minimum height |0.000 |

Maximum height [0.000 |

Create DTM -»> Exit )4

X T

Figure 4.2

4.2 Contour lines

This function is composed of 5 commands, the first called Generate, opens a window as in
Figure 4.3. For the creation it is possible to set the reference layer of the digital model on
which you want to generate the curves, by default all the DTMs. On the left it is possible to
set the distance between the major and normal curves, the colors and the layers to which
they belong, in Figure 4.3 you can see the values that the program assigns by default if a
setting is not made by the user. It is possible to draw the heights for the major curves (in
this case it is possible to set the font and the size), at the bottom you can see other values
as the elasticity factor of the curves, these values can be modified, in any case the program
always proposes values consistent with current job.
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Contour lines

Equidistance nomal curves  |1.000

Normal curves layer | Area |

Equidistance major curves

Maijor curves layer | Area |
DTM layers
White heights of major curves Al DTMs
Heights fort size I:I Area

Heights font | Arial |

Heights font color _

Heights layer | Area |
Blasticity factor of the curves

Minimum of line segment )( Iﬁ]

Minimum height
Maximum height

Figure 4.3

The second command in the Contour lines section opens a screen as in Figure 4.4. By clicking
on the command, it will be necessary to select the curve or curves whose rounding is to be
modified. Moving the blue indicator towards the + or - it is possible to evaluate the result
of the modification in graphic.
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e 2D View

Rounding

- ' +

Figure 4.4

The last 3 commands in the Contour lines section are transformation commands from
polylines to contour lines and vice versa or from polylines to b-spline curves.

Stonex Software Cube-manager v4.3 - User manual 112



©

STONEX

4.3 Volumes

The Calculation of volumes command opens a window as in Figure 4.5. It is possible to set,
on the right in the Layer section of the DTMs, which layer to consider for the calculation, by
default all DTMs present in the current job are always selected.

Volumes can be calculated by setting a horizontal plane or 3D plane passing through 3
points. By default for the horizontal plane the lowest height of the DTMs will be shown, for
the 3D plane the first 3 points of the DTM will be shown.

Volumes

(O Volume from horizontal plane
DTM layers
858.000 AIDTHS
- v
(® Volume from 30 plane
Definition of inclined plane through three points
Mame East Morth Height x @
First paint (2331 | [504872146 | [4383171258 | [s70.171 |
Second point 2902 | (505044140 | [4383360511 | [863.077 |
Third poirt 3225 | [505346249 | [4382821214 | [36D0.114 |
= Back Calculate volume -) Cancel b 4
Figure 4.5

To proceed click on Calculate volume, the window in Figure 4.6 will be displayed. On the left
side you can see the cut and fill volume expressed in cubic meters, the horizontal and 3D
area, expressed in square meters.

It is possible to display (and possibly save in memory) the calculation report, the program
proposes 3 possible reports, the first essential with the data that are displayed in the upper
part of the window; the second detailed, in which for each 3D face the coordinates of the
vertices are reported, the delta of the heights, the horizontal area, the 3D area, the volumes;
the third with the 3D area, the horizontal area and the volume of each 3D face.
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Report

Cut wolume {cu.m)

Fill wolume {cu.m)
Horizontal area (sq.m)
3D area (sq.m)

(® Report of essential data
(O Detailed report of all 30 layers

(O Report areas and volumes of 30 layers

Report

Graphic elements
[] Write tiangles numbering

Triangles numbering

Mumbering texts layer Area

Numbering fant Avial

] Draw lines

Intersection lines with volume plane

Intersection lines color —
Nobegtetsir | Ao |

Draw required graphic elements

STONEX

Figure 4.6

On the right side of the screen in Figure 4.6, it is possible to set the visibility and the graphic
characteristics of the numbering of the 3D faces and of the intersection lines with the volume

plane.
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4.4 Profiles

The Create profile command has a drop-down menu as shown in Figure 4 7, from which you
can select the desired functionality from those proposed.

0%

Create _
profiles

Profile on single line/polyline

Profile on concatenated lines/polylines

=

Open existing profile

Entering a manual profile

Figure 4.7

The selection of one of the first two functions - Profile on single line/polyline and Profile on
concatenated lines/polylines — opens a window as in Figure 4.8, the difference between the
two commands is simply on the type of entity (single or concatenated), on which you want
to build the profile. In the second case the selection of a line or polyline causes all the
lines/polylines that will have vertices in common to be selected and linked.

In the window in Figure 4.8, we find the first setting for the creation of a profile, as a first
step it is necessary to select whether to build the profile on all the elements intersected by
the line or only on the vertices. Another choice to make is if you want to insert topographic
points, if yes, you will have to indicate if they must be inserted in all points intersected by
the line or only on the vertices. The graphic elements related to the symbols, in the lower
part of the window, are activated only if you want to insert topographic points.

Clicking the Create profile button takes you to the next profile management screen, to
complete the creation settings (Figure 4.9).

This window is divided into two areas, the upper part shows the summary of the
points/vertices that make up the profile, in the lower part you can see the graphic
representation of the profile, moving the mouse on the profile, the selection of the point on
the upper table, will change according to the position of the mouse. To save the profile click
on the Save profile button, so a Cube-manager file with the .cubeprf extension will be stored.
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Profile settings

(®) Create profile with intersection of all displayed elements

() Create profile on vertices of lines/polylines

[] Inserts topographic points on all intersected points

[] Inserts topographic points on the vertices of lines/palylines

Mew symbaol name —|— Cross o
Mew symbaol size | 2.00

Mew symbal layer | frea |

Mew symbaol starting number | 7440

Mumbering increment |1

Figure 4.8

Manage profile

Humber Foint name Height Distance Location description Point description ~

33 33 937.2310 164.3453

34 34 948.8732 176, 1544
35 35 955.0769 200, 1084
36 36 959.8760 207.8485
37 37 960.3174 210.1396
38 38 963.9863 217.6628
33 39 964.5062 219.4179
40 40 966.7077 227.7440
41 41 967.5360 232.4513
47 47 Qa7 Ands 237 31567 Y
© Advancedinformation | ‘ Design profile ‘ ‘ &) Invert profile ‘ | fd | Export...

Figure 4.9
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Between the two areas just described, there are some commands for the management of
the profile, the first one called Advanced Information, if clicked it modifies the aspect of the
summary table as in Figure 4.10. It thus passes from a visualization with essential information
on the points of the profile to a detailed view. The Crossing column offers a drop-down
menu, with default information that can be selected. All the other cells of the table, both in
the essential and in the detailed one, if clicked generate a window as in Figure 4.11.

Manage profile

Location

Number Peint name Height Distance deceription Point description  Crossing Crossing text EE”E"E' information f‘z‘fr;:'hm 2 iﬂ:&lw ',feg:f“"”w -~
1 1 903.8462 0.0000 Vertex 1 Street ~ 0.0000 0.0000
2 2 303.7020 55559 Rairoad 0.0000 0.0000
3 3 903.7025 8.6853 water s... 0.0000 0.0000
4 - 903.7014 9.4070 Ditch ~ 0.0000 0.0000
5 5 904.3923 17.7420 Pathway ~ 0.0000 0.0000
6 5 2045742 20,5179 hone ~ 0.0000 0.0000
7 7 206.3755 24.0732 None o 0.0000 0.0000
8 =] 906.3661 24.1743 MNone ~ 0.0000 0.0000
9 k=] 906.3682 24.5014 None ~ 0.0000 0.0000
10 10 904.7011 27.7355 MNone o~ D.0000 0.0000 w

Figure 4.10

Point name |?'? |

Height [937.3866 |

tive distance | 20,0527
Ermrm paint ?6

Absolute distance |4EU.0238 | (@

Location description | |

Foint description | |

Crossing | Pathway w

Crossing text | Save

General information 1 |

General information 2 |

Right security height |U.UUUD

|
|
| Delete
I Cancel

Left security height |U.UUUD

Figure 4.11
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The window allows the modification of information on the points, to save the changes click
the Save button.

Manage profile

Design vertex name MNumber Design vertex Design height Design distance Point description
vl 903.7020 8.5559
2 w2 905.2426 44.7487
Absolute distance  |207.8485 3 v 950.5760 207.8485
Design height  (953,8760
Design vertex description I:l
Save |
‘ Delete ‘
Layer project profile ProjectProfile “cc
Height 967.2114 Distance -8.2819
‘ ﬁ, Save profile ‘ - Back ‘ Next -> Cancel E ‘

Figure 4.12

Manage profile

General parameters Spaces description

External frame color

Profile elements font size  |1,20

7 Space Description Space height (cm) Horizontal Vertical
External frame layer Point name 1,00 Vertical ~
Internal lines and writing color 7 7 Ground height 1,00 Vertical ~
Internal lines and writing layer 3 Progressive distance 1,00 Vertical ~
Ground profile: color 7 4 Partial distance 0.50 Horizantal ~
Ground profile layer GroundProfile 5 Hectometer unit 0.50 Harizontal ~
=

Font | Courier New

Folding format {cm) |21.00
Wertical sheet format (cm) |28.70
Bottom margin {cm) |0.50

Top margin {cm)  |0.50

Beginning of profile margin {cm) |1.00

Top internal margin {cm) | 1.00

Bottom internal margin {cm) |0.50 Jv f X @

Folding line length {em) |0.50

Foint name -
Top-bottom lines length {cm) 40,00 Mumbering
Progressive distance
Line distance from top edge {cm) |0.50 Ground height
Decimal representation |2 Partial distance
Ground height difference
Right profile color Slope
v
Right profile layer RightProfile Distance between vertices

Left profile color

Left profile layer LeftProfile

Save profile

Header font size {(mm) [4.00

Font | Courier Mew

il

Figure 4.13
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The Design profile command opens a window as in Figure 4.12. At the top left, the new
vertices of the design profile can be entered and saved, those will be displayed in red at the
bottom, in the graphics and shown in the table above. Click Back to return to the general
profile management (Figure 4.9).

Returning to the commands in Figure 4.9, the Invert profile command performs an inverse
ordering of the vertices of the profile, which will also be affected in the graphic display.

The Export... command allows the creation of a CSV (Comma Separated Values) file with a
summary of the points that make up the profile.

By clicking the Next button, you can access the screen in Figure 4.13, where it is possible to
continue to set the general parameters and profile descriptions. In the left part of the window
we find the general parameters that are related to the graphic and profile print elements,
they are always present with default values. In the right part you can set the descriptions
that you want to report in the profile, the table above shows the ones that will be reported.
These can be enriched by clicking on the list at the bottom to add new descriptions that will
appear automatically in the table above. Selecting a description from the table, this can be
repositioned with the help of the blue arrows or it can be removed from the table by clicking
on the X, by clicking on the trash you can delete all the descriptions in the table.

Manage profile
Texts to be inserted on the Headings page
Intestazione % position (cm) ¥ pasition (cm)
Headings color Profile num, 12 20,00 20,00
Headings layer | HeadersText
Heading
Frofile num, 12
X position {cm) |20
¥ position {cm) |20
Font | Courier New "
HFont |4.00
S
b S|
Draw profile Profile size
From chainage (m) |0.0000 ~ Start Dist. Height End Dist. Height
Chainage A {m) | 478.9709 ¥ 0.0000 916.0417 18.9471 937.3866
Length scale (1: ¥XXX) |1000 18.9471 937.3866 56.4473 56,5081 Profie name | |
Height scale (1: XxxX) |100 66.4473 956.5081 1005775 75,2051
Starting height (m) 903.0000 100.5775 575.2051 259.5530 9645062 XOceupation () [60:3 ‘
Mirim.m height m) 385, 70E3 2595530 964.5062 02.8165 948.8732 N ‘
987.1716 ccupation {cm) | 23
Mandmum height {m) 302.8155 948.8732 364.9703 927.4523
478.9709
o Frofile length () S 364.9703 927.4523  |461.2289 904.3923
Draw header page Write headers Drawing -,
[ Oraw design profile Write always design elements 61,2289 9043923 478.9708 2038362
Draw profile -,
B soepofe - Back Next = Cancel (=

Figure 4.14

Clicking Next you access the window in Figure 4.14. This last screen will be useful to set the
last settings before creating the profile in graphic. At the top of the window is the section
relating to the profile header. The headings entered with the relative position will appear in
the table on the right. In the lower part, we find the Draw profile section in which you can
indicate the chainage of the profile you want to draw, the scales of lengths and heights. The
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Draw profile command populates the table in the section of the profile size, which shows
the expected height jumps in the required profile, after entering a name for the profile you
can click on the Drawing button to proceed with graphic creation. In Figure 4.15 a profile is
shown as it appears in the graphic after the creation, keep in mind that the starting project
will be closed before drawing the profile, if you do not come from a .cubeprf file the program

will ask if you want to save the project before closing it.

Going back to the commands in Figure 4.7, the Open existing profile command opens the

profiles saved in Cube-manager with a .cubeprf extension.

The Entering a manual profile command enables a manual entry of the points that will create
the profile (the window is like the one in Figure 4.11). The Save command adds the current
point. To continue adding points click on the Add point command (Figure 4.16) which will
appear below the points summary table. Once all the points have been entered manually it
will be possible to work on the profile as indicated in the first part of this paragraph.

Figure 4.15

. ] ) ) ) >
i+ Add point ° Advanced information Design profile D Invert profile |

Figure 4.16
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5 Raster (Module T)

Home  CAD  Measures Topography  Llines/Constraints 3D Models = Raster  Post processing

=] = % 1
—§ é E1H E1|'E| [;lll. mﬂ b Move ' Crop Mg Merge = ==
Import Raster Export Copy Paste Delete | Properties &L Rotate L‘G_, Resize Bl Meters-pixels xy o Order ~ Flip
raster  scan  raster raster -
In/Out Modify

Figure 5.1

The Raster Tab provides the tools to work with raster images (Figure 5.1). This section is
divided into two subsections: In/Out and Modify.

In the first part there are the commands Import raster and Delete raster which are available
for all modules. The formats supported both in import and in export are: BMP; GIF; EXIF; JPG;
PNG; TIF; TIFF.

The first command in the Modify section is Properties, the window is the one shown in Figure
5.2.

& Raster properties x
Modify the properties of the selected raster image

Raster image properties
Mame and path of image file:

layer |LAYER_DEFALLT |

Origin (bottom-eft anagle) X |0.000

Origin {bottom-eft angle) ¥ |-456.UEJU

|
|
¥ scale factor |1.naounnno |
|

¥ scale factor |1.naounnno

Other information:

¥ top-eft angle = 0.000 ; Y top-eft angle = 0.000
Width = 1617.000 mt ; Height =456.000 mt

Figure 5.2
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With this command you can read and modify the graphic properties of a selected raster
image.

The Move, Rotate and Crop commands, after selecting an image and a starting point, will
allow you to see a preview of the change as in Figure 5.3.

The commands Resize and Meters-Pixels x,y, will be executed from the command line, the
appearance will be similar to the one in Figure 5.4 (Resize command).

PN <. v.2) destination of the moverrent

Figure 5.3

Percentage of resizing {50}% / [75]% / [25]% | |E i= 10 27 32

Figure 5.4

The Merge command allows the merging of two images, the graphic result will be assigned
to the selected image but the original will not be modified, a new image will be created by
saving the current project.
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The last two commands, Order and Flip, both have a drop-down menu composed of two
elements: Bring to front — Send to back for the First Command; Vertically - Horizontally for
the second command. Selecting the image will make the selected function effective.
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6 Post-processing (Module P)

To perform a postprocessing click on the Postprocessing tab (Figure 6.1), and then select
the type of operation to be performed from those available: Stop&Go, Kinematic, Single
Static single (with sigle base), Multiple Static and Network.

Home CAD  Measures Topography Lines/Constraints 3D Models Raster | Post processing
? ;M b - L4
U o Je e @4
Stop&Go  Kinematic Static  Static  Network
single multiple
Past Processing
Figure 6.1

6.1 Stop & Go calculation

Before describing the functions of this section, we provide an example of a circumstance for
which it would be useful to generate a Stop & Go calculation. For example, having a job
performed in RTK mode, there may be points that are not affected by these corrections, thus
remaining in single or float or GPS mode. The calculation can attribute to these points a
correction such as to bring them back to the fixed mode. It is necessary for a good success
of the differential calculation that these points have been detected for a time that can
generally be positioned between 15 s and 30 s, the minimum acquisition time depends on
the instrument used and the reference base. An acquisition time between 15 s and 30 s
means having between 15 and 30 common epochs, between the base and the Rover. If the
acquisition frequency is lower than 1 Hz, the acquisition time must be proportionately
greater. For example, acquiring every 5 s, to have 30 common epochs, it is necessary to stand
for 150 s.

Let's look at the working phases of a Stop & Go calculation: as a first operation, we remind
you that it is necessary to set a correct reference system in the program, in order to obtain
valid results. To perform a Stop & Go calculation, you must first upload a GPS job in the
active project, using one of the import functions provided by the application. The first
question that is asked is if you want to consider also the RTK fixed points in the calculation
(this operation can be used to compare the fixed positions, with the postprocessed
positions). The next screen (Figure 6.2) shows a table with a summary of the fieldbook
involved in the job, the points list, the instrumental heights, the starting time, the occupation
time and the status of the points surveyed. The possible actions in this phase by the user are
the selection or deselection of the points to be involved in the calculation and the
modification of the instrumental heights.
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At the bottom of the screen, it will be necessary to confirm whether the value regarding the
pole height, reported in the RINEX file, has been recorded at the base of the antenna or at
the phase center. This choice is necessary and must be made with care so as not to invalidate
the subsequent calculations.

For the Stop & Go calculation, the user can control the workflow manually, from the second
screen onwards it is possible to advance or go back with the buttons with the arrows at the
bottom (Figure 6.2).

Postprocessing - Stop&Go - X

GPS fieldbook name Point name H pale Occupation start tme Occupation time Status ~
20180213.PD PHOOL 13000 19-02-2018/13:34:43,0000000 30 single
20180219.PD Pto02 1.8000 19-02-2018/13:35:43,0000000 30 single
20180219.PD PH0Z 1.3000 19-02-2018/13:36:39,0000000 0 single
20180219.FD PHO04 1.3000 19-02-2018/13:37:31.0000000 il single
20180213.PD P05 1.8000 19-02-2018/13:38:29.0000000 0 single
20180219.PD P06 1.8000 19-02-2018/13:39: 18.0000000 30 single
20180219.PD PHO7 1.3000 19-02-2018/13:40:02.0000000 0 single
20180213.PD PHOOS 13000 19-02-2018/13:40:57.0000000 30 single
20180219.PD Pto0s 1.8000 19-02-2018/13:41:48.0000000 30 single
20180219.PD PH10 1.3000 19-02-2018/13:42:45,0000000 0 single
20180219.FD P11 1.3000 19-02-2018/13:43:38.0000000 il single
20180213.PD Pto12 1.8000 19-02-2018/13:44:28.0000000 0 single
20180219.PD P13 1.8000 19-02-2018/13:45:20,0000000 30 single
20180219.PD P14 1.3000 19-02-2018/13:46: 13,0000000 0 single
20180213.PD PHOLS 13000 19-02-2018/13:47:02,0000000 30 single
20180219.PD P16 1.8000 19-02-2018/13:47:52.0000000 30 single
20180219.PD P17 1.3000 19-02-2018/13:48:42.0000000 0 single
20180219.FD P18 1.3000 19-02-2018/13:49:34,0000000 il single
20180213.PD Pto1s 1.8000 19-02-2018/13:50:28.0000000 0 single
20180219.PD P20 1.8000 19-02-2018/13:51: 18.0000000 30 single
20180219.PD P21 1.3000 19-02-2018/13:52: 100000000 0 single
20180213.PD P22 13000 19-02-2018/13:53: 11,0000000 30 single
20180219.PD P23 1.8000 19-02-2018/13:54:01.0000000 30 single
20180219.PD P24 1.3000 19-02-2018/13:54:59.0000000 0 single

[l anionnin on neanc s i an mnemriae L <

(® H pole at antenna base () H pole at phase center
Raw data files
- Back Next - Cancel b4
Figure 6.2

The next step, after displaying the summary table of the points to be calculated, is shown in
the screen in Figure 6.3.

In this phase you will have to select a raw data file produced in the field and related to the
GPS survey present in the project (the program supports also the multi-selection of raw data
files). The raw data formats supported (both for the Rover and for the Base) are, as binary
format:

* .dat (for all receivers in the Stonex range, except for S4H2) and * .log (for the S4H2 receiver);
regarding the RINEX format: V2 and V3 uncompressed or compressed (Hatanaka).

The selection of the Base file (produced by another GPS or by a permanent station) generates
the opening of a screen like the one in Figure 6.4, where it will be possible to read the
coordinates (it is possible to display the measurement of the coordinates at the phase center
or on the ground). The user can decide to enter the coordinates of the base manually or ask
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the application to recalculate them; you can also enter the antenna height and set the
coordinate format.

Selecting the base RINEX file also causes the auto-selection of the navigation files in the
same folder (it is also possible to manually import the files). The program supports specific
files for each constellation, or mixed.

The raw files and the navigation files just imported can be selected or deselected from the
relative tables; furthermore, by clicking on the button with the X icon on the lower left side,
all the imported files can be deleted.

At the bottom you can see a window showing the occupations of the imported files, which
is updated with the addition of a new file, the numbers at the top indicate the time interval
of the imported files (and the GPS work present in the project).

Postprocessing - Stop&Go - ke
ROVER
Select file containing raw data C:\Users\bucd\Documents\CubeOffice. Projects\test\0501. 180
Raw Data file name GPS card Start time End time
C:\UsersYjbucei\Documents\CubeOffice. Projects\test\0501.... |Rinex 19-02-2018/13:32:39.0000000 19-02-2018/15: 18:31,0000000
BASE
Select base file [C:\serstibuciiPoc ubeOffice. Projec ila050n00., 180 | |:|
RINEX observations file name Base name Start time End time

C:\Users\bucci\Documents\CubeOffice Projects\testimila0s... [SilY 15-02-2018/13:00:00.0000000 19-02-2018/15:59: 58.0000000

NAVI

Select navigation file \

RINEX navigation file name
Cr\sers\bucei\Documents\CubeOffice. Projects|testimilad50n00. 13n
C:\UsersYjbucd\Documents\CubeOffice. Projects\testimila050n00. 18g

13.00 13:30 14.00 14:30 15:00 1530 16:00
[N I 20130219 PD 8
MILA
[ R — 0501.180

Points to process  Calculation parameters - Postprocessing

= Back Next - Cancel x

Figure 6.3
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Base coordinates - *
Source of base coordinate Coordinates from RINEX fraw data file User defined coordinates

(@) Read from RINEX/RAW data file Latitude

045° 28' 47.9482°N
() User defined | |

Longitude

(O Automatic calculation = =
|o0s® 13 45.62717E |

Height
[187.266 |

Coordinates are ref, to Antenna height

® Ground (GND) (O Phase center (APC) Antenna height: |0.054

Format of the coordinates
(® Geographic (atitude, longitude, ell. height)
(O Geocentric (ECEF: X,Y,2)

(O Grid (northing, easting, elevation) (1)

(1) Expressed in the ref. system of the job

OK -) Cancel b 4

Figure 6.4

Pressing Next, you will see the screen in Figure 6.5, where it is possible to set the parameters
useful for the calculation. In this screen it is possible to select the constellations to be
considered for the calculation (N.B. the GPS constellation cannot be deselected).

An observation method can also be assigned, the check on the Code cannot be deselected.
In the Other options group, it is possible to define the elevation values (recommended 15
degrees), the minimum coefficient of resolution of phase ambiguity (the recommended
value is 2) and minimum signal-to-noise ratio (the recommended value is 35), this last value
can be assigned to the Rover and / or Base.

In the current version, broadcast Ephemerides are used, and precise Ephemerides are not
activated.

In the lists of satellites used, the satellites used for the calculation can be selected or
deselected, the undo button at the top right restores the starting situation with all the
selected satellites. The Restore default values button restores the values of all the other
parameters.

Once the desired parameters have been set, it is possible to proceed with the calculation by
clicking on the button Perform post-processing calculation, the calculation can be
interrupted by clicking on the Stop button (when the calculation is running, the window in
Figure 6.6 will appear on the main screen).
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Postpracessing - Stop&Go -

*
Observation mode Constellation
Code GPs GLONASS Galleo Beidou Qzss [ seas c@
L1/BLEL
Sat. used Sat. used Sat. used Sat. used Sat. used Sat. used

L2fB2fE2 E] s ] ot Ele: s
B35 G13 RO7 E02 c10

G15 RO3 E04 c11
Ephemerides Gi7 RO9 E24 cos
Broadcast ephemerides G24 R0 E05 c13

Predse ephemerides G19 R11 E26

G20 R13
Other Options G238 R18
Minimum elevation {deg) G12 R20
G25 R21
Minimum ratio to fix ambiguity G32 ROZ
Minimum SNR
Raver

[] Base

Restore default values L oY Perform postprocessing calculation -
Raw data files  Calculation resuits
= Back Next - Cancel b4
Figure 6.5
Hmunn'.r Hljln:na ”Ijlur"-ln ”

| Operation in progress...

R Z Watt....

I
0501.180 - 2018/02/19 13:39:09

Stop

[T=1 [ [ [

Figure 6.6

The end of the calculations generates the Calculation Results page (Figure 6.7), where a table
is shown with the list of calculated points. The columns of the table provide useful
information on the points, it will be possible to view the coordinates measured for each
point, the correct coordinates and the standard deviations. The state of the points is
highlighted by the alternation of the colors between the lines (fixed, SBAS and DGPS in white;
float in cyan; PPP in yellow; single in orange).

At the bottom-left of the screen you can see a statistical summary of the calculated points,
while at the bottom-right you can filter the points that will be reported in the job (eg based
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on the state or based on the values of the standard deviation, in this case the points above

the set value will not pass the filter).

Before completing the work, you can produce a report of the calculation results. With the
End Job button you will generate a window (Figure 6.8) in which you can specify whether for
the calculated points you want to generate a new fieldbook (the calculated points will have
a prefix in the name: 'postp_', preset but editable), or if you want to replace the points
previously imported in the project and visible in the graphic.

Postprocessing - Stop&Go - X
Point name Ezr‘:j[; E?gii;e glzr‘:j[; Morth East Height State Satellites ;‘gg\'{ E?SEV g;g;"_t ::E .
Pmm 45°3558,39555'N |9°14'23.50025°E | 225.3678 15049584.7725 | 518706.5321 225.3678 fixed 14 0.0035 0.0024 0.0084 45¢
Pt002 45°35'57,89512M |9714'23,73098°E 225.2002 15049569.3439 518711.5757 225.2002 fixed 14 0.0035 0.0022 0.0064 45°
FO03 45°35'57.44441N |9°14'23.97040°E | 225.1433 15049555.4500 | 518716.8051 225.1433 fixed 13 0.0034 0.0025 0.0070 45°
PLO04 4523556, 76508°N | 9°14'24.21808°F | 224.9991 15049534.5013 | 518722.2335 224.9391 fixed 12 0.0038 0.0027 0.0083 45¢
PLO0S 45°35'56.31387N |9°1424.46101°E | 225.2187 15049520.5924 | 518727.5380 225.2187 fixed 13 0.0035 0.0025 0.0078 45°
P0G 45°3556.02680°N | 9°14'25.04501F | 225.2134 15049511.7733 | 518740.2153 225.2134 fixed 13 0.0035 0.0025 0.0071 45¢
PLO07 45°35'56,32165"N |9°14°25,81729°E | 225,1877 15049520,9204 | 5187569196 225,1877 fixed 14 0.0034 0.0022 0.0065 45°
PLO03 4593556, 55097 N |9514'26.50016°F | 225.2412 15049528.0486 | 518773.8385 225.2412 fixed 13 0.0035 0.0025 0.0074 45¢
Pt009 45°35'56,84740™ |9714'27.61388°E 225.2977 15049537.2626 518795.7918 225.2977 fixed 13 0.0038 0.0025 0.0069 45°¢
P10 45°35'57.15385"N |9°14'28.66599°F | 225.3873 15049546.7897 | 518818.5559 225.3873 fixed 13 0.0034 0.0025 0.0068 45°
P11 45°3557.35775"N |9°14'29.69983F | 225.1633 15049553.1483 | 518840.9340 225.1633 fixed 13 0.0045 0.0031 0.0036 45¢
P12 45°35'57.62118°N |9°14'30.58822°F | 225.1643 150495613361 | 518860.1553 225.1643 fixed 13 0.0037 0.0025 0.0071 45°
PtDI3 452355793051 N 9°14'31.62985F  225.3036 150495709504 518882.6920 225.3036 float 13 0.0064 0.0072 0.0123 45¢
P14 45°35'58,22699'N |9°14'32.58910°E | 225.3627 15049580,1628 | 518903.4452 225,3627 fixed 14 0.0034 0.0024 0.0067 45°
P15 45°3558,51638'N |9°14'33.57127E | 225.2328 15049589.1580 | 518924.6955 225.2329 fixed 13 0.0050 0.0034 0.0108 45¢
PtO16 45°35'59,00068™ |9714'33,48809°E 225.7867 15049604.0982 518922.8482 225.7867 fixed 13 0.0033 0.0024 0.0069 45°¢
P17 45°35'58.77562N |9°14'32.68255°E | 225.7901 15049597.1001 | 518905.4184 225.7501 fixed 14 0.0035 0.0025 0.0068 457w
< >
Result statistics Activation filters
FIXED points 91 (90.10%) O EastStDev 0.0281
FLOAT points 10 (3.90%
BAS Eom u(u(‘uu%)) O North StDev | 0.0231
DGPS paints 0 (2.00%) O Height StDev  0.0281
SIN?: EZ;:Z E EE:EE:S Activate all points v od ExtiE
Not calculated points 0 (0.00%)
Exduded points 0 {0.00%) Activate fiter = E Report
Point analysis
R o Back. End of work - Cancel x
Figure 6.7
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I A FO Ao oA I i e e O ol B o 1 s . I e |

| Postprocessing - Stop&Go - I
B Mame of the new fieldbook M
] Foint name prefix [
s |

B Mew GPS fieldbook = o

Replace points =

Cancel »

IO DT
Figure 6.8

Before finishing and saving the work it is also possible to intervene with advanced settings
on the points, in order to correct and improve the calculation. These correction functions
can be accessed with the buttons with the arrows at the bottom (Figure 6.7).

Clicking the Back button, you can access the Point Analysis screen (Figure 6.9), this function
allows you to work and perform the calculation on single points. Points can be selected from
the list on the left; on the right you can see the epochs and satellites used (the change of
epoch is highlighted by the alternation of colors yellow-white).

At the bottom-left, satellite readings can be enabled or disabled relative to the selected
point. Save point configuration and recalculate button will lead on the page of calculation
parameters for possible corrections on the settings and will execute the calculation only on
the selected point. The application will then show the new calculation results, related to the
modified point.

If you go back to the Point Analysis screen and have already performed calculations on single
points, the list on the left will show an identification symbol. The icons on the left, in the X-
icon and bin-icon will respectively cancel a single configuration, or to delete them all.
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Postprocessing - Stop&Go - be
Paint list Selected paint
,'3{225 ~ Epoch Satelite SMLL SML2 SNLS Elevation Azimuth ~
PtO03 ] 18-2-2018/13:46: 13.0000000 G612 4.0 370 0.7 2206
e 19-2-2018/13:46: 13.0000000 G13 53.0 47.0 55.3 145.6
E%; 19-2-2018/13:46: 130000000 G15 57.0 53.0 72.7 228.3
PHODB 13-2-2018/13:46: 13.0000000 G617 510 43.0 36.8 96.4
,52“13 19-2-2018/13:46: 13.0000000 G19 4L0 410 0.5 124.0
EEE 13-2-2018/13:46: 13.0000000 620 4.0 43.0 18.7 2323
Po13 19-2-2018/13:46: 13.0000000 G24 54.0 9.0 58.0 6.9 288.1
19-2-2018/13:46:13.0000000 G28 47.0 37.0 24.8 47.7
puoie 19-2-2018/13:46: 13.0000000 RO1 9.0 40.0 %7 325.2
Pt018 19-2-2018/13:46: 13.0000000 RO7 8.0 47.0 33.7 1949
o 13-2-2018/13:46: 13.0000000 RO8 50.0 52.0 57.7 269.8
e 19-2-2018/13:46: 13.0000000 RO9 50.0 510 47.5 43.3
::ﬁﬁ 19-2-2018/13:46:13,0000000 R10 53.0 6.0 59.2 295.0
Pt025 13-2-2018/13:46: 13.0000000 R19 45.0 47.0 3.0 816
e 19-2-2018/13:4: 14.0000000 G12 8.0 37.0 0.7 2206
Eﬁi’g 19-2-2018/13:46:14,0000000 c13 53.0 46.0 55.3 1456
Pt030 13-2-2018/13:46: 14.0000000 G615 57.0 53.0 7.7 228.3
,552; 19-2-2018/13:46: 14.0000000 G17 510 43.0 36.8 96.4
Egi 13-2-2018/13:46: 14.0000000 619 410 40.0 0.5 124.0
Pt035 . 15-2-2018/13:46: 14.0000000 G20 4.0 43.0 19.7 2323
Poze 19-2-2018/13:46: 14.0000000 G24 54.0 9.0 58.0 4.9 288.1
Satelite list 19-2-2018/13:46: 140000000 G28 47.0 3.0 24.8 477
G2 hd 19-2-2018/13:46: 14.0000000 RO1 49,0 39.0 2.7 325.2 a4
Selected satelite
b4 @ — —— Save paint configuration and calculate again -»>
Calculation parameters - Postprocessing ~ Calculation results
- Back Next -»> Cancel b 4

Figure 6.9
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6.2 Static calculation with single base

The Static is a calculation that assumes to obtain a much greater precision than the Stop &
Go, in fact the points surveyed in static mode in the field have been acquired for a time of
some minutes or hours, occupation much higher than the one needed for the Stop & Go.
The first working window, if you choose to perform a Static calculation, will give you the
possibility to select one or more raw data files that correspond to static surveys performed
in the field by the operator (Figure 6.10).

RIMEX file input

Select the RINEX rowver file to import

MName and path of the RIMNEX file to be imported:
|C:\J..Isers‘l.ibuccﬁ,Dul:uments‘l,CubeDfﬁce.Projects‘l,test‘ﬁiﬁﬁco Da Verificare\ALES0340. 180 | I s |

Selected RIMEX files

Raw Data file name Point name Start time Occupy time (sec)

C:\Usershbucc\Documents\CubeOffice. Pr... [ENSE] 03-02-2018/00:00:00.0000000 86370

Clear list Mext = Cancel b4

Figure 6.10

The processing screens, after clicking the Next button, are like those encountered in the case
of the Stop & Go calculation. The following screen, the selection of the raw files, will allow
the selection of the base file (the top section relating to the selection of raw files, is active
only in Stop & Go mode). Please refer to the previous paragraph for the description of the
processing steps, for the user they will look the same but of course the calculations will be
carried out by the application in a different way. At the top, the window title, after the word
Postprocessing there will always be the title of the selected calculation. The recommended
parameter configuration, in the case of the Static calculation, is the following: elevation
value, 10 degrees; minimum coefficient of resolution of phase ambiguity, 3; minimum signal-
to-noise ratio, 30.
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The final processing phase will end with a window where it will be possible to name and save
a fieldbook with the results of the calculation performed (Figure 6.11).

Postprocessing -5taticsingle-

Mame of the new fieldbook

Mew GPS fieldbook == Cancel »

Figure 6.11

To save the project as a *.cubemgr file makes possible to perform the static calculation on
other observation files, later in time. This option has been made available to have the
possibility to create a project extended over time, adding the new fieldbook that will be
calculated, to the already existing one.

To add new calculated points to an existing fieldbook, simply reopen the saved project and
click on the single Static command to perform the calculation, Cube-manager will
automatically ask if you want to continue working on the current project without creating a
new one.

6.2.1 Satellite analysis

When performing a post-processing, it is always possible to analyze the satellites of the base
or the bases and rovers.

This function can be activated by clicking on the occupancy bars, visible before the screen
to set the calculation parameters (Figure 6.12).

Clicking on one of the occupation bars will cause the calculation parameters screen to open,
where the Satellite analysis command will be active (Figure 6.13).

To carry out the analysis of the satellites, simply click on the command Satellite analysis, the
screen is shown in Figure 6.14. It will thus be possible to observe the graphic representation
of code, frequencies, elevation, noise signal, divided by satellite.
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8:00 830 900 9:30 10:00 1030 11:00 11:30 12:00
I P11 2
-_Ch(k for Satellite Analysis PT05
I N PT0S
* __l____ 8oLt o
-

Points to process  Calculation parameters - Postprocessing

- Back Next -»> Cancel b4

Figure 6.12

ERLT) ] Hover
[] Base

Restore default values

-,
Assign this calculation mode to all
O baselines

® Aszsign thig calculation mode only to
the selected baseline

Satelite analysis -

Figure 6.13
Code: Frequencies Elevation Signal Moise
312072019 12:00:00 AM09: 01 09:10 09:20 . SN2 . SN1
A N Y ANVTUTWUT WAL A MM, AMNA A A A P
o TV v v Y v VTV VA WY W A
sn=6
v
G13

VOANAATY WA A VAW AUMA VWV T WVAMS VA AV VT VW ANTVW ANV AL

oK v Exit X

Figure 6.14
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6.3 Kinematic Calculation

The kinematic calculation is intended to show the path of the mobile rover. With the mobile
rover, a position is obtained for each epoch (path) Figure 6.18.

Let's look at the processing phases of a kinematic calculation: as a first step, we remind you
that it is necessary to set a correct reference system in the program, in order to obtain valid
results. If you want to carry out a kinematic calculation combined with the Stop & Go
calculation, you will need to import a GPS survey into the project, however the program will
always ask for confirmation of the action to be performed (whether just kinematic calculation
or kinematic calculation + Stop & Go). By pressing Yes in Figure 6.15, the Stop & Go points
of the survey will be included in the calculation.

In this way, the procedure and the steps are identical to those of the Stop & Go calculation
described in paragraph 3.1.

Kinemnatic Post Processing

Include in the calculation also any points of the GPS surveys
now in memaory (Cinematic with possibly 5top'n’Go points)?

Figure 6.15

If there are no Stop & Go points to calculate, the first screen that will be displayed by
performing a kinematic calculation will be the one shown in Figure 6.16, also in this case it
is possible to follow the steps and recommendations already described in paragraphs 3.1,
for the Stop & Go calculation (Figure 6.16, you can see the screen for the kinematic
calculation is very similar to the Stop & Go window). The values of the calculation parameters
(such as the SNR-Signal-to-noise-ratio) that we suggest using are always set as default
values, proposed by the program.
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Postprocessing - Kinematic - x
ROVER
Select file containing raw data C:\UsersYbucd\DocumentsCubeOffice. Projects\test\0501. 180
Raw Data file name GPS card Start time End time
C:\Users\bucd\Documents\CubeO ffice. Projects\test|0501.... |Rinex 19-02-2018/13:32: 39,0000000 19-02-2018/15: 18: 310000000
BASE
Select base fie | +\WsersVoucci\Pocuments\CubeOFfice. Projectsitest\miiad 50n00. 180 ]
RINEX observations file name Base name Start time End time
C:\Wsers\bucd'\Documents\CubeOffice Projects\test\mila0s... [QIIEY 19-02-2018/13:00:00,0000000 19-02-2018/15:59:59,0000000
NAVL
Select navigation file
RINEX navigation file name
C:\Users\bucd\Pocuments\CubeOffice. Projects\testynila050n00. 18n
C:\sers\bucd\Documents \CubeOffice. Projects\test\mila050n00. 18g
13:00 13:30 14:00 14:30 15:00 15:30 16:00
| | | 20180219.PD 2
MILA
| | 0501180
v
Points to process  Calculation parameters - Postprocessing
- Back MNext - Cancel x

Figure 6.16

At the end of the processing, the program will present a window as in Figure 6.17.

You can then decide whether to import the calculated path (as a polyline) into the work, the
points that make up the path, or both. For the points the program proposes a default starting
name (Kpt1), the others will be sequential, the starting name is always editable. Finally, you
can choose to include Stop & Go points in the calculated path. In Figure 6.18, an example of
a work resulting from a kinematic calculation with path and Stop & Go points.

Postprocessing - Kinematic

Kinematic points

() Import only paoints
() Import anly polyline
(®) Import both

Start name (first paint):
e |

Indude Stop&Go points in the polyline

OK = Cancel X

Figure 6.17
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Figure 6.18

6.4 Static calculation with multiple bases

By clicking on the Static multiple command, it is possible to create a network project, this
calculation is often used to check the position of some points over time. In Cube-manager
it is possible to create an automatic, a manual project or open an existing one (Figure 6.19).
The automatic project executes the network project automatically by creating all baselines
between known points and points to be calculated and between points (based on
occupancy, to create averaged points). In this case, select the files to be processed (Load
observation file) and then click on the known points files to define them as a reference (from
the Observation file table the selected files will be transferred to the Known base file table),
then click on Calculate baseline (Figure 6.20). The manual project requires to insert one file
at a time, the known points are inserted by clicking on Add new base and those to be
calculated on Add new baseline. In the table, the known points are on the left and those to
be calculated on the right; baselines can be inserted between unknown points, thus
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processing an unknown point with respect to another unknown point but only if these have
been inserted as points to be calculated above in the table. The selection of the navigation
files is always automatic, if the program fails to find the navigation files, it proposes a manual
selection.

In Figure 6.21, you can see the screen that groups the bases and baselines related to the
current project, whether it comes from an automatic creation or a manual creation.

In this phase it is possible to add base and/or baseline, and memorize the project. In the
table the known points are on the left and those to be calculated on the right, baseline can
be created between unknown points (thus processing an unknown point with respect to
another unknown point) but the point (to use as base) must have been previously entered
(as baseline from a known point).

The selection of the navigation files is always automatic, if the program fails it proposes a
manual selection of the files.

The status column provides information on the presence or absence of observation and
navigation files (particularly when a project is loaded from memory).

You can view the chart of occupation of the files and with the command Occupation chart
(s) and by clicking the View the network project command, you will see the graphic
representation of the project (to obtain this representation, the program automatically
activates the option to display the fieldbook scheme, which can always be deactivated, par.
2.5.4).

By clicking on the Add observation to saved project button, you can include a previously
saved project to the current one, this guarantees the possibility of building a project that is
extended over time.

At the bottom (Figure 6.21), it will be necessary to confirm whether the value relative to the
antenna height and reported in the RINEX file, has been recorded at the base of the antenna
or at the phase center. This choice is necessary and must be made with care so as not to
invalidate the subsequent calculations.

By clicking on a row of a base or a baseline, through the pop-up menu you can access the
configuration screen of the calculation parameters, add observation files to the calculation,
delete the selected base or baseline and you can replace the files of navigation. By clicking
on the row of a base it is also possible to access the screen relating to its coordinates, a
screen similar to the one shown in Figure 6.4.

The post-processing analysis is performed with the default parameters (15 ° as cutoff, 3 as
minimum coefficient ambiguity ratio and 15 as minimum SNR threshold). To modify them,
just click on the line of a baseline and select Calculation mode/Satellites. Attention: to assign
a different analysis configuration to all the baselines you must tick the Assign this calculation
mode to all the baselines, at the bottom-left of the window, in Figure 6.23. Then confirm (or
cancel) to continue.

Performs calculation (Figure 6.21), opens the screen in Figure 6.22, where it will be possible
to control the project to verify which are the reference points and which points to calculate,
the purpose of this control is to change the state of the points, if it is incorrect. Pressing Next
you can start the calculation at the end of which a screen will be displayed as in Figure 6.24.
The table in Figure 6.24 presents detailed information on the results obtained as follows:
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Correct coordinate: computed position

State: solution type (Fixed/Float)

Satellites: number of satellites used in the computation

StDev: Standard deviation of the solution

Measured coordinate: position estimated by the receiver

Raw differences: differences between estimated and computed position

At the end of the calculation the possible choices are to save the project with the *.cubemgr
extension (to which later other calculated points can be added) or export a text file or
view/save a report in html format.

Create new network project (automatic)
Create new networl project {manual)

Open saved project

Figure 6.19
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Selection of bases for static postprocessing

Observation file Known base file

C:xUserstibuccitDocuments\CubeOffice . Projects prove Temp'sessione VP T010790.19 x
C:Users‘ibuccitDocuments'CubeCffice . Projects'prove Temp'sessione VP T050750.15
CUsers\ibuccitDocuments CubeCffice . Projects \prove Temp\sessione 1\P T060750.19 -@]-
C:xUserstibuccitDocuments\CubeOffice . Projects prove Temp'sessione VP T050730.19

C:\Usershibuccit Documents CubeOffice. Projects \prove Tempsessione 14bol 10791.190

Eb X

> £ >
Load observation file Calculate baseline
Cancel
Figure 6.20
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Selection of bases for static postprocessing

Base Baseline H antenna File
COMACCHIO 0.0000 coci330n00
PTOA 1.0000 PTOA330N
PTCB 1.0000 PTOB330N
PTOC 1.0000 PTOC330N
PORTO 0.0000 pto1330n00
PTOA 1.0000 PTOA330N
PTOB 1.0000 PTOB330N
PTOC 1.0000 PTOC330N
PTOA 1.0000 PTOA330N
PTOC 1.0000 PTOC330N
PTCB 1.0000 PTCB330N
PTOC 1.0000 PTOC330N
PTOB 1.0000 PTOB330N

Status

Set up postprocessing project

Add new base

Add new baseline:

Save project

Add cbservation to saved project

Back to start

Occupation chart (s}

View network project

(® H pole at antenna bass

(O H pole at phase center

Status: 1=0Observation file not found, 2=Navigation files not found, OK=All files found

‘ Perform calculation - ‘
‘ Cancel x ‘
-
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Selection of bases for static postprocessing

Nome Tipo GeocentricaX Geocentrica’y’ GeocentricaZ
Nome  |EOMACCHIO - Reference base 4439543 0489 958932.0736 4462951 1548

PTOA Base point 44268741184 965073.0022 4473248 3356
PTOB Base point 44270281019 965417.8339 44730251799

GeacentricaX PTOC Base pairt 1426916.3466 9693353443 144731513072
) PORTO Reference base 4417074.0376 965827.8353 965827.8353

Geocentrica¥  958932.0736

GeocentricaZ  |4462951.1548

Tipo | Reference base

3

Confim changes

Next

Send Backward

Figure 6.22

Calculation parameters - Postprocessing

Computation mode Constellation
Code -,
GPS GLONASS Galileo Beidou QzZss [1 5BAS
L1/B1/E1
9 Satelites used Satelites used Satellites used Satellites used Satelltes used Satelites used
]
b L2/B2/E2 - GOS ) RO1
B35 a1 R02
G15 RO3

Ephemerides G R11
Base ephemerides G28 R12

Precise ephemerides G0 R13

Other Options
Minimum elevation (deg)

Minimum ratio to fix ambiguity

Minimum SNR

[ Base

Restore default values -

T T BT I BT BT

® Assign this calculation mode to all

baselines
O sy ot oo
Corfim - Back x
Figure 6.23
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Bases postprocessing
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Figure 6.24

Cormect Comect Cormect . North East Height Meas!
Foint name |atitude longitude altitude Moith East Height Status Satelites StDev StDev StDev |atitud|
L) PTOA 44°4913.76651"N | 12°20'51.56146"E | 41,9216 49684628481 764670.1768 419216 fixed 12 0.0007 0.0004 0.0011 44°49"
FTOB 44°4903.51093"N | 12°2105.38742°E | 43.0820 4968158.9188 7649868807 43.0820 fixed 12 0.0005 0.0004 0.0010 447497
PTOC 44°4909.33042"N 12°2102.81023°E |44.0141 4968336.1546 764922 8677 440141 fixed 12 0.0005 0.0004 0.0009 44749
PTOA 44°4F1376673"N | 12°20'51.56097°E | 41.9192 4960462.8547 764670.1658 419192 fixed 10 0.0006 0.0003 0.0010 44749
FTOB 44°4503.51117"N | 12°2105.38669°E | 43.0713 4968158.9258 764986.8643 430713 fixed 9 0.0006 0.0003 0.0009 44749
PTOC 44°4909.33066"N | 12°2102.80967'E | 44.0084 4968336.1616 764922 8551 44,0024 fixed il 0.0005 0.0003 0.0008 44749
PTOC 44°4909.33051"N | 12°2102.80999'E |44.0146 4968336.1571 764922 8623 440146 fixed 9 0.0006 0.0003 0.0009 44749
FTOB 44°4503.51103"N  12°2105.38704'E | 43.0730 4968158.9215 764986.8723 43.0730 fixed 9 0.0007 0.0003 0.0009 4449
FTOB 44°4503.51105"N | 12°2105.38704'E | 43.0780 4968158.9221 764986.8720 43.0780 fixed 1 0.0005 0.0003 0.0009 447497
< >
Result statistics
Save baseline in work -,
FIXED points 9 (100.00%)

FLOAT points 0 (0.00%)
SESeants D000

DGPS points  0(0.00%)

SINGLE points 0 (0.00%)
PPP points 0 {0.00%)

Uncaleulated points 0 (0.00%)

Excluded points 0 (0.00%) Cancel x

143



©

STONEX

6.5 GNSS network adjustments

This calculation is a statistical evaluation of the quality of a network, is based on the results
of static post-processing and is used when there is a need to check the position of some
points over time with high precision. It is accomplished by having more than one base and
simultaneous observations, that can generate a redundant system. Redundancy allows you
to observe residual errors that are connected to the sources of error in the measurements
and cannot be completely removed.

Residual errors can be divided into random errors and blunder errors. Random errors can
only be minimized while blunder errors can be detected and eliminated.

The calculation can be started having in the current Cube-manager project points calculated
from multiple bases and simultaneous observations.

The Network command starts with a screen (Figure 6.25) which presents two tables: the
bottom one shows the baselines with variance values, the top one shows the construction
of the project, with the bases of reference and the points calculated. The above table offers
the possibility to redefine the type of point with a drop-down menu (Figure 6.27).

The Post-processing Project command opens a window as in Figure 6.28, from here you can
verify the structure of the project and check if for the points the observation files are
available (the green boxes would appear red and give the possibility to enter manually the
file), this function has value in case you recall from the memory a *.cubemgr project and you
want to continue to include points in the project (the observation files may not be in the
same folder as when the project was saved).

In Figure 6.28, clicking on the Create project button you can access the screen already
encountered in Figure 6.21, from here you can insert new bases and baselines to the current
project, as it was described in the paragraph concerning the static calculation with multiple
bases, and execute calculation again (it will be necessary to save the *.cubemgr project and
press the Network command again to return to the network adjustments calculation).

Returning to the screen in Figure 6.25, before performing the actual calculation (Calculate
network command), you can select the Data snooping, in this case the report created for the
calculation will present, in the lower part, a table with the critical points, highlighting in red
the elements out of the given reference factor (non-modifiable standard value). The button
on the left called Prior Analysis (Loop closure check) will be described in par. 6.5.1

By clicking on Calculation, the report (html file) is automatically created and showed in the
browser. Returning to the program, you are asked if you want to save the report. Meanwhile,
the command bar below the tables changes appearance (Figure 6.26), the commands Save
Job and Report are added. To view the report again, click on Report. The Save Job command
is used to memorize the calculation’s results.

Before returning to the main screen, the window in Figure 6.29 will appear, in this window it
is possible to indicate a name for the calculated fieldbook (by default “"netGNSS”) and it is
possible to access the graphic settings of the error ellipses (Figure 6.30). The error ellipses
will be drawn on a layer called Ellipse, that can always be hidden. Before the results
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displaying, the program will present the screen relating to the characteristics of the GPS
points, par. 2.1.2.12. By deafult, the bases that make up a project are on a hidden layer (can
be activated); however only in this function, for a better analysis of the results the bases are
made visible (modifiable option). Furthermore, it is always possible to deactivate the display
of the baselines (by default deactivated except for these calculations) by deactivating the
fieldbook scheme command found in the Topography tab, par. 2.5.4.

Following the GPS features window, you are asked whether to save the current project and
then the screen for setting the reference system is shown, par. 2.5.2.1.

GMSS network

Reference points

Mame Type Longitude Latitude Height Geocentricy Geocentrict GeocentricZ -~
COMACCHIO Reference base v | 444123, 70546 ™ 12°11'18.67003°E 49,4204 4439543.0489 958932.0736 4462951.1548
PTOA Base point ¥ | 44°49'13, 76651 12°20'51,56146°E 41,9216 4426877.3063 969073.1606 4473249.9014
PTOB Base point ~ | 44°49'03.51093™N 12221'05.38742°E 43.0820 4427031.1268 969417.8021 4473026.1569
FTOC Base point v | 44°49'09.33042™N 12°21'02.81023E 44.0141 4426920.1919 969335.5453 44731542424
PORTO Reference base ¥ | 44°5705.45743™N 12°20'02.57114°E 49,3009 4417074.0376 965827.8359 4483571.6700
O -
O -
D -
— W
< >
Baseline

Direction File1 File2 A Geoc X A GeocY AGeocZ Cvxx (x1000) CwXY (x1000) CwXZ (x1000) CwYY (x1000) cA
COMACCHIO PT... |cod330n00 PTOA330N -12665.7426 | 101410870 10298.7466  |0.00068251 0.00007380 0.00037228 0.00016945 0
COMACCHIO PTOB | cod330n00 PTOB330N -12511.9221 | 10485.7285 10075.0021  |0.00064165 0.00002017 0.00039651 0.00014574 0
COMACCHIOPT... |cod330n00 PTOC330N -12622.8570 | 10403.4717 10203.0875 0.00054086 -0.00000130 0.00030377 0.00014091 0
PORTO PTOA pto1330n00 PTOA330N 9803.2645 3245.3128 -10321.7653 | 0.00045201 -0.00000605 0.00034431 0.00007000 0
PORTO PTOB pto1330n00 PTOB330N 9957.0800 3589.9478 -10545.5152 | 0.00050157 0.00003333 0.00023543 0.00008486 -0
PORTO PTOC pto1330n00 PTOC330N 9846.1478 3507.6954 -10417.4263 | 0.00046321 0.000024393 0.00020551 0.00008302 0
PTOA PTOC PTOA330N PTOC330N 42,8873 262,3852 -95.6583 0.00053445 0.00007559 0.00022758 0.00010197 0.
PTOA PTOB PTOA330N PTOB330N 153.8202 344.6385 -223.7461 0.00059609 0.00008950 0.00015409 0.00010493 -0
L e P TPy P Pt am e  mmne e an PP ~ mmmmeae B et - W
< >

D Data snooping

Prior analysis {Loop dosure chedk) Postprocessing project Network calculation ==

Figure 6.25

E.G Save job E Report Calculation = Cancel X

Figure 6.26
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Postprocessing project

Reference points

Mame Type Longitude L

[+] | COMACCHIO Reference base 44541'23, 70546™
[]|FTOA ! 44545'13, 76651
Base point
[ FPTOR Base point 44549'03, 51093 ™
[ FTOC Base point 44°49'09, 33042°N
[«] PORTO Reference base 4455705,45743 ™™
]

Figure 6.27

Observation file YES : Exists - NO : Does not exist

STONEX

Base name Observation file Base name Observation file

w C:\Wsers\ibucd\Documents\CubeOffice. Projects\proveTe... - FTOA C:Wsers'ibuca\Documents\CubeOffice Projects'proveTe...
FTOB Ct\Usershbucd\Documents\CubeOffice Projects'proveTe...

FTOC C:Wsers'ibuca\Documents\CubeOffice Projects'proveTe...

PORTO C:\Users\jbucd\Documents\CubeOffice. Projects\proveTe... - FTOA C:\Usershbucd\Documents\CubeOffice Projects'proveTe...
FTOB C: Wsershibuca\Documents\CubeOffice Projects'proveTe...

FTOC C:\Usershbucd\Documents\CubeOffice Projects'proveTe...

FTOA C:\Wsers\ibucd\Documents\CubeOffice. Projects\proveTe... FTOC C:Wsers'ibuca\Documents\CubeOffice Projects'proveTe...
FTOB Ct\Usershbucd\Documents\CubeOffice Projects'proveTe...

FTOC C:\Wsers\ibucd\Documents\CubeOffice. Projects\proveTe... FTOB C: Wsershibuca\Documents\CubeOffice Projects'proveTe...

Create project ‘ ‘ Back

Stonex Software Cube-manager v4.3 - User manual
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Error ellipses - Drawing features

Fieldbook name
netGNSS |
Error elipses - Drawing features =
Confirm v Back x
Figure 6.29

Layer | Elipse e on
Bllipses color _
Scale factor |2'|]'|:|'{I-[II |
Confim v Cancel 4
Figure 6.30
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6.5.1 Loop closure

The GNSS network compensation it is enriched with further analyzes and the loop closure.
To access these functions, simply click on the Prior analysis (Loop closure check) button,
Figure 6.25.

In the window in Figure 6.31, you can select what check you want to perform. Each of the
commands available to the right of the screen generates a report, the first command,
Analyze control baseline, will automatically show the baselines between known points, if
they were present in the project, the generated report will be similar to the one shown in
Figure 6.32. After analyzing and generating the report, returning to the processing window,
the section on the right in the main window will change appearance as shown in Figure 6.33.
Here is the selected control baseline (only one in the example), the geocentric coordinates
of the points, the distance and the error expressed in parts per million (ppm). The red cell in
the example in Figure 6.33, shows an error above the tolerance that can be set at the top, in
the PPM Tolerance box. The PPM Calculation command restarts the calculation of the error,
the Report command opens the report related to the calculation.

GINS5 network
Direction File1 File2 D GeocentricX D Geocentrict D GeocentricZ Start ime
Analyze control baseline COMACCHIO - PTOA cod330n00 PTOA330N -12665.7426 10141.0870 10298, 7486 26-11-2018
COMACCHIO - FTOB cod330n00 PTOB330N -12511.9221 104357285 10075.0021 26-11-2018,
COMACCHIO - PTOC cod330n00 PTOC330N -12622.8570 10403.4717 10203.0876 26-11-2018,
Analyze repeated baseline

PORTO -PTOA pto1330n00 PTOA330N 9803.2645 3245.3128 -10321.75653 26-11-2018,
PORTQ - PTOB pto1330n00 PTOB330N 9957.0800 3589.9478 -10545.5152 26-11-2018,
Analyze manual loops PORTO - PTOC pto1330n00 PTOC330M 9846.1478 3507.6954 -10417.4253 26-11-2018,
PTOA - PTOC PTOA330M PTOC330M 42.8873 262.3852 -95.6583 26-11-2018,
PTOA -PTOBE PTOA330M PTOB330N 153.8202 344.6385 -223.7461 26-11-2018,

Analyze automatic loops
PTOC - PTOB PTOC330N PTOB330N 110.9338 82,2539 -128.0889 26-11-2018,
< >

Select from drawing Back
Cancel x
Figure 6.31
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ANALYZE CONTROL BASELINE COMACCHIO PORTO

+ KNOWN POINTS

Point name G tric X G icY G icZ
COMACCHIO 14439543 0489 958932.0736 [4462931.1548
[PORTO [4417074.0376 963827.8359 [4483571.6700

» BASELINE DISTANCE : 31266.8109

* PPM COMPUTATION

D misured D fixed Difference PPM
DeltaX -22468.9767 -22460.0113 0.0346 1.1075
DeltaY 6895.7774 6895.7623 0.0151 04815
DeltaZ 20620.3433 20620.5152 0.0346 0.8997

Figure 6.32

GNSS netwark
Baselines
Analyze control baseline Direction D Geocentrick D GeocentricY D GeocentricZ Start time End time
COMACCHIQ -PORTO -22468.9767 6895.7774 20620.5433 26:11:2018/13:00:00.... |26-11-2018/13:00:00....
Analyze repeated baseline
Analyze loops
Baseline name | COMACCHIO - PORTO
Geocentric X1 [4439543.0489
Geocentric Y1 |958932.0736
GeocentricZ1 (4462951, 1548
Geocentric X2 [4417074.0375
Geocentric Y2 |965827.8359
Geocentric 22 |4483571.6700
Baseline distance | 31266.5109
PPM computation
PPMX [1.1075
PPMY |0.4815
PPMZ |0.8297
E Report Select from drawing Back

Figure 6.33

Back to the analysis commands (Figure 6.31), the second command from the top, Analize
repeated baseline, will automatically show the repeated baseline, with a behavior similar to
that seen in the previous command.

The Analyze manual loops command generates a window as in Figure 6.34. For this function
it will be necessary to select the baselines that make up the polygon that you want to analyze.
The selection can be made from the table on the left in the main window and in which all
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the project baselines are shown, or by clicking on the Select from drawing button, to access
the screen in Figure 6.35.

Baseline selection can be made from the central drawing, by clicking on the baseline or from
the table on the left, a click highlights the baseline, double-clicking selects it. At the top right
are the zoom and scale controls to act on the graphic (Figure 6.35).

As baselines are inserted in the loop, the summary window on the left is populated (the trash
empties the selections), if the selection generates a loop the program generates a report
with closure errors. After the automatic creation of the report, a window will appear as in
Figure 6.37 for saving the report, which can be added at the end of an existing report if
necessary.

For the analysis of a polygon (even if not closed) but constrained on known points, it will be
enough to select the starting baselines and click on the Closure computation.

If a calculation is made, the appearance of the lower left part of the main screen changes as
in Figure 6.36, where it is possible to read the total length of the polygon and the closure
error.

Returning to the commands in Figure 6.31, the Analyze automatic loops command calculates
the closure errors of all possible loops, the processing screen will be similar to the one in
Figure 6.38. In this case you can directly consult the report to check all the calculated loops
and evaluate the related closure errors. The Closure Computation command allows you to
recalculate closure errors, a necessary action after a possible modification of the PPM
tolerance. (The draw polygons command brings you back to the window where to select the
loops manually, Figure 6.35)

GMSS network

Baselines

Direction File1 File2 D GeacentricX D GeocentricY D GeocentricZ Start time
PORTO - FTOA N B i
COMACCHIO - PTOA @ COMACCHIO - PTOA cod330n00 PTOA330M 12665.7426 10141.0870 10298. 7466 26-11-2018,
COMACCHIO - PTOB COMACCHIO - PTOB cod330n00 PTOB330M -12511.9221 10485.7285 10075.0021 26-11-2018,
PORTO - PTOE
COMACCHIO - PTOC cod330n00 PTOC330M -12622.8570 10403.4717 10203.0876 26-11-2018,
PORTO -PTOA pto1330n00 PTOA330N 9803.2645 3245.3128 -10321.7653 26-11-2018
PORTO -PTOB pto1330n00 PTOB330N 9957.0800 3589.9478 -10545,5152 26-11-2018
PORTO -PTOC pto 1330n00 PTOC330M 9846.1478 3507.6954 -10417.4263 26-11-2018,
PTOA -PTOC PTOA330N PTOC330M 42,8873 262.3852 -95.6583 26-11-2018,
PTOA - FTOB PTOA330N PTOB330M 153.8202 344.6385 -223.7461 26-11-2018,
PTOC - PTOB PTOC330N PTOB330N 110.9338 82.2539 -128.0869 26-11-2018
Closure computation
Total lenght [67843.0152
E Report
< >
Select from drawing Back
Cancel x
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GNSS network

PORTO -PTOA
COMACCHIO -FTOA
COMACCHIO -FTOB
PORTO - PTOB

T}

| Closure computation

Total lenght |67943.0152

B Reprt

O

PTOB

aaa=w
Scale factor

Baselines list
Click to highlight baseline
Double dick to select

COMACCHIO - PTOA
COMACCHIO - PTOB
COMACCHIO - PTOC
PORTO - PTOA
PORTO -FTOB
PORTO - PTOC
PTOA -PTOC

PTOA -FTOB

PTOC -FTOB

Figure 6.35

Closure computation

Total lenght |33818.3884

FPM dosure |4. 3259

B Report

Figure 6.36
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Report

Create new report

Add to existing report

Figure 6.37
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GMS5 network
PPM tollerance Number  Baseline File 1 File 2 Type PPM ~
h 1 COMACCHIO - PTOA cod330n00 PTOA330N
‘ ‘ ] PTOA -PTOC PTOA330N PTOC330N
Closure computation
[} PTOC - COMACCHIO PTOC330N cod330n00 Syncrhonous 0.0481
2 COMACCHIO - PTOC cod330n00 PTOC330N
‘ Draw polygons ‘ (| PTOC -PTOB PTOC330M PTOB330N
O PTOB - COMACCHIO PTOB330M cod330n00 Synarhonous 0.0306
3 COMACCHIO - PTOA cod330n00 PTOA330N
O PTOA -PTOC PTOA330N PTOC330N
O PTOC - FTOE PTOC330M PTOB330N
O PTOB - COMACCHIO PTOB330M cod330n00 Syncrhonous 0.0650
4 PORTO -PTOB pto1330n00 PTOB330N
O PTOB - PTOC PTOB330M PTOC330N
|:| PTOC -PORTO PTOC330MN pto1330n00 Syncrhonous 0.0979
5 PORTC -FTOC pto1330n00 PTOC330N
O PTOC -PTOA PTOC330N PTOA330N
|:| PTOA -PORTO PTOA330M pto1330n00 Syncrhonous 0.1822
6 PORTO -PTOB pto1330n00 PTOB330N
O PTOB - PTOC PTOB330N PTOC330N
O PTOC - PTOA PTOC330N PTOA330N
|:| PTOA -PORTO PTOA330M pto1330n00 Syncrhonous 0.2743
7 PTOA -PTOC PTOA330N PTOC330N
O PTOC - PTOB PTOC330N PTOB330N v
< >
‘ E Report ‘ ‘ Indietra ‘

Figure 6.38
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7 Tools and controls

7.1 Tools and program commands

Cube-manager supports 2D, 3D and fieldbook view. The windows can be used
simultaneously, Figure 7.1.

Project 2 To- Ty ? @ SERoGART « Wlitrom ayer * from layer
Scale - [#5.20 Vo [ @8 0 View [ Frionx | g

;;;;;

Figure 7.1

The fieldbook view allows the management and editing of the surveys (GNSS and TS) present
in the job.

On the side summary tree (Figure 7.2), it is possible to insert a new survey and/or new
elements to the surveys. Depending on the selected node, the program will automatically
propose a GPS or TS entry. After entering the name (Figure 7.3), the entry will be automatic
and visible in the grid and in the CAD, if the new element addresses an existing topographic
point, it will take its coordinates and characteristics, otherwise it will be created with default
values.

If you want to add a new survey, you will need to enter, in addition to the name, also what
kind of survey it is (Figure 7.4).
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E Surveys (2)

=8 ‘Q% camilla_stop&go_new.PD
. B2 GPS (1)

Add new GPS baseline

Figure 7.2

Mew name — O >

Enter a new name forthe TS measure

Figure 7.3
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Mew name — O
Enter a new name for the survey Type of survey
[ @ GPS
TS
oK v Cancel
Figure 7.4
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On the grid, for the editable columns, you can modify the single values (Figure 7.5) or modify
the values by selecting multiple rows or cells  Figure 7.6 (right-click on the selection). In
case of multiple selection of more columns, the available functions are those shown in Figure
7.7. The Rename will act on the elements of the selected lines, the Copy will copy the
elements and will allow to paste the object only in the fieldbook grid (also on another
instance of Cube-manager, different from the current, without closing the current). Copy text
allows a copy of the text value of what is selected in all applications that support the paste

text function. The command Delete, deletes the selected element or elements.

Stonex Software Cube-manager v4.3 - User manual
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# MName Latitude Longitude Ell. H.
1 PO1 045% 35' 57.03811" N 009%21'11.22594"E 223.023
2 PO2 045° 35" 57.02804" N 009°21'11.61434"E 222,881
3 PD3 045% 35" 57.21175" N 009=21'12.50257"E 223.010
4 | P04 045% 35" 57.40038" N 009= 21" 13.36364"E 223.131
5 P05 045 35 58.32454" N 009=21'13.53010"E 223.331
6 PD& 045° 35" 58.39813" N 009°21' 13.54103"E 223.625
7 PO7 045% 35" 58.52523" N 009= 21" 13.55035"E 223.325
8 PO8 s . 009=21'12.80178"E 223.283
9 P09 045 35" 59.84685" N 009° 21" 13.37154"E 223.280
10 P10 045° 35' 59.95434" N 009°21'12.91618"E 226.251
11 P11 0457 35" 59.61789" N 009=21'12.72069"E 223.041
12 P12 045% 35  58.74699" N 009= 21 12.36441"E 223.181
13 | P13 045% 35" 58.71328" N 009= 21" 12.55075"E 223,172
14 P14 045° 35" 58.68038" N 009°21'12.71872"E 223.225
15 P15 045% 36" 00.18620" N 009=21' 06.80670"E 222.884
16 P16 045% 35" 59.98353" N 009= 21 0R.73977"E 222,552
17 | P17 045 35" 59.74647" N 009= 21" 07.67174"E 222969

Figure 7.5
P01 045° 35' 57.03811" N 009°21'11.22594" E 223.0
P02 045° 35' 57.02804" N 009°21' 11.61434" E 222.9
P03 045° 35' 57.21175" N 009°21'12.50257" E 223.0
P04 045° 35' 57.40038" N 009° 21' 13.36364" E 223.1
POS 045° 35' 58.32454" N 009°21' 13.53010" E 223.3
P0G  045° 35 58.39813"N 00%=21' 13.54103"E 223.6
P07 045 35'58 Edit value... 2233
G e 045°35' 58,8 233
PO 045° 35 59. Copy Ctrl+C 293,
P10 0457 35" 54,2 Copy text  Ctrl+Shift+C 2326,
P11 045° 35' 59.8 Cut Cirl+X 223.0
P12 045° 35' 58.3 Paste CrleV 223.1
P13 045° 35' 58.3 - o 223.1
P14 045° 35' 58. 223,
P15 045° 36' 00.18620" N 009 21' 06.80670" E 222.8
P16 045° 35' 59.98353" N 00%° 21' 06.73977"E 2225

o o ' n

Figure 7.6
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Rename...
Copy Ctrl+C
Copy text  Ctrl+Shift+C
Cut Ctrl+ X
Paste Ctrl+V
Delete Del

Figure 7.7

The single renaming of an element will make a dialog box appear, like the one shown in
Figure 7.8, the name change that is being performed is shown at the top, the function to be
performed must be selected below. Rename the point, will rename all the elements of the
fieldbook and the topographic points from the starting name to the new name (if the name
already exists the function will not be completed).

The second choice, Rename the GPS baseline (the text of the command changes depending
on which element of the survey is selected), will rename only the element of the selected
survey, if you insert an existing name the program will ask for confirmation of what you want
to do as in Figure 7.9, pressing yes the result will be like that obtained with the Rename
point, by pressing no only the selected element will be renamed and will be linked to the
existing name element.

Rename function from fieldbook view — O >

Rename 'P11' to 'PT100"

i® Rename the point

() Rename the GPS baseline

Figure 7.8
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Rename >

o Rename everything (measurements and stations) from "CPE" to
STE

Yes Mo Cancel

Figure 7.9

If you rename a station from a TS survey, it will be necessary to rename manually the
measurements you want to connect to the renamed station (created), the program will
always generate a warning message.

The edit value of multiple selection (Figure 7.6), opens a window as in Figure 7.10, on the
left you can choose what type of operation you want to perform and on the right you can
enter the value.

The modification of the East, North, and Elevation coordinates of an unknown point requires
its transformation into a known point.

Edit value — O >

Operation type

(® Add up the value
() Multiply the value
() Subtract the value
() set the value

Enter the value for the operation

Ok, v Cancel »
Figure 7.10
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List of commands that can be typed in the command line (Figure 7.11) of the program, the
recognition of the commands is not case-sensitive:

Command Description

OPEN Opens projects (Cube-manager files with extension *.cubemgr,
the program also supports Cube-link files with the extension
.cubelnk)

SAVE Saves the project (with extension *.cubemgr for a normal file,
with extension .cubemnt! for a template file)

NEW New project

DXFIN Imports dxf/dwg files

ASCIIIN Imports generic ASCII files

SHAPEIN Imports Esri Shape files

RWS5IN Imports RWS5 files

CUBEAIN Imports Cube-a files

GEOGISIN Imports GeoGis files

MAPWWW Creates a map

SENDCAD Opens the project in AutoCAD

DXFOUT Creates dxf/dwg files

KMLOUT Creates a KML file for Google Earth

CUBEAOUT Exports a Cube-a file

RW50UT Exports a RWS5 file

GEOGISOUT Exports a GeoGis file

SHAPEOUT Export in ESRI Shapefile format

SETDBDATA Creates database for GeoGIS

PRINT Prints the drawing

COPYCLIPBOARD Copies CAD entities to clipboard

PASTECLIPBOARD Pastes the CAD entities from clipboard

SETTINGS General program settings

QUIT Closes the program

2DVIEW Enables 2D view

3DVIEW Enables 3D view

ZOOMLI Zoom limits

ZOOMIN Zoom in

ZOOMOUT Zoom out

ZO0OMWI Zoom window

ZOOMPT Zoom on topographic point

DYNPAN Activates dynamic pan

ZOOMMA Enables/disables zoom window

AERIALVIEW Enables/disables the panoramic view
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POINT Draws a point at the selected location
LINE Line on 2 points
CIRCLE Circle with choice of options
CIRCLECE Center and radius circle
CIRCLE3P 3-point circle
CIRCLE2P 2-point circle
CIRCLETTR Tangent, tangent and radius circle
ARC Enables arc design options
ARC3P Arc on 3 points
ARCCE Arc center, radius, beginning and end
ARCBE Arco beginning, end and radius
POLYLINE Draws polylines
RECTANGLE Draws a rectangle
POLYGON Draws a regular polygon
ELLIPSE Draws an ellipse
3DFACE Draws a 3D face
HATCH Draws hatch
SLOPEHATCH Draws slopehatch
DYNTEXT Starts command to enter dynamic text
COPYSERIES Draws series of CAD entities
CREATEBLOCK Creates block with CAD entities and topographic points
IMPBLOCK Imports block created with Cube-manager
TEXT Starts command to enter multiline text
DELETE Deletes CAD entities
MOVE Moves CAD entities
COPY Copies CAD entities
ROTATE Rotates CAD entities
OFFSET Offset of the CAD entity
JOIN Connects entities
FILLET Connects with arc
EXTEND Extends an entity to the limit
TRIM Trims entities
BREAK Breaks entities
GROUP Groups CAD entities
UNGROUP Ungroups CAD entities
EXPLODE Explodes complex CAD entities
PROPERTIES Modifies the properties of CAD entities
COPYPROP Copies properties from a CAD entity
DRAWINGORD Changes view order
FOREORDER Brings to foreground
BACKORDER Sends to background
INSPTONPOLY Inserts polyline vertex or profile vertex
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DELPTONPOLY Deletes a vertex from a polyline or a profile
MERGEPOLY Joins two polylines into a single polyline
POLYINHEIGHT Sets all the vertices of a polyline to a set height
LAYER Opens the layer properties manager window
LAYERFROMENT Activates layer from entity properties
CURRLAYER Moves on current layer the selected entities
ISOLALAYER Isolates the layers of the selected entities
LAYEROFF Turns off the layers of the selected entities
LOCKLAYER Blocks the layers of the selected entities
LAYERONOFF Turns the current layer on or off
ALLLAYERON Enables all layers
UNLOCKLAYERS Unlocks all layers
VIDEOTHICK Displays video thicknesses
SYMBOSNAP Sets the osnap symbol size
ROTAXES Sets the cursor axes rotation
AXESSIZE Sets the cursor axes size
VIDEOSCALE Scales the video display
GRAPHICBGROUND Sets the background color of the graphic window
CURSORINFO Sets dynamic information on the cursor (values from 1 to 7)
ORTHO Enables/disables Ortho
OSNAP Enables/disables osnap
NEWPT Creates new topographic point
CHARACPT Creates topographic points from CAD entities
PTPROP Displays (changes) properties of the topographic point
PTTABLE Displays topographic points table
MEANCENT Averages the coordinates of nearby points
RENAMEPT Renames topographic point
PTOFFSET Edits point-to-text offset
R1PLUS Imports a fieldbook from a file with .dat or .r15 extension
R2LPLUS Imports a fieldbook from R2L Plus / R25 file
R2/R2SPLUS Imports a fieldbook from R2S Plus file
R2WFG Imports a fieldbook from Fieldgenius file
R2WSC Imports a fieldbook from SurvCe/RWS5 file
R2ZWAM Imports a fieldbook from AntasMobile file
EXPRT1PLUS Exports coordinates in R1 Plus file format
EXPR2PLUS Exports coordinates in R2 Plus file format
EXPR2LPLUS Exports coordinates in R2LPlus file format
EXPR2PLUSRAW Exports coordinates in RAW file format
EXPR2PLUSRWS5 Exports coordinates in RWS5 file format
EXPR2WCSV Exports coordinates in AntasMobile file format
EXPGSIT6 Exports coordinates in GSI 16 bit file format
EXPGSI8 Exports coordinates in GSI 8 bit file format
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NEWFIELDBOOK

Opens a window where to create a new fieldbook

OPENFIELDBOOK

Imports an existing fieldbook

LOADFIELDBOOK

Imports a fieldbook in one of the supported formats

FROMFIELDBOOK

Reads fieldbook presents in the project

DOWNLOADLEVELING

Downloads data from digital level

TRANSLATEPTS Opens the window where you can translate points and
exchange coordinates

PTTOGPS Performs GPS stakeout

PRESETSYSTEM Sets default reference system

ADDNEWSYSTEM Creates new reference system

DELETERASTER Deletes raster image

PPSTOPGO Opens the window in which to perform postprocessing
Stop&Go

PPSTATIC Opens the window in which to perform Static postprocessing

PPKINEMATIC Opens a window in which to perform Kinematic postprocessing

PPSTATICNET Opens a window in which to perform Static Multi-Base post-
processing

GPSNET Opens a window to perform GNSS network compensation

RASTERIN Import raster image

CALCULATION7PARAMETERS

Opens a window for the 7 parameters calculation

COORDINATECONVERSION

Opens a window for the coordinate conversion

TRIGONOMETRICLEVEL Allows to import a file for leveling
GEOMETRICLEVEL Allows to import a file (.csv) for leveling
CREATECURVE Opens a window to create contour lines
CREATEDTM Opens a window to create a DTM
CONSTRAINTBOUND Allows the creation of a constraint

EXCLUSIONBOND

Allows the creation of an exclusion

EXISTINGPROFILE

Allows to import a file with the .cubeprf extension

MANUALPROFILE

Allows to create a manual profile
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Figure 7.11

Another useful tool besides the command line is the Quick Selection (Figure 7.12); in the
commands that involve the selection of CAD entities or topographic points, with the right-
click it is possible to access a menu that allows a quick selection of the entity/entities. The
selection is divided into topographic point and CAD entities and takes place through the
choices of the respective properties. From this pop-up window (right-click) it is also possible
to quickly access the properties window of the entity.

Confirm selection

Invert selection

¥  Undo selection

Select all

§  Quick selection

Properties

Figure 7.12
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Double-clicking on the mouse wheel performs a zoom limit.

The Project management panel (Figure 7.13, on the left of the main screen) is a tree structure
that contains all the topographic and raster entities present in the project. By double clicking
on the topographic points, you can select them as an alternative to the graphic selection.
The icons next to the name provide information on the type of point in question.
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Figure 7.13

The Project management panel can be activated or deactivated by pressing the show / hide
button at the bottom-left part of the main screen (icon in the red circle, Figure 7.14). While
the two icons to the right of the command line have the function to start the system
calculator (first icon from the left) and opening a file with the date, time and description of
the commands entered in the current work session (second icon).

— X
mmand: || | EE §§
Meters K=-8889:%Y=1953:Z2=02000 Elev.0.000 Ortho Polar
Figure 7.14

At the bottom of the screen, you can view the coordinates of the elements in the project,
enable or disable the Osnap mode, the Ortho view and the Polar view. Thicknesses and
reference grid can also be activated or deactivated.
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Activating the Reference grid generates a window as in Figure 7.15. In this screen it is
possible to create the ref grid by defining the type and scale at the top. In the main panel,
the construction values of the parameters can be set (default values are always available), at
the bottom you can set whether to build an external frame and with what characteristics.
The Frame captions command opens a screen as in Figure 7.16, where you can choose the
characteristics of any writes. By pressing the Reference grid button in the main interface, you
can deactivate it (if a ref grid is found in the active job, you can delete or deactivate it, or
create a new one).

Reference grid — O x
() Grid-set (® Crosses-set
Scale |1:1000 ~
Main farme
Step (nm) |10 | SideLne size

Layer grid |REfGrid |

Min % |-10.000 | MaxX |10.000

MinY |-10.000 | Max¥ |10.000

Quter frame

Margin |5 | Cross size
|
|
|
|

Left margin |1D | Low margin |2IJ
Right margin | 10 | High margin | 10
Exterl frame color
External frame |2 v|
Frame captions vy Create grid vy Exit x
Figure 7.15
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Figure 7.16

By clicking on the Tool bars button (menu in the red circle, Figure 7.17) it is possible to
customize the layout and display of the shortcuts available in the program (Figure 7.18, all
the icons for the shortcuts available. To relocate them on the screen, drag the bars by clicking
on the 5 points on the left, drag-and-drop system).
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CAD Drawing
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Layer
Zoom
Main

[+[- = Project manager
&2 | Command | Ba = Topographic poi
Meters |- 725849.169 ; Y = 15080832.661: Z=0.0{  Elev.0.000 Ortho | Polar Thickness [£3] Reference grid | Tools bar =
Figure 7.17
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