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skydel

Antenna Pattern
Convertor

User Manual

About this manual
The Skydel Antenna Convertor User Manual explains how to use the antenna models with different
hardware setups and operating systems. To download the tool, go to the following link:
skydel-tools/Skydel Antenna Convertor at main - learn-orolia/skydel-tools (github.com).
To request technical assistance, ask questions, or provide feedback on how to improve the

Skydel Antenna Convertor or this user manual, please contact Orolia at skydel-support@orolia.com.

To stay up to date on the latest Skydel news and information, please visit our website:

www.orolia.com| |



https://github.com/learn-orolia/skydel-tools/tree/main/Skydel%20Antenna%20Convertor
mailto:skydel-support@orolia.com
https://www.orolia.com/
https://www.orolia.com/
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1. Skydel Antenna Convertor
1.1. What is the Skydel Antenna Convertor

The Skydel Antenna Convertor is a user tool for viewing and converting Skydel
antenna models to the antenna models of the GSG StudioView tool (and the way around).
The main idea integrated into the program is to provide the user with the possibility of
quickly converting antenna files which can be used under StudioView (ANT) and under
Skydel (CSV).
The ANT antenna model file is a simple file that describes the main characteristics of

antennas-radiation diagrams, gain, frequency range, name, manufacturer and other data.

1.1.1. GSG StudioView Antenna model (ANT)

The format used to describe gain patterns in the StudioView antenna model is the
FEKO pattern file format version 6.1, Far Field format, File Format 2.0. Gain patterns for
various frequencies are to be included in the same file as separate Solution Blocks. The GSG
units expect the result type to be either Gain or Directivity, and enforces a maximum value
of 50 for the No. of Theta/Phi Samples, with 36 as the recommended choice yielding a
5/10 degtee resolution on elevation/azimuth. The first line of the antenna file is expected to

define the File Type. The GSG defines phib0 degrees, i.e. the x-axis of phi, to point towards
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the north direction.

) GSG StudioView [v.54.42] - [Antenna pattem editor - C\Cardioid.ant]
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1.1.2. Skydel Antenna model (CSV)

The Skydel antenna model is a CSV file is matrix of values (either gain or phase

offset). The values are dB for gain and radians or degrees for phase offset. The rows

represents the elevation range of [-90°, 90°] from top to bottom and columns represents

azimuth range of [0°, 360°[ from left to right. The first row always represents an elevation

of -90°. The last row always represents an elevation of 90°. Every row positioned in-

between will partition the elevation pattern. The first column always represents an azimuth

of 0°. Every additional column will partition the 360° azimuth range into smaller range of

equal size.
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Elevation
-90° to 90°

Azimut 0°to360°

Value

Interpolation

SKYDEL creates a linear
interpolation in-between
specified values in the CSV file.

Elevation

75

-150

Elevation: 10.9
Azimuth: -46.5
Value: -4.82

(8p) utes

-100 -50 0 50 100 150

Azimuth

Import CSV... | |Export CSV...|| Cancel oK
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1.2. Launching the Skydel Antenna Convertor

1. Python installation:
Make sure you have a python from version 3.8 or download the latest python version from
https:/ /www.python.org/downloads/.

2. Open a terminal and check your python version:
$ python —version

3. Save the antenna pattern folder in a folder and open this folder in the terminal.

4. Packages installation:
$ pip install -r requirements.txt

5. Run Antenna Convertor script:

$ python main.py
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2. Main window

Menu bar Tltle bar

L X
O skyiel

View Welp Exit

—

© Studio-View to Skydel |
El sample
Az sample
Frequency  5L1 1.57542e+09
Elstep(°C) 45
Azstep(°C) 75
Elrange (°C) 0 - 160

ST Main Window view
Main window

tab content
| Skydelto Studioview |

El sample

A2 sample
Frequency
Elstep(°C) 45
Az step (°C)

Elrange (*C) 0 - 180

Az range (°C) 0 - 260

— A€> Q=X B C RE€EIFQAEXB

GPS L1 1575426409 - GPSL1

Save csv Save ant
\ J

View settings

The Skydel main window contains 5 important areas:

Title Bar

The title bar displays information about the Skydel to GSG StudioView antenna pattern
conversion.

Menu Bar

The menu lets you select your view, or access to the user manual or exit the UL

Main Window view

The Main window allows you to view the antenna patterns in the UL

Main Window Tab Content

The Tab content display the data information of the loaded antenna file.
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3. Menubar
3.1.View
It is possible to view the antenna pattern directly in the UI or on an html page. The "UI

view" is always selected by default. To view the pattern in an html page, you must also select

"HTML View".

O skydel
Help Exit
v Ul view
V| HTML view

3.1.1. Ui View

The UI view is used to visualize an antenna pattern in the view of the tool.

| Load ant | |C:fUserstean—GraceOuIaifDesklopfAnlennafANTfCardioid.ant

-10

—15

—30

A€r» Q=X B
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3.1.2. HTML View

The HTML view allows you to view an antenna pattern in an html page.

3D Radiation Antenna Pattern

Gain

-10

-15

-20

-25

-30

3.2.Help
The Help menu allows access to information about the tool and also to access the user

manual.

O skydel
View Exit

About

User manuel
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3.2.1. About
When you click on "About", this window appears with the following information:
e Antenna Convertor version
e Release data

e Copyright information

O About x>

3D Antenna pattern

30 ANTEMNMNA PATTERN CONVERTOR
21.4.1
Release Date 2021-04-06

Copyright

2021 Orolia Canada Inc. Al Rights Reserved.
All Rights Reserved.
skydel-support@orolia.com

The information, software and documentation are protected by copyright laws
as well as international copyright treaties as well as other laws and conven-
tions related to intellectual property. The User shall observe such laws and in
particular shall not modify, conceal or remove any alphanumeric code, marks
or copyright notices neither from the information nor from the software or
documentation, or any copies thereof.

3.2.2. User manual

This option allows access to the online user manual.

3.3.Exit

This tab is used to quit the application.
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O skydel

View Help -

Quit

4. Main window view

The main window view allows you to view the antenna patterns. It has two main parts:
e GSG StudioView to Skydel

e Skydel to GSG StudioView

4.1. GSG StudioView to Skydel
This part allows you to convert an ANT file into a CSV file and to display the antenna

pattern.

13
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| Load ant || |

10

0.8

0.6

0.4

0.2

0.0

AE>I Q=LA

[ -

Save csv
4.1.1. Load ant
This button is used to load and open an ANT file in a format readable by the tool (see

appendix).
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5| Open DATA Files *
«— v 1 > CePC *» Bureau » Antenna_pattern_doc v [&] 2 Rechercher dans : Antenna_p...

Organiser = Nouveau dossier = - O @

3 Accés rapide

@ OneDrive GPS703GG

_ G.ant
v ®mCePC

> [ Bureau

\‘j Documents

=| Images

J’ Musigue

_J Objets 3D

¥ Téléchargements
B videos
S22 05(C)

Y Réseau

MNom du fichier: |GPS703GGG.ant V| (*.ant) ~

Ouvrir Annuler

4.1.2. Visualize pattern

After loading the ANT file, it is possible to view the antenna pattern in this window.

4.1.2.1. Single-frequency antenna file

When the ANT file contains only one frequency, the antenna pattern is automatically

displayed and the frequency selection combo box remains empty.
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Load ant = C:/Users/one_col_skydel.ant |

-10

-30

=50

AeEI Q=¥ B

Select frequency combo box

4.1.2.2. Multi-frequency antenna file
When the ANT file contains several frequencies, a pop-up window is displayed to inform the

user of the detection of several frequencies.
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Load ant YGPST703GGG ant
1.0
0.8
B | Multiple frequency detected *

Please, select a frequency in the select frequency box to view.

| oK
0.2
0.0
AEI Q=M B
GPS L1: 1.57542e+09 =

In this case, the user must select a frequency in the frequency combo box to be able to view

the antenna pattern.
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| Load ant | /GPS703GGG. ant

1.0

0.8

0.6

0.4

0.2

0.0

aAeE> Q=¥ B »

GPS L1: 1.57542e+09

GPS5 L5: 1.17645e+09
GLO L1: 1.602e+09
GLO L2: 1.246e+09

After having selected a frequency, you now have the possibility of visualizing the pattern of

the antenna.
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Load ant JGPS703GGG ant

-10

A€ Q=¥ B »
N -

Save csv

4.1.3. Save csv
After loading the file, it is now possible to save it in a CSV format by clicking on the save csv

button.

4.2.Skydel to GSG StudioView

This part allows you to convert a CSV file into an ANT files and to display the antenna pattern.
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| Load csv | |

0.6

0.4

0.2

0.0

A€ Q=¥ B

|GPS L1 -

Save ant

4.2.1. Load and visualize
To load and view the antenna pattern, you can click on the load button.
4.2.2. Save
To save the CSV file loaded as an ANT file, select one of the frequencies in the combo box

and you also have the possibility to select a folder and a name for your ANT file.
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Load csv | | /Patch csv

5

-10

AeEd» Q=¥ A »

GPS L2
GPS LS

GLONASS L1

GLONASS L2
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5. Main window tab content

5.1. GSG StudioView to Skydel

El sample 41
Az sample 49
Frequency PS L2: 1.2276e+09
El step (°C) 4.5

Az step (°C) (7.5

El range (°C) [0 - 180

Az range (°C) [0 - 360

22

j Cardioid.ant - Bloc-notes

Fichier Edition Format Affichage Aide
##File Type: Far field
#Frequency: 1.57542e+09

#No.
#No.

#Fa

r

#No.

#

of Theta Samples: 41
of Phi Samples: 49
Field Type: Gain

of Header Lines: 1
"Theta"

"Phi™ "Re(Etheta)"
000000 0GOQ

"Im(Etheta)"  "Re(Ephi)" "Im(Ephi)"  "Gain(Theta)"

4.5 000000 0 0.328037
90000600 0.63121

13.
18
22,
27
31.
36
40.
45
49.
54
58.
63
67.
72
76.
81
85.
90
94.
99

@wueun

QUEVEUNOUVOEUNE O oUN
PP ORI

(SRR ]

PO @@

[SR-IE

OO0 OO

PO @@

PP ORI

OO0 OO0 ORI
PP OO OO DIDIE PO DD
OO0 OO0 ORI
MNEWONOMNONONOMONGEROERS

@.911199
16945
1.40723
62562
1.82557
00792
2.17339
32261
2.45613
57443
2.67791
76693
2.84178
9e27
2.94988
98348
3.0036
a1e3
3.0036
98348

193.5 0 0 © @ 9@ @ © 2.94988
108 9 @ @ @ @ @ @ 2.9027

Ln 1, Col 1

"Gain(Phi)"

100%

Unix (LF)

"Gain(Total)"

UTF-8
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El Sample: The number of elevation samples contained in the ANT file.
Az Sample: The number of azimuth samples contained in the ANT file.
Frequency: The frequency contained in the ANT file.

El Step: The step of contained in the ANT file.

Az Step: The azimuth step contained in the ANT file.

El Range: The range of elevation samples contained in the ANT file.
Az range: The range of azimuth samples contained in the ANT file.

5.2. Skydel to StudioView

Skydel to Studio view

El sample 41
Az sample 49
Frequency Default
El step (°C) |4.5
Az step (°C) |75
El range (°C) |0 - 180

Az range (°C) |0 - 360

El Sample: The number of elevation samples contained in the ANT file.
Az Sample: The number of azimuth samples contained in the ANT file.
Frequency: The frequency contained in the ANT file.

El Step: The step of contained in the ANT file.

Az Step: The azimuth step contained in the ANT file.

El Range: The range of elevation samples contained in the ANT file.

Az range: The range of azimuth samples contained in the ANT file.
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........ 2020 3 00:00:00 Leap Sec 8 Wee 2099 Sec 172800
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6. Use case: Load an antenna file converted in csv in Skydel

Open your Skydel configuration and go to the menu Settings —>GPS ->Antenna.

To import a new model from a CSV file, click on the "More" button.

You will then see this window appear.
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2

Elevation
(ap) ues

_25 =

-0 ¢ -20
_?’5 [
1 1 1 1 1 1 1 _30
-150 -100 -50 0 50 100 150
Azimuth
OK Import CSV... | | Export C5V... Cancel

Click on the Import CSV button to import your antenna pattern and select your antenna pattern:

@ Cardioid.csv
7 GPS703GGG.csv
@ Helix.csv

@ Patch.csv

The 3D antenna model is illustrated in two dimensions using a graph displaying the gain
values with a color gradient, and their position in 3D space using the polar coordinate system. The

graph axis represent the azimuth (x axis, from -180° to 180°) and the elevation (y axis: -90° to 90°).
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o)
S B
"‘-u‘ 3 |
> —
= &
_50 L
-75 =
1 1 1 1 1 1 1
-150 -100 -50 0 50 100 150
Azimuth
OK Import CSV... | Export CSV... Cancel
Click ok to finish.
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