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The Cube-link application is based on two types of data: topographic points
and CAD elements. Topographic points are graphically represented by a
symbol and CAD entities can be lines, polylines, circles, arcs, etc. Topographic
points are fundamental in the Cube-link data structure, they are generated
either by importing data or graphically by creating new points.

The first operation can be performed from ASCII files, these must contain in
each record at least the point identifier and its Cartesian coordinates (2D
coordinates); creating points, otherwise, can be made through specific CAD
operations provided in the application, which will be explained in more detail
below.

The most significant topographic points imports are those surveyed in field
with data-recorder devices. In this case, each set of topographic points
imported from a job done in field creates a fieldbook.

For example, topographic points, as a result of importing a job done with GPS,
will be represented by symbols and with different graphic properties. However,
these must be considered as a data structure that contains all the information
gained during topographical relief, regarding the position such as coordinates
(east, north, height, latitude, longitude, elevation), but also regarding accuracy
and control (epoch numbers) as well as information on working modes (e.g.
RTK differential correction).

Cube-link work phases can be summarized in:
-data input (imports from devices or files);

-editing or creation of graphics and entity elements required to complete the
project;

-data output on data-recorder devices (e.g. for stakeout operations), or
printing.

Stonex Software Cube-link - User Manual Vers. 3.0 2
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To install the program just launch the installer, select the language (which can
be changed at any time even to the installed program), 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 eventually change the program's folder
location, the start menu folder, any additional tasks such as the link from the
desktop. Once the installation is completed, the first time you launch the
program you will be asked to register yourself, to do so just follow the
instructions that appear in the window (figure 1.7) and start discovering the
features of this useful program.

Activate Cube-link

Activate Cube-link

Enable

Thank you for choosing to install Stonex Cube-link
Activation of the program is required
Please fill the form below (* mandatory fields)

Ifyour device is online, send the data by pressing the SEND command

The application will be activated in a short ime

QOtherwise send the code to
Phone + 39 039 2783008
Fax +039 039 2789576
Mail: support@stonex.it

Youwill be sentthe enabling word to be franscribed in the box below on the left

to confirm with the ACTIVATE command

Name Surname (*)

Company (%)
Address
(Street. House number)
(Postcode, City, State)
Country (%)
E-mail (*)
Telephone

’ SEND data to Stonex

Figure 1.1
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1.2 Cube-link uninstallation

To uninstall, go to the folder where the program is located and press the
uninstall button that will execute the operation (figure 1.2).

. Stonex Cube-link (64bit)
|| Go te www.stonexpositioning.com
& Uninstall Cube-link

Figure 1.2
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2. File

2.1 Open and save projects

The Cube-link project files have .cubelnk file extension and within them
contain all the CAD and topographic entities used to work. It is possible to
save template files (.cubetpl file extension) that contain all the settings used
for a project (size variables, parameter settings, layers, etc.) so that for a new
job it is possible to select a template file with the settings that are already
appropriate to the type of work you are going to do.

Projects are saved in the recent projects list (Open recent projects button) in
the File menu. Selecting a project from this list and hovering it over with the
mouse will display a preview of the graphic works (figure 2.7).

FILE HOME CAD MEASURES TOPOGRAPHY LINES/CONSTRAINTS 3D M
£
o) New Recent projects list Pr
& 1-Ch\Cubelink&Mang i ¢

‘ Open g 2-C\VB\Cube_lavori\ |
H Save

I i

Save as
L.
Name

[ -
@ Open recent projects

.

- Import

N

wp Export
A Settings
{3 Activate Cube-manager

{9 Online manual Hu Information HH Close window (Exit) ]
TT
Figure 2.1
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Cube-link allows you to import and export files in many formats, including the
Cube-a format. To import, select a format from the list shown in Import menu
(figure 2.2), each choice will open a new window (look at the relevant sections

for details, Paragraph 3.1). You can also import Cube-link projects, this

function will act as a normal opening of a Cube-link file.

RWS5 files and GeoGis files use mobile devices while Cube-a files use Android
devices. In the case of mobile devices, you can use the USB connection, which

means that devices must always be first connected to the Windows Mobile

Device Center.

New

Open

Save

Save as

Save copy as

Open recent projects  »

s DCEDIR:C

Import 3
S
-» Export 4

/gg Settings

C} Activate Cube-manager

Import different files into project
& Import Cube-a
B ImportRWS
@ Import GeoGis

% Import/Open Cube-link file
DXF/DWG files

&

Import points from text file

ESRI Shape file (shp)

|e Cnline manual ]l.’ Information Hu Close window (Exit) ]

Stonex Software Cube-link - User Manual Vers. 3.0
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The import for ESRI Shape files is also available; after clicking on the ESRI
Shape file (shp) button, you will see a work window which will display a preview
of the file to import (figure 2.3).

===
Unit of measure Map below
Iﬁopm I I@ Import I‘h Zoomin lndnum out ’: U Pen | [Py Limis ImMeam & Cose
File preview ( area to be imported in belowwindow )
Name Color %=605766.74; y=5146887.25
AREA ]
50m
121
X=605768.971; Y =5146886.444 C:\CubeLinkManager\CUBE._projects\AREA SHP
Jl
Figure 2.3

To export click on the relevant format in Export menu window (figure 2.4), set
and enter the correct information, e.g. name and path of the file.

Stonex Software Cube-link - User Manual Vers. 3.0 8
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Export project to a different format

) Mew
& Exportin Cube-a

[ » Open Q Export in RWS

%@ Exportin GeoGis
I I Cave DXF/DWG files

Export points on text file

M Save as

@ Export in Google (KMZ file)
H Save copy as ESRI Shape file (shp)
@ Open recent projects

[N

< Import

.
» Export

A Settings

D Activate Cube-manager

| @ Cnline manual H“ Information ]lu Close window (Exit) ]

Figure 2.4

In the export for the Cube-a format you need to declare the name and path
of the file, after that, choose whether to export any content or just topographic
points and then click Proceed (figure 2.5).

For exporting the RW5 file after defining its name and path, if you are going
to do a post-processing you can also enter a name and path of the Raw Data
file (EzSurv by Effigis). You can also create a CDR file from the project (figure
2.6).

The GeoGis file export window looks the same as the Cube-file export window
and also has the same functionality. After setting the name and path to follow,
you can choose whether to import the entire file or just the topographic points

(figure 2.7).
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x Export o file Cube-a

Mame and path of the file to be created

@ Exortal

) Export only topographic points

Figure 2.5

x Export to file RWS

Mame and path of the file to be created

Name and path of Raw Data file (E2Surv) - Optional

D[

Create CRO file

[ sl e

Figure 2.6
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x Export to file GeoGis

Mame and path of the file to be created

@ Export all

© Export only topographic points

B

Figure 2.7
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To create a text file just click on the Export points on text file button and define
what features you want to give to the file. You can choose whether to include
a header and you can decide which and how many data the file should contain.
In addition to that, you can define the format of the geographic coordinates,
the character to be used as the separator, and the characters at the beginning
and end of the line (figure 2.8).

comscree

Select options for creating the ASCII file

|f‘u
[

ASCII file creation options

Header Character used to split :
Include the following data: — (o] Tsh

Point name o
East/North T Invert X with
Height
Description Geographic coordinates
Point code

Latitude/Longitude
Blevation =
Pole height ") gg.dddddddddddd
State
PDCP —
HDOP Characters on start of line
VDOP —

GDOP )
TDOFP Characters on end of line

Lat StDew
LonStDev
At StDev -

m

@ gg'ppss.ssss”

4 Exit < Done

Figure 2.8
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By accessing the Export to Google (KMZ file) function, you can generate a KMZ

file that can be viewed in Google Earth. The procedure is similar to the other
exports of this application; first specify a name and a path for the file and then
proceed with the selection of the features you want it to have. The structure
of this window is convenient because you can indicate which data you want to
export: CAD elements; GPS data; photo; database attributes (figure 2.9).

d KMZ export File

Name and path of KMZ file to create

Export CAD graphic elements

Export main GPS survey data

Export photos

Export Database

Proceed I$l | b3 Cancel

Figure 2.9

Stonex Software Cube-link - User Manual Vers. 3.0 13



S

STONEX
2.3 Settings

In Settings, you can set the general program functions such as checking for
updates on startup or the AutoCAD® version to use (figure 2.70). This feature
is made up of 5 tabs that will be discussed below. The features available will

allow you to fully customize the aesthetic, functional and practical aspects of
the program.

General |)\ppea|ﬂnce I Help I System | Reference gridl
General program settings

Check for updates at startup

Enable autosave every minutes

Graphic interface
Toolbars fort size
Diata grids font size

[ Optimize interface fortablets use

Font size for survey mode

AutoCAD® version in use:
AutoCAD ver. 2008

Figure 2.10

Stonex Software Cube-link - User Manual Vers. 3.0 14
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In the Appearance tab (figure 2.17) of the program settings it is also possible
to determine, for example, the background color of the workspace or enable
the dynamic information on the cursor.

| General | Appearance | Help IS)'stem I Reference gridl

Appearance and functionality of CA ; =

Graphics background color
Cursor axes size

Cursor axes rotation

Zoom wheel magnfication factar

Chynamic information on cursor Measures + Input + Instrued +

Raster images quality Standard -

Enable/Disable IntelliList

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

Display solid faces of DTM triangles (3D faces)
Display raster images border

Display raster images during dynamic zoom
iew rasterimages in 30 graphics

Display selection break in level curves

Figure 2.11
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The Help tab (figure 2.12) is useful for setting whether to use the object snap

and in which mode, it determines also if either enable or disable the polar

pointing.

Program settings

| General I Appearance | Help |Systern | Reference grid

Help on drawing

Enable/Digable Orto mode

<" Snap on midpaint
LE) Snap on canter

EZJ’ Snap on quadrant
. Snap on intersection

-2~ Snap on parametric grid

Enable/Disable Object snap (OSNAF)
Chbject snap mode:
1™, Snap on ends 4 Snap on closs position
102 Snap on topographic point _L_ Perpendicular snap

G Tangert snap

" Parallel snap

\\, Snap on intersection extension
7 Orthogonal snap on 3D face

[ ¢4 Snap on cloud paint

Csnap symbal size 14 pixel
Ares selection size ] pixel
Enable/Disable polar pointing
Polar poirting paint 50.0000
%  Cancel l lq? Ok
Figure 2.12
Stonex Software Cube-link — User Manual Vers. 3.0 16
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In the System tab, it is possible to set topographic measurement units and
decimal digits for the program to display parameters such as heights,
coordinates, distances, etc. (figure 2.13)

Program settings

|Geneml |.ﬂppaa|ance | Help | System |Heference gndl

Measurement units - decimal digits

Topographic measurement unit

Angle measurement unit Grads

Ii

@ Cartesian Refersnce System (X = East)
() Catastral Reference System (North = %)

Working plan elevation

Z height CAD plane From setup elevation =

Distances decimals

Angle grads decimals

ﬁiilé

Sexagesimal seconds decimals

Coordinates decimals

E

Secreen coordinates decimals

Heights decimals

Screen heights decimals

Deviations decimals

:

(thers decimals

i

=]

Figure 2.13
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In the last tab, the Reference grid (figure 2.74), you can indicate whether to
display the reference grid and what features should have.

| General I Appearance | Help I System | Reference grid |

Set type and characteristics of reference grid
Enable/Disable reference grid

@ Crosses and coordinates on evenything
() Inner crosses = crosses and coordinates on permeter
) Crosses and coordinates only on pefmeter
() Framing and coordinates

(2 Framing and inner crosses

Graphics layer | Warious

Fort [Anal

Fort size & Cross size &
¥ Step 10 Y Step 10

Exensions

MnX= -0 Max X= 10

MnY= -10 MaxY= 10

$  Cancel l lq? Ok

Figure 2.14

2.4 Activate Cube-manager

Cube-link is a free program that performs a part of Cube-manager functions.
In your version (Cube-link) almost all the functions are visible but some are in
gray and disabled (Pregeo commands are only visible when the Italian
language is set), to have all the available features of Cube-manager, you can
purchase a full version of it; contact Stonex Europe Srl for more details.

Stonex Software Cube-link - User Manual Vers. 3.0 18
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3. Home

3.1In/ Out

In the In / Out section (figure 3.7) are collected all the formats available for
importing into the program and, for each of them, there is a button that opens
a working window. The import is about data recorded on field, if there are
graphic elements related to them, these will be imported as CAD entities. No
data transformations will be made at this stage unless you select it before the
import.

In this section, there is also the printing function and a button for
importing/exporting Dxf/Dwg files.

s 0 e a8 b & & =

Import  Import  Import  Import Print Duf/Dwg Duf/Dwg
Cube-a RW5  GeoGIS  ASCH In Cut

Figure 3.1
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3.1.1Import Cube-a

To import a Cube-a file, after you connect the device to your computer, you
can copy the folder called StonexCube/Projects, which will contain several
other subfolders, in this way the system can understand, for example, whether
there are photographs in the file and link them to your project. It is also
possible to transform photographs into GeoTIFF files (figure 3.2).

x Select Cube-a file to import

Name and path of Cube-s file to import

Transform photos into GeoTIFF files

nates defined on field

Specify Datum - Projection - Geoid

[

Figure 3.2

Stonex Software Cube-link - User Manual Vers. 3.0 20
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3.1.2 Import RW5

To import RWS5 file, specify the file name and path and click on the search
button (figure 3.3). A utility feature is the ability to select the CRD file and
therefore only import the updated data recorded in field.

X Select RW5 file to import

Name and path of RWE file to import

Edit file l l Connect USB x,l:

“

) Local system
@ Coordinates defined on field

() Spectfy Datum - Projection - Geoid

Check tagged points on CRD file

Figure 3.3
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You can also read this file as a text file (editable) by clicking the Edit file button
(figure 3.4).

JB,NM161207VERUCCHIO,DT12-06-2016,TM21:36:40 o
MO, ADO,UN1, SF1.00000000,ECO,EQ0.0,RUQ @
—--5tonex SurvCE Version 5.02

——CRD: Alphanumeric

—-Definito da Utente: UTM 32N PIANE

——Eguipment: Stonex, 510, SN:5102160%030020, FW:0.5.151016(31
——-Entenna Type: [STHXS105X017A NONE] ,ER20.0700m, SEHMPO.1050m, L1
--File Localizzazione: Nessuno

—--File Separazicne Geoide: \Program Files\SurvCE\Data\Gecids\It:
——Grid Adjustment File: Nessuno

——Scala GPS: 1.00000000

--Scale Point not used

—-RTK Method: RTCM V3.0, Device: GSM Interno, Network: NTRIP wvre
BP, PN56%,LR44. 003264482108, LN12.2681102724040,EL146.1320,2G0.000
—--Entered Rowver HR: 0.0000 m, Vertical

LS, HR0.1343
GPS,PN1001,LA43.593832225680,LN12.250933800580,EL147.460000, ——-Mt
--GS,PN1001, N 4878841.3150,E 77427%.5308,EL106.40%6, ——MRT.SP
—--GSRD, TXD-0.270, TYD0.000, THD225.261, TDTStonex_S10

——GSATL, TEL-0.001, TNL-0.001, TZL0.000, T2D0.001, TTLO.015
——gT,DN1001, 8W1926,8T203765000, EW1926, ET203765000

--HSDV:0.016, VvsDV:0.033, STATUS:FIXED, SATS:14, PDOP:1.530, HDC
GPS,PN1002,LR43.593837166740,LN12.25093%320580,EL147.473000,--B.
--G8,PN1002,N 4878842.8%926,E 774280.65%76,EL106.4227,--B.SP
--G&RD, TXD-0.253, T¥D-0.043, THD316.074, TDTStonex_510

--GSAL, TELO.001,TNL-0.001,TZL0.000,T2D0.001, TTLO. 015

~m_TATIAAN AmYAAE AmANSG0nEAAN TRl ans mmaADensAnn
< m ] 3

Display line numbers

Figure 3.4
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If you want to use a USB connection click on the Connect USB button (figure
3.3). The data recorder used in field can be directly connected to the PC and
through the dialog box (figure 3.5) it can directly download files from the
portable device to the computer, or vice versa. By default, the system always
sits in the recorded data folder, this location can be changed at will by clicking

on the 3-dot button. You can select from which folder to take files; the

structure is made to nodes and it is the representation of the actual device’s

aspect.

lr
Select the RWS file to import Jobs -

Device Computer

Folder of device Folder of computer

Program Files\SurvCE\Data [-] Como ]
TEST w5

TESTZrw5

Copy file to computer .-:)l l"':‘;; Copy file to device |
Figure 3.5
Stonex Software Cube-link - User Manual Vers. 3.0 23
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The data can be downloaded with original reference system or modified
reference system. If you choose to change the reference system, just select the
Specify Datum - Projection - Geoid entry that will give you access to the Datum

reference system window (figure 3.6). In this workspace, you can select a
Country of reference, once the nation is selected, all the Datum and
Projections used in the nation are displayed. Then you can select a Geoid
which is independent, so it means that the original coordinates will be
translated into the selected reference system. (figure 3.7-3.8).

Datum reference s
@ Select country - Projection - Datum
Select Courtry
World -
Select Projection - Datum
UM zone 33N / WGS 4 -
Select Gaoid
ALISGeoidD3_ V101 gea -
Procesd @l lg; Caneel l
Figure 3.6
Stonex Software Cube-link — User Manual Vers. 3.0 24
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Datum reference

Select country - Projection - Datum

Grid List Selected tab

Minimum Rem=40/EDS0 geographic coordinates -
45°15'0.0000"N
5°45'38.4000"2 E|
Mawimum Rom=40/EDS0 geographic coordinates

45°40°0.0000"N
9%27'8.4000"E

Minimum Roma40/EDS0 geographic coordinates

From WGS24
ltaty Fuso Ovest / Roma4l -
Cartesian Geocentric Geographical
From ETRF
RTRF89->ERTF2000
Proceed @-l lsa Cancel

Figure 3.7

Select country - Projection - Datum

Allow change . Italy - kaly Fuso Ovest # Roma40

TransversalMercator

Latitude

Latitude

Azimut

Greenwich

a

Proceed |$«l l E 3 Caneel

Figure 3.8
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3.1.3 Import GeoGis

The Import of GeoGis format provides all the features described in section
3.1.2 for the RWS5 format (figure 3.9).

Import GeoGis file

X Select GeoGis file to import

Mame and path of GeoGis file to import

Transform photos into Geo TIFF files
©) Local system
@ Coordinates defined on field

() Specify Datum - Projection - Geoid

Proceed i}‘ l% Cancel

Figure 3.9
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The USB connection (figure 3.70) is also available and you can also convert
images, if present, in the GeoTIFF format. Also, for this type of file, you can
import using an original reference system, set up a local reference system, or
select a different reference system (Specify Datum — Projection — Geoid).

Please note that not only jobs but also other type of files (Raster, dxf, shp) can
be imported.

'\i’ Select the GeoGis file to import Jobs -

Device Computer
Folder of device Folder of computer
Program Rles\GeoGis\Jobs [-] comox ]

201709241 gps ~
2017-09-25-1 gps =
2017-08-25-2 gps
2017-08-25-3 gpe
2017-08-25 gps
2017-09-25-5 gps
2017-05-26-1 gps
2017-05-26-2 gps
2017-09-28-1 gps
2017-10-02-1 gps
2017-10-02-10.gps
201710022 gps
2017-10-02-2 gps B
2017-10-02-4 gps

2017-10-02-5 gps

2017-10-02-6 gps

2017-10-02-7 gps -

m

Copy file to computer .-/

— Copy file to device l

Figure 3.70
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3.1.4 Import ASCII

Click the Import ASCII button to import ASCII files or generic text files. This
function is composed of 4 steps. In the first, you have to search for the file to
import by name and path, at this stage you can also edit the file. Before
proceeding, you must select whether to create topographic points or CAD
points from the imported file (figure 3.77).

@ Select file to import and data included into it.__

Step 1of 4:

Name and path ASCI file ta import -

Entities to import
@ Create hic points (name, 1, code, etc..)
() Create CAD points {3D location)

'@ Back ‘ | Mext $| lsa Cancel
Figure 3.11
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In Step 2 (figure 3.72), you can choose a character to use to divide the data on
the same row, in addition you can select the columns you want to exclude
from the import and finally you can determine from which row you want to
start reading data.

B
“i‘a Select the character used to slit data and the row to start reading ...
.
Step 2of 4
Set the separator character: (character dividing the data to the same row) E!d'-_'de selected columns
~ from import
@ Co . —
- el [ Column 1
) Semicolon () [T] Calumn 2
[T Column 3
Sesh 1) [ Calumn 4
Backward slash () [T Column 5
[ Column &
Eaal! [T] Calumn 7
Tabulation (TAB) [T] Column &
s [] Column 9
D Space() [ Column 10
Group of spaces ftext in columns) Ol Column 11
. ] [T Column 12
el T [T] Calumn 13
[C] Calumn 14
) Name XY.Z..... [C] Calumn 15
~ [] Column 16
© XYZ.... | oo 17
[ Column 18
[T] Calumn 19
Start data import from row : 1 [ Column 20
<@ Back l | Neat $| lsa Cancel
Figure 3.12
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In Step 3, you can attribute the content type (Point name; Coordinate X, Y, Z;
Description; Code) to each column (figure 3.13-3.74).

By
‘fq Attribute to each column the contained type of data
.
Step 3of 4
Col. 1 Col. 2 Col. 3 Col. 4 Col. 5 Col. 6 b
NM161207... DT12-06-.. TM21:36:40 D
ADD UN1 SF1.0000.. ECO ECO.0 AUD
510 SN:5102 FW:0.5.1
RAQ.0700m  SHMPO.1.. L10.1343m  L20.1269m  —Integrate.. GLOMNASS
Device: G...  Network: ...
PN563 LA44.003.. LN12281.. EL146.1320 AGO0.0000 PAD.1531
Vertical
HRD.1343
PN1001 LA43 553. LN12.250 EL147.46. -MRT.5P
PN1001 N 487884.. E774279... EL106.40% -MRT.SP e
< Back. l I Nest *‘ Iﬁ Cancel
Figure 3.13
Import generic ASCII file on QEE
B
“q Attribute to each column th
N
Step 3of 4:
Cd Point name 3
N . 21:36:40
Coordinate X
Al oordinate . )
Coordinate ¥
Coordinate £
Description
5 051
Ry  Code 11343m
Delete
Figure 3.14
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In the last dialog box, step number 4 (figure 3.15), you can click on the Import
button, and defined points that will be stored in memory.

By
“'ﬂ To import the file click "Import’ ( points will be stored in memory )...

»
Step 4of 4
Poirt * Y Zz Diescrip Code i
NM161207.. DT12-06-.. TM21:36:40 o
ADD UN1 SF1.0000.. ECO EQD.D AUD
510 SN:5102 FW:05.1

RADO700m  SHMPO.1.. L10.1343m  [20.1265m  —Integrats.. GLONASS

Device: G Network:

PN565 LA44003.. LN12281.. EL146.1320 AGO0000  PAD.1531
Vertical

HRD.1343

PN1001 LA43583.. LN12250.. EL14746.. -MRTSP

PN1001 N 487884 E774279.. EL106.40% -MRTSP

& Back l | Import @-‘ \8 Cancel

Figure 3.15
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The Print command opens a window that includes three tabs: print settings;
printing styles; printing tables. Print Settings (figure 3.76) is the tab where you
can set the printer you want to use as well as the page to print. Scale, origin,
print area, and print sizes can be set here.

Print settings | Printing stylss I Prirting tables

Set printer and page :

Printing scale : 1:200

100 mm

100 mm

- Set origin :
X= 55

Y= 58

[ Xerox Fhaser 6121MFF GDI -]
[ et page ] Size sat:

pad Ad Vertical
[ Advanced printer settings ] 210x 297

Scale, origin and prirt size :

Print area :

(2 Print drawing extension

@ Print window Select window

Xmin. =

Y min. =

[ Limit printing to single window

Xmax = | 10.000

1
Ymax = 10.000

-10.000
1
-10.000

&

le Exit | l@ Preview and print
Figure 3.16
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In the Printing Styles tab, you can choose whether to set styles including
thickness, terminations, joints using layer settings or choosing them as new
ones. You can also import previously saved styles or save new ones (figure
3.17).

Print settings | Prirting styles | Printing tables

© toe yrestnae

() Use prirt styles
Print style settings table
Video Print Thickness Teminations Joirts -

0 -10 ¥ |Sgquare ~ |Join 7

1 -10 ~ [Round ~ |Blunt =

2 .10 ~ |Pointed ~ |Circular ~
) .10 ¥ |Truncated |v|Pointed -

4 -10 ¥ |Truncated |¥|Join A

5 -10 * |Truncated |v|Join 7

6 -10 ¥ |Zruncated |*|Join =

7 .10 * | Truncated |v|Join n

2 -10 ¥ |Truncated |v|Join 7

g) .10 ¥ |Truncated |v|Join ~

10 -10 ¥ |Truncated |v|Join 7

11 -10 ¥ |Zruncated |*|Join = =

le Exit l \@ T

Figure 3.17
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The last tab, the Printing tables is dedicated to saving, deleting or loading print
tables. In each of the tabs just described, you can click the print preview button
(Preview and print) to see a layout of how it will print (figure 3.18).

Print settings | Printing styles | Printing tables

List of saved print tables

Save table

(& Delete table

o Loadtable

i

Table name

le Bt ] l@ B

Figure 3.18

3.1.6 DXF/DWG In

This function allows the system to import graphic elements as they are and
since there are no topographic point entities in these type of files, you can

force this choice, so that entities with attributes become points with
dimension.
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The program also has the ability to create a DXF/DWG file (figure 3.19), the
first important choice to make is the version of AutoCAD ® that you want to
use to create the file. Then you can select entity options, especially if you want
to include raster images, hatches, and topographic points. Finally, you need to
indicate what attributes you want to define for the points and also how you
want to obtain them, for example if you want to get them from the point label.
In the general options section, you can enter the text size and you can also
choose whether to create a 2D DXF file.

Entities options DWG options
Include raster images AutaCAD Version ;
Include hatches AutoCAD 2000 A
Include topographic paints
Aftributes to associate with points General options
Text size 1

m Create 20 DXF file
{Set all heights to zero)

Retrieve attributes from point label
[7] Attributes on different |ayers

[7] Add paint separate from the block
[ Add name separate from the block +“Create ddf/dwg
[7] Add height separate from the block

[7] Add a description separate from the block $  Cancel

Figure 3.719
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3.2 Zoom, notes and layer

The zoom, notes and layer sections (figure 3.20) are located close to the In /
Out section because they are useful in file processing. The zoom has a number
of magnification and screen-view features (figure 3.27). In the notes section,
you will find the classic copy-paste function. The layer function is used to
manage the various layers that are in the project (figure 3.22-3.23).

36 ¥ On point s t‘ g &5 From entities

Magnifi = &M t
Limits  Window Q =gnmer Copy Paste Manage % ouE e urmen

Q. Zoom.. -~ Medify .. -
Zoom
Figure 3.20

Magpnifier window E q zmm - B
J—-
@-\ Zoom in
£ @,\ Zoom out
Kmﬂ Cynarmic pan
0
Figure 3.21
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&F  From entities
ﬁ Mowve on current
Modify .. -

Layer

Manage

Figure 3.22

ﬁ Izolates selected layers
i? Turns off selected layers
% Locks selected layers
% Activates all layers
2

Unlocks all layers

Figure 3.23
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Layers can be managed through Layer property manager window by clicking
the related icon in the main screen (figure 3.24, icon in red circle). In this
window (figure 3.25), you can create new layers and delete others. There are
available layers displayed and their classic features such as color and line type.
From this window, you can print the contents of a layer and decide whether
or not to show present names and symbols (clicking on the eye icon).

- | % @ &=l LAYER_DEFAULT - [lfrom layer - from layer—— - fromlayer:0.10 -
! Scale = [EIT - i Planimetry [ 30 view 1] 83 |

Figure 3.24

Sel.  Name On/Off Lock  Color  Linetype Scale  Thickness  Print Names  Symbols

LAYER_DEFAULT & — 0.10

Figure 3.25
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4. CAD

Clicking on the CAD tab (figure 4.1), it is possible to enter the area dedicated
to CAD design and processing which is intended to support and complement
the topographic features.

/D@ S v
Line  FPolyline  Circle Are Ellipse - el Delete

Figure 4.1

These functions are almost identical to those of AutoCAD ® and the numerous
CAD clones. These functions can be used in combination with osnap (object
snap) modes (such as osnap on ends or on mid points). Note that by default
the program starts with an active osnap on ends. This setting can be switched
at any time by clicking on the Osnap button (on / off), shown in figure 4.2 in
dark gray, that means to be active.

Command : || | i EE

Meters | X = 1518 ¥ = 9692 7=0.000 | Elev. 0.00| Ontho | Polar |[SEE|Thickness [Z] Parameters grid | 2= Tools bar -

Figure 4.2

All the osnap modes are represented by the icons in the figure 4.3, hover over
with the mouse and you will see a tooltip that suggests the functionality of the
command.
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Ndm A @@ K ALY A @

Figure 4.3

4.1 Draw CAD entities

In Draw section, you can find commands for drawing CAD entities such as
lines, polylines, polygons, and so on. Once you select an item you want to
draw, just follow the instructions (represented as tooltips that will appear on
the screen and commands to enter in the command line) to complete the
command (figure 4.4, example of a tooltip on the screen; figure 4.5, example
of the command line).

end line / length / {enld

Figure 4.4
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*%.y.(z) end line / length / {en}d drawing || | E §§ 1 an

I —

Figure 4.5

Often with the suggestions in the command line at bottom-left of the main
screen, some other subcommands are available, they have a very intuitive use,
however, there is a command that is worth analyzing, the pro command from
properties (figure 4.6).

elect the entities to move {{conflirm / [pro]perties / points [fllter) | B =1 cof 2p0 38

Figure 4.6

This command takes you to the Quick entities selection window, which

consists of two tabs. The first, CAD entities (figure 4.7), allows you to select
entities by referring to a characteristic or another, e.g. color and line type.
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CAD entities | Topoagraphic points

@ Entities of the the layer : | Select layer .. | E]
(@) Entitiss that have the following color : | Select color .. | C]
() Entities that have the following line : [SElECE line type ... v]
(©) Entities of the following type : [Saled entity type v]

(2 Overlapped CAD texds

Figure 4.7

The second tab is called Topographic points and allows a selection of these
according to the selected characteristic, as you can see in the figure 4.8, there
is a wide range of characteristics to select, from points with a given symbol to
points on the same fieldbook.
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CAD ertities | Topographic points

0000000000 ®

) Points of the layer : Select layer ...

Points whose text is of the following color Select color ...

3 Paints with following symbal colar : | Select color ...

Foints whose symbol is 18 Select symbol ..

7 Selection by paint table

Close and/or overaped points - Search Radius =

Points whose description includes

Poirts whose code contains :

Point code comesponds to :

Points whose name [Begins with ...

) Paints of the fieldbook : [Select afieldbook

) Points with associated resource (mage)

Figure 4.8

Two commands in this CAD area also have subcommands, these are: Circle
and Arc (figure 4.6). Subcommands are intended to provide alternative choices
for drawing these two elements, for the circle for example, you can decide
whether to draw it using 3 points, 2 points, or tangents and radius.
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k:j ] Rectang. {{‘) [ Rectang.
@5 Ellipse

Cirfle A'rc e €y Ellipse s CADp

. Q@ Polygs
U On 3 points

gy
[ u COn 2 points

B 0 -
{; / Tangent, tangent and radius {(\—\ 5tart, end and radius

o
‘(\— Center, radius, start and end
0 *

Figure 4.6

4.2 Modify CAD entities

In the Draw section, you can find all the functions for processing the CAD
entities. Command names and icons are very intuitive, and each command has
a tooltip that briefly explains what its functionality is. Among the available
commands are fillet, join, explode and group, these commands are useful in
working with CAD entity groups.

The Properties button opens a window that summarizes the properties of the
selected entity, the system recognizes what kind of entity it is and down the
window returns the entity type (figure 4.7, in this case it is the properties of a
line).

There is also a command to copy the properties of an entity to another and a
command to change the display order of the drawings (figure 4.8).
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CAD entity properties

LAYER_DEFALLT

From layer

From layer

Line properties P— Heﬁ e
Figure 4.7
é" Copy prop.
—
S|

I ; Bring to front
a Send to back

Figure 4.8
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In figure 4.9 you can see the relative window of the Edit poly. command. The
commands contained are used to modify a polyline, for example by inserting
a vertex or removing it. The use is very simple, and like any other CAD
command, just follow the suggestions that appear on the screen.

2 Editpoly. -
l Insert vertex

Femowve vertex

Merge 2 polylines

Assign height to points

Figure 4.9
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5. Measures

These functions (figure 5.7) are used to calculate and to have a set of
information about survey data recorded.

i N
o o i

Entity list

Coordin,  Distance  Angle  Area

Measure Calculations Dimensions

Figure 5.1

5.1 Coordinates, distance, angle, area and calculations

The Coordin. button when clicked will give you the option of choosing a point
and then it will display the Cartesian coordinates (with the addition of the
height) of that point, as shown in the figure 5.2.

Paoint info

@ Cartesian coordinates:
WY K= 774208620
¥ = 48785898.900
Z=101.406

Figure 5.2
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The Distance button when clicked will give you the option to select two points
and it will measure the distance between the two. The information provided
by this function are the 3D distance, the horizontal distance, the component
along the x-axis, the component along the y-axis, the azimuth angle and the
zenith angle (figure 5.3).

Measure distance M

P Horizontal distance = 107.972

K=-20476
Y = -106.013
Z=0/000

Azimuth angle = 2121465
Zenith angle = 100,0000

Figure 5.3

The Angle button when clicked will give you the option to select 3 points, the
starting point, the midpoint, and the end point. This function will calculate a
clockwise angle and a counterclockwise angle and these measurements will
then be displayed on screen as shown in figure 5.4.

Angle measurement ﬁ

I_./"_"\-.I Clockwise angle = 285.6518
WY Counterclockwise angle= 114.3482

Figure 5.4
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The Area button when clicked will allow you to enter the first point where to
start calculating the area, then the application will continue to ask you to select
the next point (up to n points) to draw the shape of which you want to measure
the area, after selecting the last point, just type the command en (from end
command, in the command line) for the function to make up the calculation.
The area and perimeter of the shape will then be displayed in the window
(figure 5.5).

Calculate area ﬁ

I.f""'\..l frea = 19.675
"W Perimeter = 32.338

Figure 5.5

The Entity list button provides a list with the elements in the project, the list is
presented as an editable text file. You can also select only few entities to be
displayed in the list (figure 5.6).
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© Text editor

— ENTITY LIST -—

— Topographic point —
Name = 1081

Layer = GPSpoint
X = 774205.002

Y = 4878%07.103
zZ = 101.262
Description = FN
code =

- Topographic point —
Name = 1082

Layer = GPSpoint

= 774203.806

¥ 4878912.952

z = 101.148
Description = MRT.SP
code =

— Topographic point —
Name = 1083

Layer = GPSpoint
X = 774195.343

Display line numbers

Figure 5.6

6. Topography

In this section (figure 6.7), you can draw a new topographic point, change the
features of an existing one, select the CAD entities to use for the new points
and see all the points of the project grouped into a table. You can also create
a printable file with a list of points.

E* i+ J_b %I_" 4 ::5 b Rename points

New Characteristic  Propertiss  Point 48 Textproperties o
points table O Text Offset

Topographic points

Figure 6.1
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6.1 Topographic points

The New command is used to insert new topographic points. By clicking on
this button, you can open a working window (figure 6.2, Topographic point
properties) and in this you can insert and customize the graphic properties
you want the new point to have.

The properties are completely customizable (note that you can also create a
point with the properties that the application sets by default, such as the cross
as a symbol) and you can select the layer that you want the point to belong
to. The Select layer window (figure 6.3) displays a list of available layers, all can
be turned on or off, locked, and selected. You can also add new layers by
clicking on the Add Layer button at the bottom left.

You can change the name of the point and the font used. You can also change
the color of the text by selecting the choices in the window (figure 6.4, Select
color window) that opens when you click the search button beside the Text
color label. This window allows you to select a color from one of the available
clusters, such as the grayscale or the work area background, or from the layer.

Poirt name 1

Graphic layer LAYER_DEFALLT

$  Cancel ] |{? Done

_ e

Figure 6.2

Stonex Software Cube-link - User Manual Vers. 3.0 51



S

STONEX

On/Off Lock  Calor

(CEME| L ver_oEFauLT Y &l

e [ ]l

Figure 6.3

[ R-130; G=130; B=130 |

Figure 6.4
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The symbol is another characteristic that can be personalized. You can choose
an icon to attribute to the point (figure 6.5), you can define the size of the
symbol, the 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 point origin.

When all the graphic properties are set according to your needs, you can enter
the point by locating the position with the mouse or entering the coordinates
manually from the command line.

—I—Cross -
[ None |

—+Cross 1
{ iCircle 3
S Triangle

[ 1Square
%Circle + Cross
Hsquare + Cross
A< Triangle + Cross -

Figure 6.5

By clicking the Characteristic points button, you can select one or more CAD

entities to create topographic points. In the Characteristic points window

(figure 6.6), you can select a layer (having access to the Select layer window,
as previously explained). You can enter the starting point name and delete the
overlapping points. Within this feature you can filter even more thoroughly
the CAD entities to use, you can do this by flagging the available choices.
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Select CAD entities to use to create
new topographic points

Characteristic paints
Layer [LAYER_DEFAULT

Starting name for points

Delete overapping points

CAD entities to use for new points :

[ End pairts of lines CAD Points

[F] Mid-paint of the lines [ Center of the circumferences
[ Vertices of pahyines [ Center of the arches

8 Exit l [Qﬁ Done

Figure 6.6

Particularly convenient is the Properties button (figure 6.7), once you select
one or more topographic points you can use this feature to find out all their
properties and also to modify them. The graphic aspect of this window is
similar to that we encountered in creating a new point, but this also represents
all the point coordinates and it will provide the possibility to change all the
characteristics. You also have the opportunity to see if and what images are
linked to a particular point (Linked image function).
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Information

Figure 6.7

By clicking Point table, you can create a table with all the points in the project
that will be grouped together along with their coordinates, names,
descriptions, codes, as shown in figure 6.8 (an example of a table with 5 points
in memory).
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& Topographic points table in memory (5 paints) (B
Paint ¥/East Y/Morth Z/Height Description Code
71 605767 614 5146874.880 1210436 Fixed
P2 605778.556 5146873112 1210.300 Fixed
ITE] 605800.002 5146871.970 1210.226 Fixed
e 605793.370 5146878.019 1209.934 Fixed
w5 605781.887 5146873.739 1210535 Fixed
4 [T | ]
8 o

Figure 6.8

You can print the table with the Print button. This button will give you access
to a text file editor where you will find the table with all the points (figure 6.9),
at this stage the table can be changed in its fields, contents and graphic

appearance.
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© Cube-link editor

File Edit View Inset Layout Tabella

&l = [=] (] [ Y=

[Nomal] v Verdana -1 - @ 7 s oz v | 9@

L . e 12 [E | [ 12 & 14 ) [LEATT ]
) i
Topographic Point Coordinates Table
Point X Y z Description
1001 774279 531 4878841315 106410 MRT.SP
1002 774280 698 4878842.893 106 423 B.SP
1003 774279 594 4878843.203 106.358 GRD_SOM_MRT
1004 774278 624 4878842.045 106.357 GRD_SOM_MRT
1005 T74276.793 4878843546 105.629 GRD_SOM_MRT L25
1006 774278 568 4878843.809 106.032 GRD.SOM.MRT
1007 74277 700 4878844 562 105 639 GRD.SOM _MRT
1008 774274 728 4878845.248 105.653 MRT.SP.L150
1009 774264 623 4878857 614 102.973 MRT.TG
1010 774262 814 4878856.732 104 900 MRT.TG
1011 774249 587 4878870.567 104 242 MRT.SP
1012 774245 929 4878673.939 104 219 MRT.SP.CRD
1013 774244 841 4878873.165 104 318 CRD
1014 T74241.357 4878873.086 104 468 CRD
1015 774240 117 4878873550 104 455 CRD
1016 774239192 48708674.884 104 409 CRD.TG
1017 774242 307 4878872.946 104476 CRD
1018 774245 379 4878858.276 105.126 CRD
1019 774245 494 4878859594 105.051 CRD
1020 T74246 892 4878860.971 104 944 CRD
15 |2 0 Htalian (taly) NUM

EpE - ————— + 100%

L]

Figure 6.9
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List of all commands that can be used by the command line (figure 7.7) of the

program:
Command Description
OPEN Opens projects (Cube-link files with extension .cubelnk)
SAVE Saves the project ( with extension .cubelnk for a normal file,

with extension .cubetpl 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 GeogGis files
DXFOUT Creates dxf/dwg files
KMLOUT Creates a KML file for Google Earth
SENDCAD Sends selected entities to AutoCAD ®
PRINT Prints the drawing
COPYNOTES Copies CAD entities to notes
PASTENOTES Pastes the CAD entities from notes
SETTINGS General program settings
QUIT Closes the program
2DVIEW Enables 2D view
3DVIEW Enables 3D view
TABLETMODE Enables or disables Tablet mode
ZOOMLI Zoom limits
ZOOMIN Zoom in
ZO0OMOUT Zoom out
ZOOMWI 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 on2 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
DELETE Deletes CAD entities
MOVE Moves CAD entities
COPY Copies CAD entities
ROTATE Rotates CAD entities
OFFSET Offset of the CAD entity
JOIN Connects to 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 Modify 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
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.
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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

v Object Snap

CAD Drawing
CAD Maiify
v Measures
v Views
v Layer
—_— X iy Main L

e o— oS v Project manager
B oo — T
Meters | X = 79005Tr2e= == Tlev.0 000 Otho | Poler |WEEETM|Thickness [l Parameters grid [S-Tools bar-]

Figure 7.1

In commands that involve selecting CAD entities or topographic points, with
the right-click you can enter a menu that allows you to access a quick entity
selection. Selection takes place through the choice of the respective properties
and is divided into topographic and CAD entities. From this window, you can
also quickly access the entity properties window (figure 7.2).
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Confirm selection

Invert selection

Undeo selection

Select all

Quick selection

Properties

Figure 7.2

The project manager panel (figure 7.3, middle-left part of the main screen), is
a tree structure that contains all the topographic and raster entities present in
the project. You can select topographic entities and use them as an alternative
to graphic selection.

[RIQ 22

Topographic points

Figure 7.3
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The project manager panel can be switched on or off by pressing the
Show/Hide button at the bottom left (figure 7.4).

v Object Snap
CAD Drawing
CAD Maiify
Measures

v Views

v Layer

v Zoom
Main

+  Project manager |

Topographic points

= 749963.322 | Y = 4812657048 . 2= 0.000 | Elev.0.000 | Ortho | Poler | [NSTREFN| Thickness [ Parameters grid [5= Tools bar -

Figure 7.4

At the bottom of the screen, you can see the coordinates of the elements in
the project, enable or disable the osnap mode, the ortho view and the polar
view. Also thicknesses and grids can be activated or deactivated. By clicking
the Tools bar button (figure 7.5), you can customize the layout and display of
available shortcuts (figure 7.6, available shortcuts, to reposition them click on
the 4 lateral points to drag and drop the commands).
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Figure 7.5
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Figure 7.6

Whenever you try to insert a new file with an existing project already open, a
window will open (figure 7.7) and you can choose what to do, whether to add
the file to the present or to proceed differently.
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Figure 7.7
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At any time, you can read the characteristics of the elements the project by
hovering over the elements with the mouse, the application will display a
window like the ones in figure 7.8 that will describe the element type and its
characteristics.
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