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From the Developers

We made every effort to create a user-friendly and intuitive application. However, we recommend that you
spend some time reading this User Manual to get the most out of the Antenna Pattern Editor.

Features

Antenna Pattern Editor is a versatile tool that allows you to view, create, edit, and convert antenna pattern
files. The main idea behind the program is to provide users with the ability to quickly create an antenna pattern
file using various methods.

An antenna pattern file is a simple text or XML file that describes the main characteristics of an antenna -
radiation patterns, gain, frequency range, name, manufacturer, and other data. These files are used in various
radio planning tools including our RadioPlanner, Indoor RadioPlanner, MLinkPlanner and EMF Planner (see
https://www.wireless-planning.com/).

Due to the large number of antenna pattern file formats, it often happens that an antenna pattern file in the
exact format you need is not available. In this case, using Antenna Pattern Editor, you can easily convert the
file to the format you need.

Sometimes the antenna information is just a picture of the antenna pattern. In such cases, using Antenna
Pattern Editor, you can prepare the necessary file in just a few minutes. Thanks to its simple graphical interface
and cubic spline interpolation algorithm, you can get the desired file by pointing out only a few characteristic
points on the downloaded image. You can use images in any raster format - png, jpg, bmp, tiff.

With Antenna Pattern Editor, you can view, compare, edit, transform and normalize antenna patterns as well
as perform a number of other functions described below.

Features:

- View 2D/3D antenna patterns in linear and logarithmic scales

- View text information from antenna pattern file

- Create/edit the antenna pattern in the table form with advanced copy and paste capabilities

- Create an antenna pattern from the picture (digitizing)

- Perform various transformations of antenna pattern (rotation, mirroring, normalize, etc.)

- Create of antenna patterns on various ITU-R reference models

- Antenna pattern report in Microsoft Word

- Export antenna patterns to various formats

- Calculation of the width of the main lobe in the horizontal and vertical plane, as well as the electrical
antenna tilt

- Create an envelope antenna pattern file from a set of antenna patterns

Antenna Pattern Editor supports most antenna pattern file formats. Both simple formats with two patterns in
azimuth and elevation planes (e.g., MSI Planet, Radio Mobile V3, Ekahau *.json antenna pattern) and more
complex formats with antenna patterns in different polarizations and “slice” formats (NSMA, TIA/EIA-804-B,
EDX) are supported. Full 3D formats ETS-Lindgren and Satimo are also supported.

Supported antenna pattern file formats:

- MSI Planet (*.msi, *.pla, *.pln, *.ptn, *.txt, *.ant)

- Radio Mobile V3 (*.ant)

- NSMA WG16.99.050 (*.adf *.dat *.nsma *.nsm *.txt)
- TIA/EIA-804-B (*.adf)

- EDX (*.pat)
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- Ekahau (*.json)

- Atoll (*.txt)

- Asset (*.xml)

- Mentum Planet (*.pafx)

- AntPat (*.ana)

- CelPlan (*.txt)

- RadioSoft ComStudy (*.pt2)

- V-Soft (*.pat, *.vep)

- 3D formats: ETS-Lindgren, Satimo (*.csv)

Samples of all these files can be found in the folder with the installation file.

Installation and Activation

Antenna Pattern Editor is compatible with x64 and ARM processors on Windows 10/11. The minimum
computer configuration required is a Core i3 CPU, 4 GB RAM, 200 GB HDD, a video card, and a monitor with
support for 1366x768 resolution.

To install the program, run the Setup_AntennaPatternEditor.exe file. Select your language and click Install to
launch the installation process. Click Next. To continue the installation process, read and accept the License
Agreement by activating the checkbox “l accept the terms in the License Agreement” and clicking Next.

After installing Antenna Pattern Editor, you will see a new entry in the Start menu and a shortcut on the
desktop.

During the 30-day trial period, you can try most of the program's features, except for export. To use all the
features in the software, you need to purchase a license and activate the software.

To purchase Antenna Pattern Editor, click on Help - Purchase. This will open the purchase page in your browser.
After making a purchase, you will immediately receive an activation ID code via email. Then click Help - Enter
your Activation ID code, enter your code and click ACTIVATE.

Software Update

We periodically release free updates that improve the functionality and stability of the software.

Antenna Pattern Editor supports both manual and automatic update checks. The program will check for
available updates each time it starts. To check for updates manually, click Help - Check for Updates. If an update
is available, a window will open displaying the current and available versions. Download the update from the
provided link and install it manually (make sure to close Antenna Pattern Editor before installing the update).
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How to Work with the Antenna Pattern Editor

Files
View antenna files in all compatible formats
Select Files for Editing

Export
Create an antenna datasheet in Microsoft Word B

Export antenna pattern to various formats
Select files for direct export to other formats
Compare two antenna patterns

View antenna pattern in 3D

l T

Editor

Create new/Table edit/Transform antenna pattern

Create antenna pattern with Paste from Clipboard Wizard
Create an antenna pattern from an image (digitize)

Create of antenna patterns based on ITU-R reference models

Create antenna pattern envelope for selected antenna patterns

The general principle of Antenna Pattern Editor’s operation can be understood from the block diagram above.
The program has several blocks, each with its own function:

Files: Here you can view antenna files, prepare antenna specification in Microsoft Word, select an antenna
pattern for direct export to other formats or for further editing. Here you can also compare the patterns of
two antennas and view the antenna model in 3D.

Editor: Here you create/edit a new antenna pattern in tabular form and perform transformations,
normalization and other processing of the antenna pattern. The Editor also allows you to digitize the antenna
pattern represented as an image.

Here you can also create an antenna pattern based on ITU-R reference models and obtain an antenna
pattern envelope from a set of individual antenna patterns. This is often required to determine the worst-
case radiation situation in terms of EMF exposure.

Export: Here you can export the antenna pattern to various formats. The antenna pattern for export can be
obtained directly from the Files viewer or from the Editor.
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User Interface

The user interface of Antenna Pattern Editor uses a Tree View interface (multi-level tree) as its main user menu.
The controls for this interface are located on the left side of the main panel. When you select a menu item, the
corresponding panel opens on the right.

View and Select Antenna Pattern File

The Antenna Pattern Editor allows you to view antenna patterns and other information from antenna pattern
files. You can open afile or folder in the standard way, or simply drag the desired file or folder into the Antenna
Pattern Editor window. Navigation is performed using the built-in directory tree. File names with extensions
commonly used for antenna patterns are displayed in normal font, other file names are displayed in italics.

Toolbar:
] Open antenna pattern file
5 Copy selected antenna patterns to Editor
g View antenna datasheet report in Microsoft Word
E Export selected patterns

For simple antenna file formats consisting of only two antenna patterns in the H and V planes (MSI,
Radiomobile, etc.), the antenna pattern image will immediately appear on the display. For more complex file
formats containing multiple antenna patterns, you will be able to select the desired pattern to view.

All text information about the antenna pattern parameters contained in the file will appear next to the antenna
pattern image.

&b Antenna Pattern Editor 3.0 — O x
I# Files [ I ﬂ |—_/|' |D:\ﬂu‘rtenna Pattem Samples01_MSI PLANET {msi_pm_pln)\Kathrein 80010672%80010672_0730_x_co_m45_02Z msi |
[# Editor S — - M5 Planet {*.%)
C: Local disk ~ ; :
Horizontal Plane Vertical Plane
Export =l % [: Local disk NAME 80010672 bw:T1.6%max:2® i O ﬁ bw:7.3%max:® O =
] # 2 SRECYCLEBIN E:ggl 790 “ - . )
.. @ Radii ] @ 00 Data --.'_- - = T -« 0 - '-.'-'
- GAIN 1438 \ / 3D
= EDX + |30 5G RF Planning a.. Gainlh dBi
= NSM = [ Antenna Pattern... TILT ELECTRIC, View
> Bkak =3 01_MSI PLAN.. POLAY O Relative
1 |
> PAR % [ A144521R0.. c—‘:;'l'é @ dB
© Aol 20 Compr.od C- FRON T Manual
5 Asse =l [ Kathrein 80.. COMN DATE 20.0
o B B0010672_.
&) Settngs B B0010672_ =
@ Help B0010672_.
3 80010672_.
31 20010672_.
3 80010672_.
31 20010672_.
3 80010672_.
31 20010672_. @ @
3 80010672_.
< > O BNNINET? )

View Antenna Pattern Files
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You can use the tools located to the right of the antenna pattern to change the display of the antenna pattern
- in relative units (E/Emax) or dB. The scale is set automatically, but for dB, you can also set the scale manually
by clicking on Manual and moving the slider. If the antenna pattern is not normalized, a corresponding mark

will appear above it.

Using the controls OED' above the antenna pattern, you can select its representation (in polar or Cartesian
coordinate system) as well as the antenna pattern orientation (up or right). This allows you to customize the
display of the antenna pattern to your preferences.

&# Antenna Pattern Editor 3.0

* I ﬂ: |—_/|| |D:\Antenna Pattem Samples01_MSI| PLANET {msi_pm_pln)\Kathrein 80010672480010672_0750_x_co_m45_02t msi

I* Files
(A Edtor [ - Local disk HS! Planet €
BOOt | 5 o D Local disk NAME 80010672
= L + ) SRECYCLEBIN E:ggl 790
° Radi | @3 00_Data GAIN 14.38
= EDX # [C3) 5G RF Planning a.. Gainlh dBi
= NSM = [C3) Antenna Pattern_. TILT ELECTRIC!
© Bhkab =1 ) 01_MS| PLAN.. POLAF
o PAR %[5 A144521R0.. S_:::E
# [ Comprod C.. Fﬁ(')N'
=23 Kathrein 80, COMN DATE 20.0
3 20010672_.
£} Settings @ 20010672_.
o
@ 20010672_.
3 20010672_.
@ 20010672_.
3 20010672_.
@ 20010672_.
3 20010672_.
@ 20010672_.
< > ™ annineT? v

Horizontal Plane
bw:T1.6%;max:2° E]

Vertical Plane
bw:7.3%;max:2°

View

() Relative
@ dB
Manual

Antenna Pattern in Cartesian Coordinate System

&# Antenna Pattern Editor 3.0

[+ I ﬂ: |—_/|| |D:\Antenna Pattem Samples’11_PAFX\AGQU4518R11v08 pafx

I* Files
[# Editor o
Export # () 04_Stand .
. ® MSI + |3 05_EDX (.
+ [ 06_AntPat .
(3 07_CelPla.
+ ) 09_V-Soft .
+(33 10_30 ET..
=2 11_PAFX
3 A194518R.

= Radi
= EDX
= NSM
= Ekah
= PAF

PAFX Mentum Planet (" pafx)

Antenna: AQU4E18R11v08

=l Port: Port1 £30-360M...
+ Band: 630 - 960 M..
Port: Port2 630-260M..
+ Band: 690 - 960 M..
Port: Port3 1695-2690...
+ Band: 1695 - 2650..
Port: Portd 1695-2650...
+ Band: 1695 - 2690..
=l Port: Port5 1695-2690..
¥ Band: 16595 - 2690...
Port: Port6 1695-2690...
+ Band: 1695 - 2650..
= Port: Port7 1695-2690..
+ Band: 1695 - 2690..
Port: Port® 1695-2650..
= Band: 16595 - 2690...

Pattern: AQU4518..

Pattern: AQU4518..

Pattern: AGQU4518.

Pattern: AQU4513..

Vertical Plane
bw:6. 8% max:2°

Horizontal Plane

Name AQU4518F bw:T1.6%, max:345° O

Comm

Minim. 1695
Maxim 1695
Meas. 1695
Polariz Minus45
Polariz Co
Blectri 2
Blectri 0
Electi 0
Boresi 14.8
Boresi dBd
Horizo 71.64
Vertic: 6.83
Horizo 0
Vertic: 2
FrontT 29.64

View
() Relative

® dB
Manual

=L

Viewing an antenna file in PAFX format
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Antenna Pattern Editor 3.0 —
= a x
4 || " enna Pattem Samples\05_EDX (pat) - - |_edx_pattem pat
& Fies | & 4 | |D:\Antenna P Samples\05_EDX (pat}\WNEL-TFU-12SC-C170_edx
[# Editor R EDX Signat (" pat) . o » .
+ @ 04 Stand... " orizontal Plane ‘ertical Plane
Expi;tﬁ = 2 05.EDX [ e hamthy | PEATmAAE O f| o— O=| -
- # ) EMS C.. 52
o NSM * g :‘:E'la 7 -
+ INCIaIr...
i 142 Relati
E:: (3 738144%2. e / O Relaiive
S & 902MHz_. ~ I @® dB
b B [ D4 UHF pat 232 Manual
D GEE 3 dBRT2H12.. 277
e VS @ KVEA TF.. 322 -
{5} Setings [ Omnit.PAT
(P) Help @ TUA-D4D.
WNEU-TF .
+ [ 06_AntPat..
# |3 07_CelPla...
1 [ 09_W-Soft...
+ () 103D ET.. @ @
+ D 11_PAFX
= 5 ¥ 3 12_Ekahau v

Viewing an antenna file in EDX format with slices

The width of the main lobe is displayed at a level of 3 dB (E/Emax=0.7) on both the horizontal and vertical
antenna patterns. The main lobe azimuth and vertical tilt are also displayed. These values are calculated from
the information in the antenna pattern file.

To use the selected antenna pattern for further editing, click the "Copy selected patterns to editor" button,
after which the editor will open with its copy. If you select several antenna patterns, all of them will be copied
to the Editor.

To directly (without editing) convert the selected antenna pattern or several antenna patterns to another
format, click the "Export selected patterns"” button and select the format you need. After that, a copy of the
antenna patterns will be transferred to the corresponding export menu. Please note that copying several
antenna patterns is only possible when exporting to formats that allow saving several patterns in one file (Atoll,

Asset, PAFX).

Comparison of two antenna patterns

Antenna Pattern Editor allows you to compare the patterns of two antennas. To do this, you can select the first
pattern and click on the “Add antenna pattern to comparison” button. The name of the antenna will be
displayed below the diagram in green, and the antenna pattern will be frozen in the diagram with a green
outline. Now you can select the second antenna and visually compare the two antenna patterns. This feature
allows you to easily compare and evaluate the differences between two antenna patterns.
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&# Antenna Pattern Editor 3.0 — [ x
» Files IE‘ |D:\DD_Data\.|‘\ntenna pattem types’10-Commscope \RRY4-654-R6N43_Port 1_R1_120T_0502 msi |
: MS| Planet (",
Exd:::t : E tocal d?SK ~ RRV { aorizontal Plane Vertical Plane
: Local disk bw:48.5° ;max:1* O G bw:11%;max:12° O CD
=9 UH £ SRECYCLEBIN R ] _ o &)
@ Radi | =3 00_Date e 1L : 3D
+ EDX = LD Antenna pattern typ..
o NSM ) 01_MS| PLANET.. e
@ Ekah | 02_Radiomaobile... ) Relative
- © PAR 12 03_NSMA @® dB
e ol [# |2 04_Standard TIA. Manual
- ® Asse [ 05_EDX (pat)
.. ® Y-S (D 06_v-Soft
& Settings 2 07_Atoll -
() Help D) 08-Satimo
Dy 0sETS
S]] 10-Commscope

[ CVEEBSX-M_..
[ CVEEBSX-M_..

[# |2 CVESBSK-M__. NAME
[ RRV4-65A-REN4.. Mame of | RRV4-65A-R6N43 Port1 R1 02DT 0302

RRV4-65A-RENA ..
< > e 44 A

Comparison of two antenna patterns

Add antenna pattern to compare

il
iz

Remove antenna pattern from comparison

Antenna Datasheet

The Antenna Pattern Editor provides an antenna datasheet report that opens directly in Microsoft Word. Select
one or more antenna patterns and click "View antenna datasheet report in Microsoft Word". You must have
Microsoft Word installed on your computer to obtain this report.
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3D Visualization of 2D Antenna Patterns

Antenna Pattern Editor can perform 3D visualization of regular 2D antenna patterns presented in horizontal
and vertical planes, as well as slice-type antenna patterns. The conversion of 2D antenna pattern into 3D is
performed using the CrossWeighted conversion algorithm.

To view the antenna pattern in 3D, you can click on the 3D button, which is located in the upper right corner.
The 3D model of the selected antenna will open in a separate window. The 3D visualization controls are at the
top. Rotation of a 3D visualization is most conveniently performed using the ViewCube in the upper right
corner. The ViewCube is a cube-shaped widget placed in an upright corner of the window. When used as an
orientation controller, the ViewCube can be dragged, or the faces, edges, or corners can be clicked on, to easily
orient the scene to the corresponding view. When acting as an orientation indicator, the ViewCube turns to
reflect the current view direction as the user re-orients the scene using other tools.
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&) Antenna Pattern Editor 3.0 — O <
’ Files IE‘ |D:\DD_Data\.n‘\ntennas\Compmd Communications LTD\Anpat_Mozaik_Hydra.ana'471-70HD-220.ana |
[# Editor = AntPat Mozaik Hydra (".ana)
3 425. Horizontal Plane Vertical Plane
E‘port Brand Cnrq]md bw:57.6% ;max:0° O G bw:28.5° ;max:0° OCD
T [ 426 Model 471-70HD-2
Radi B 430 Descripi 10.11 dBd. e By T o T 200
3 430, Type  Directional A5 3D
£ o Maximu 10.11 dBd ; 0
D 43 Low Fre 215.0 View
High Fre 225.0 () Relative
B 440 Test Fre 220.0 ® a8
B 242, Magnitu LINEAR
o0 4sn Manual
3D Visualization O
|

3D visualization of 2D antenna pattern

Working with Original 3D Antenna Patterns

View original antenna patterns in 3D format

Antenna Pattern Editor allows you to view real 3D antenna patterns obtained on special stands - echo
chambers (ETS-Lindgren, Satimo and similar) for their further visualization, conversion to 2D format, editing
and saving in any 2D format.

A real antenna pattern measurement file in raw 3D format usually contains antenna pattern measurements in
spherical coordinates for Theta and Phi angles for different frequency ranges. From this file, a 3D file
compatible with Antenna Editor can be easily created using any spreadsheet editor.
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&# Antenna Pattern Editor 3.0 — O b
I* Files M I ﬂ |—_/|| |D:\Antenna Pattem Samples'10_30 ETS-Lindgren (csv)\ThetaPhil1.csv
[# Editor =/ Antenna Fattern =, 30 Formats
Export + () 01_MS| PLANE.. [‘E] S
= L = (2 02_Radiomobil.. Horizontal Plane Vertical Plane
= Radi ¥ ) 03_HSMA (adf. gw| 00 | 5 [ 1w | 15| 00 | 25
o EDX % ) 04_Standard TL. 0 | 076 -075 071 -066 -061 -054 &)
= NSM + [ 05_EDX (pat) 5 | -086 -094 -03 -085 -08 -075 3D
e Bt % (2 06_AntPat (ana) 10° |11 11 -107 -1 -1 097
= PAR # (22 07_CelPlan (tf) 15° | -156 -154 -151 -149 147 -146 Vigw
> Al |3 09_V-Soft (pat__. 200 -215 -214 -212 -212 -213 <215 -2 () Relative
- =3 10_30 ETS-Lin. 25| -29 -28% -288% -295 -2%4 -302 -2 @® dB
3 2106E_500MH.. 307 | -282 -381 -382 -386 -352 401 A4
o @ \-Sar - Manual
3 3115_700MHz_. 357 | 497 -457 -4%9 -503 -512 -B26 B
G Semings [ 2147 1.5GHz_. | || 40° | 639 638 638 -64 646 658 5 B &
@ RE3 @ 3160-05_3950.. 45° | -812 -8.08 -803 -B02 -0 -B16 -B.
[ Antenna Raw D -10.08 -557 -587 -578 577 -5
[ Antenna Raw D -12.08 -11.84 116 -11.39 -11.27 -1

-1413 -13.83 1343 1305 1277 12
-15.21 -14.86 -14.42 1405 -13.77 12
-15.86 -15.65 -15.38 1507 -14.82 14
-15.99 -15.95 -15.83 -1571 -1562 -15.
-16.18 -16.25 -16.34 1638 -1641 16
-16.57 -16.74 -16.91 -17.06 -17.21 -17.
-1656 -17.11 -17.35 17558 -17.87 18
1771 1798 -18.13 1844 -18.85 15
-18.65 -18.69 -18.84 1909 -194 15

B ADA-2458-48A
B APA-L2468-08 .
@ PhiTheta01.csv
[® PhiThets02.csv
B R&w csv

[® ThetaPhi01.csv
3 ThetaPhi02.csv
[® ThetaPhiD3.csv
[3 ThetaPhi0d.csv

3] ThetaPhi05.cav 105°)-20.23 -20.03 -19.89 -18% -20.01 -20.16 -20.
[3) ThetaPhi06.csv 110°-2213 -21.81 -21.45 -11.27 -11.05 -20% -20.
[3) ThetaPhi0T.cav 1157 -2425 -23.85 -2358 -2327 -2288 -2234 -21.
[3) ThetaPhi08.csv 120° | -2456 -2465 -252 -255 -2633 -2615 -25 9
- .\ 17E® Y A4 710 4 .Y I TC T M1 TR el
‘| > el K >

Original 3D antenna pattern

[E] Paste 3D data from clipboard

ol Antenna maximum radiation vector (Z or X)

In order for a 3D antenna file to be read by the Antenna Pattern Editor, it must be in the following text format
(*.csv, *.txt) spreadsheet:

1. The spreadsheet must contain Theta angle values in the range of 0 to 180 degrees and Phi angle values in
the range of 0 to 359 degrees in increments of 1 degree or more. Phi and Theta angles can be arranged in
either rows or columns.

2. The remaining cells of the spreadsheet, except for the first, must contain the values of the antenna pattern
in dBi in normalized or absolute values.

3. The first cell of the table can contain 3D is a sign of a 3D file.

4. The cell separator can be a comma, semicolon or TAB.
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File Ed

g &5

it Search View Encoding Language Settings

ERENEY =]

[=] 3106B-500MHz.csv E3 \

| g | @ & | BE| =

Q‘[’ D:\Data\ARP Types\09-ET543106B-500MHz.csv - Motepad++

Tools

Macro

Run  Plugins

Window

O

¥

X
X

EREGRz ”

4k

1 3D:G:5;10:15;20:25;30;35;40:45;50;55:60;65;?0;?5:80;35:50;55;100;lDE;llD;lﬂEA
2 0y-0.76;-0.75;-0.71;-0.66;-0.61;-0.54;-0.458;-0.41;-0.34;-0.259;-0.24;-0.159;-0
S5;-0.%6;-0.9%4;-0.9%0;-0.85;,-0.80;-0.75;-0.69;-0.64;-0.59;-0.54;-0.50;-0.46;-0
4 10;-1.11;-1.10;-1.07;-1.04;-1.00;-0.597;-0.94;-0.,590;-0.88;-0.86;-0.85:-0.83;-
5 15;-1.56;-1.54;-1.51;-1.459;-1.47;-1.46;-1.46;-1.48;-1.50;-1.53;-1.5&6;-1.59;-
& 20:;-2.15;-2.14;-2.12;-2.12;-2.13;-2.15;-2.19;-2.25;-2.33;-2.43;-2.53;-2.64; -
7 25;-2.90;-2.89;-2.88;-2.90;,-2.,94;-3.,02;-3.11;-3.24;-3.40;-3.58;-3.77:;-3.96;-
B 30;-3.82;-3.81;-3.82;-3.86;-3.592;-4.01;-4.15;-4.34;-4.56;-4.83;-5.12;-5.42;-
] 35;-4.97;-4.97,-4,5%9;-5.03;-5,12;-5.26;-5.43;-5.67;-5.98;-6.34;-6.T70;-7.09; -
1¢ 40;-6.39;-6.38;-6.38;-6.40;-6.46;-6.59;-6.76;-7.02;-7.34;-7.74;-8.18;-5.649; -
11 4%5,-8.12;-8.08;-8.03;-8.02;-8.06;-8.16;-8.32,;-8.59,;-8.96;,-59.40;-9.86;,-10.37;
12 5o0;-10.11;-10.08;-%.97;-9.87;-9.78;-9.77;-9.84;-10.02;-10.31;-10.71;-11.18;-
1 55;-12.26;-12.08;-11.84;-11.60;-11,39;-11.27;-11.259;-11.45;-11.72;-12,10;-12
14 60r-14.23;-14.13;-13.83;-13.43;-13.05;-12.77;-12.64;-12.64;-12.84;-13.18;-13
15 65;-15.45;-15.21;-14.86;-14.,42;-14,05;-13.77;-13.71;-13.79;-13.597;-14,2%9;-14
16 T70;-15.91;-15.86;-15.65,;-15,38;-15.,07;-14.82;-14.68;-14.6€6,;-14.92;-15,17;-15
17 T75:;-16.01;-15.99;-15.585;-15.83;-15.71;-15.62;-15.65;-15.77;-15.858;-16.16;-16
18 §0;-16.13;-16.18;-16.25;-16.34;-16.35;-16.41;-16.45;-16.55;-16.72;-16.98;-17
19 §5;-16.459;-16.57;-16.74;-16.91;-17.06;-17.21;-17.45;-17.63;-17.84;-18.158;-18
20 90;-16.91;-16.9%6;-17.11;-17.35;-17.59;-17.87;-18.20;-18.58;-19.03;-15.40;-1%
21 95;-17.692;-17.71;-17.580;-15.13;-18.44;-18.85;-19.34;-15.84;-20.37;-20.92;-21
22 100;-18.71;-18.65;-18.69;-18.84;-19.09;-19.40;-19.85;-20.40;-21.01;-21.494;-2
2 105;-20.23;-20.03;-19.89;-19.%90,;-20,01;-20.16;-20.55;-20.81;-20.92;-20.91;-2
24 110;-22.13;-21.91;-21.4%9;-21.27;-21.05;-20.,90;-20.69;-20.45;-20.38;-20.03;-1
25 115;-24.29;-23.85;-23.58;-23.27;-22.88;-22.34;-21.594;-21.15;-20.34;-159.57;:-1

26 120;-24.56;-24.659;-25.20;-25.90;,-26.33;-26.15;-25.03;-23.46;-22.27;-20.89;:-1
< >
length: 18644 lines: 39 Ln:1 Col:76 Pos:76 Windows (CR LF) UTF-3 NS

Sample 3D Antenna Pattern in Text Table Format

Paste 3D data from clipboard

Using the "Paste from Clipboard" tool, you can paste 3D antenna pattern data directly into the Antenna Editor
table by simply copying it from any table in Excel or Word.

Examples of tables:

Phi by rows, Theta by columns:

Phi\Theta 0.0 15.0 30.0 45.0 60.0 75.0 90.0 105.0 120.0 135.0 150.0 165.0 180.0
0.0 -2.1 -1.5 -2.1 -1.0 0.3 -0.4 -2.6 -6.4 -7.6 9.3 -7.9 -12.8 -20.5

15.0 -2.2 -1.3 -1.4 -0.9 -1.8 -1.1 -4.0 -5.6 -5.7 -10.0 -11.6 -12.0 -17.2

30.0 -2.7 -1.4 -1.7 -1.9 -2.4 -3.3 -4.5 -5.5 -6.4 -9.5 -11.0 -11.5 -15.1
45.0 -2.8 -1.5 -2.0 -1.9 -0.8 -4.5 -4.8 -5.3 -6.0 -9.9 -11.1 -11.5 -15.9
60.0 -2.6 -1.8 -2.1 -0.6 2.6 -3.4 -5.5 -3.8 -5.4 -10.9 -13.2 -10.6 -16.4
75.0 -2.2 -2.4 -1.1 0.9 2.8 -0.3 -5.6 -4.0 -8.0 -11.8 -15.3 -8.0 -18.1
90.0 -2.1 -3.0 -0.3 2.6 2.3 0.5 -5.3 -8.3 -10.9 -12.1 -13.0 -8.1 -20.3
105.0 -2.1 -3.3 0.3 3.1 14 0.0 -4.6 -10.1 -7.9 -11.5 -10.8 -10.9 -19.6
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120.0 -1.8 -3.3 0.3 2.1 0.1 -1.0 -3.7 -7.2 -6.4 -14.2 -8.9 -10.7 -17.9
1350 | -1.8 3.0 -1.3 0.7 0.9 3.6 3.3 -5.0 61| -16.6 7.6 96| -187
1500 | -1.6 2.8 5.1 0.9 -1.8 -4.0 3.2 -5.0 56| -15.4 82| -11.4| -205
165.0 -1.6 -2.9 -6.7 -2.9 -1.9 -3.3 -2.8 -4.8 -4.7 -12.7 -10.6 -11.2 -21.5
180.0 -2.1 -3.3 -4.0 -3.3 1.8 -3.0 0.5 -3.9 -4.4 -11.2 -11.1 -10.5 -20.5
195.0 | -2.2 3.7 -1.4 21 4.1 0.8 2.5 2.7 -4.6 9.1 81| -102| -17.2
210.0 -2.7 -4.1 -2.8 -0.4 -0.3 3.6 -0.8 -2.5 -5.3 -6.6 -7.4 -8.8 -15.1
225.0 -2.8 -4.7 -4.8 13 -4.0 1.2 -4.7 -2.2 -5.4 -6.2 -11.2 -8.4 -15.9
2400 | -2.6 5.4 3.1 0.3 3.6 -1.5 -4.6 2.3 6.7 67| -11.9 92| -164
255.0 | -2.2 -6.0 -1.9 -2.5 2.2 2.6 3.4 3.9 9.8 85| -106| -10.0 | -18.1
270.0 -2.1 -5.4 -1.1 -2.1 -1.2 -3.0 -3.5 -6.0 -7.5 -12.1 -8.9 -11.3 -20.3
285.0 | -2.1 -4.9 0.2 -1.4 -1.2 2.7 3.6 6.4 52| -106 7.9 9.0 | -196
300.0 | -1.8 -4.3 0.7 0.9 -1.0 -1.7 2.9 5.8 3.8 7.7 6.2 61| -17.9
315.0 -1.8 -3.8 -1.0 0.9 1.0 0.2 -1.7 -3.1 -3.4 -5.4 -4.6 -5.8 -18.7
330.0 -1.6 -3.8 -1.2 1.3 1.2 0.4 -1.7 -2.2 -4.6 -4.5 -5.2 -6.1 -20.5
3450 | -16 2.6 2.3 0.8 0.6 0.4 -2.0 2.5 5.6 -6.7 6.6 9.4 | -215
360.0 | -2.1 -1.5 2.1 -1.0 0.3 0.4 2.6 6.4 7.6 9.3 79| -128| -205
Theta by rows, Phi by columns:
Theta\Phi 0.0 30.0 60.0 90.0 | 120.0 | 150.0 | 180.0 | 210.0 | 240.0 | 270.0 | 300.0 | 330.0
0.0 -1.5 -2.7 -2.5 -2.4 -2.9 -2.0 -1.5 -2.7 -2.5 -2.4 -2.9 -2.0
15.0 2.8 -1.2 0.4 1.1 0.6 -2.5 -4.6 -8.5 -11.6 -7.4 -7.8 -13.4
30.0 3.7 -1.7 0.1 -1.3 3.7 5.2 -4.7 3.5 0.9 0.7 2.3 3.9
45.0 0.4 -5.6 -1.0 1.0 0.1 -1.5 -1.2 2.0 1.5 0.0 2.1 -1.9
60.0 0.5 -2.5 1.8 1.8 -0.3 -0.7 1.7 1.9 -0.7 -2.2 -2.5 -0.7
75.0 0.9 -5.7 2.9 0.1 0.4 -4.3 -1.5 2.9 -1.8 0.0 -4.3 0.5
90.0 2.6 3.1 5.3 -4.2 -4.4 -4.0 0.8 0.5 -1.4 -3.0 -3.0 3.2
105.0 -6.1 -6.7 -3.6 -7.8 -6.2 -4.0 -2.9 -2.5 -5.0 -2.6 -4.5 -5.5
120.0 -8.5 -6.2 -5.9 -8.2 -5.9 -5.3 -1.7 -6.2 -4.9 -8.6 -6.8 -5.2
135.0 | -12.5 -11.0 -11.4 9.2 -13.5 -16.5 -14.1 -8.6 3.9 -7.0 -10.9 -8.9
150.0 9.9 9.4 -13.6 -13.4 9.7 6.4 9.1 5.8 -11.7 -8.2 8.1 -8.8
165.0 | -12.4 -10.9 -8.7 -8.7 -11.8 -14.8 -14.0 -7.2 -7.2 -7.0 -5.3 -6.9
180.0 | -17.8 -13.0 -16.4 -17.1 -18.3 -26.4 -17.8 -13.0 -16.4 -17.1 -18.3 -26.4

Converting an Antenna Pattern from 3D to 2D

RF planning or EMF exposure calculation software most often uses a two-dimensional antenna pattern, which
is an antenna with radiation patterns in both the horizontal and vertical planes.

The Antenna Pattern Editor allows you to transform 3D antenna slice selected by the Phi angle into 2D with
the formation of corresponding antenna patterns in the horizontal and vertical planes. The resulting 2D
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antenna patterns are displayed in the viewing area and can be sent directly to the export form or copied to
the Editor for further editing as 2D antenna patterns.

There are two options for converting the antenna pattern from 3D to 2D. The choice of one or another option
for conversion is determined by how the antenna was positioned relative to the axes during measurements on
the stand.

The antenna can be positioned with maximum directivity either along the X axis (usually for omni antennas) or
along the Z axis (usually for directional antennas), see the explanatory figure below.

Direction of maximum radiation along the X-axis Direction of maximum radiation along the Z-axis

0°58<180° I X
Direction of mi ,ximAion '
»z

0°26s180° 0°<8<180°

Vertical Plane

e O

0°<8<180° 0°<8<180°

If during measurements on the stand the antenna was positioned with maximum radiation along the Z axis,

_t
then in the toolbar you need to select | ©

If during measurements on the stand the antenna was positioned with maximum radiation along the X axis,

w
then in the toolbar you need to select . I, For this case, to generate an antenna pattern in the horizontal
plane, you can take into account the projection of the antenna pattern onto the XY plane.
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Editor

As mentioned above, in the Editor section you can do the following:

- Create new/Table edit/Transform antenna pattern

- Create antenna pattern with Paste from Clipboard Wizard

- Create an antenna pattern from an image (digitize)

- Create of antenna patterns based on ITU-R reference models

- Create antenna pattern envelope for selected antenna patterns

You can manually fill in and edit the table, and there are also advanced options for copying and pasting table
cells using the Paste from Clipboard Wizard from spreadsheets, text files, and even antenna patterns from FM
and TV queries from the FCC website www.fcc.gov. This makes it easy to work with antenna patterns and make
any necessary changes or transformations.

When an antenna pattern is placed in the editor, regardless of its previous format, the antenna pattern values
are converted to a universal form in which dB values can be either positive or negative, and the angles will
always be in the range of 0 to 360 degrees.

&» Antenna Pattern Editor 3.0 - O X
res | ][R @]m] @ [c2]<] ] v
|$ Editor Horizontal Plane Vertical Plane
Patterns bw:T1.8%;max:1° O G bw:7. 3% max:1° O ':D
Export 300 10872_0730_x_ - 700
- @ M. | 80010672_0790_x_.. PR s S i 2 e o T
. R | 80010672_0790_x_. P . 3D
. E[ | B0010672_0790_x_. S
80010672_0730_x_..
. N - H_ .
80010672_0790_x_. .-
* B | 50010672 0790_x_. @ dB
= P4 | 80010672_0790_x_. Manual
A
> As -
e ® Y- L
@}Seﬂing
® Help
Name 80010672
Maruf
Gain 14.32 I 1
Gain | dBi :
Freque 790
Elr:z:: ELECTRIC Horizontal plane Vertical plane
Descri DATE 20.1 ﬁggle. dB ~| Step |30 5| Setpoints Tgle. 4B A | Step |30 12| Set points
Type €g- -
& & & &
o »EDEEDN (B3 B 3] | W s | | BB BB
Polariz 1 0.00 1 0.00
Horizo 2 0.00 = 0 & 2 037 = o &S
k’:"‘; 3 0.00 3 118
In.
Max.| ‘; EE; "rﬁ» ‘tt”,» o4 ot ‘; jiﬁ "rﬁ, ‘tt”r o3 $ot
Front4 = :
) 6 0.03 ‘fﬁ’ L —\rz 6 72 %a} L {2y L)
Cross - 5 90° ﬁ — D = 1131 g0° ﬁ | T
Conne ! - ! - - -
Lengtt 8 007 8 17.95 -ttt | — | 2
Width 9 009 3 2275 ol o | 4
Depth 10 012 10 16.58
< > Weigh hd v

Editor

Main Toolbar:

ap Add a new antenna pattern to the list

] Load antenna patterns from *.APX file
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Save antenna patterns to *.APX file

Clear antenna pattern list

Create envelope antenna pattern for selected antenna patterns
Create a new antenna pattern using Reference Models

Paste from Clipboard Wizard

Export selected antenna patterns

Undo

R IMEIEIEIPYEE

Redo

dB Values Units in the Editor:
- dB
- Relative (E/Emax)
- dB + Relative (E/Emax)

Transformation of Antenna Pattern

You can use the tools in the Transformation menu of Antenna Pattern Editor to perform various
transformations of the antenna pattern in the horizontal and vertical planes. This allows you to easily
manipulate and modify the antenna pattern to meet your needs.

Toolbar for horizontal and vertical planes:

Step |30 5| Set points Fill the table with azimuths/elevations at a given interval

Copy selected cells to the clipboard
Sy .

[EI Paste data from clipboard

@ Copy all cells to the clipboard

Replace all cells with data from the clipboard

Make all dB values negative. This conversion is required when copy-pasting into a table of
values from a text file of antenna patterns in MSI format

Normalize or set any absolute maximum values of the antenna pattern
Simplify antenna pattern by using Douglas-Peucker algorithm

Interpolate in 1 degree step

Rotate the antenna pattern counterclockwise 1 degree

Copy the antenna pattern from top to bottom

&)

&

O

05?7-} Rotate the antenna pattern clockwise 1 degree
e
3
fet

Copy the antenna pattern from bottom to top
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Rotate the antenna pattern clockwise 90 degrees

[ %]
(=]

¥

Vertical mirroring of the antenna pattern

Tilt both sides of the antenna pattern 1 degree down
Rotate both sides of the antenna pattern 1 degree up
Copy the right side of the antenna pattern to the left

Copy the left side of the antenna pattern to the right

Swap antenna pattern panels

Manual Entry and Editing of Antenna Patterns

When manually entering and editing an antenna pattern in the Editor, you can simply enter the angle values
and the corresponding antenna pattern values in logarithmic or relative units (the units are set in Toolbar).
You only need to enter one of the values, and the other will be calculated automatically. To delete rows in the
table, you can select these rows in the left empty field and press Delete on your keyboard.

>

Any action in the editor can be undone or redone using the undo and redo tools.

Copying Antenna Pattern Data from Spreadsheets and Text Files Using the Paste from Clipboard
Wizard

Paste from Clipboard Wizard is a universal tool for copying and pasting antenna patterns from any text file or
spreadsheet.
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Paste from Clipboard Wizard x
Delimiters Spreadsheet ortext with columns
Tab Angle Column Nzl =~
Semicolon
Honzontal plane | Column Nz2
[] Comma
Space Vertical plane | Mot set w

4k

[ Cther: I:I Units |dB " {

Remove empty entries 1
Change sign | Dont change -

4k

Faste

Antenna pattem from the FCC website
Paste

Close

Paste from Clipboard Wizard

Delimiters in copied text or spreadsheet between angle data and

Delimiters . . .
antenna pattern data in horizontal and vertical planes
Angle The column number with angle data in the copied text, or setting
angles directly.
The column number containing data on the antenna's horizontal
Horizontal plane radiation pattern or an indication that this data is not present in the
copied text.
The column number containing data on the antenna's vertical
Vertical plane radiation pattern or an indication that this data is not present in the
copied text.
Units Units (dB or relative) of imported antenna patterns.
Change sign Change the sign of units during import

Direction of angular increment when there is no column with angles in
the imported data

Angle of the first point when there is no angle column in the imported
data

Point spacing when there is no column with angles in the imported
data

Angular increment direction
First point angle

Point spacing

Copy the antenna pattern data from a text file or spreadsheet and run Paste from Clipboard Wizard. Specify
the symbols that are used in your file to delimit the values of different columns (for spreadsheets, this is TAB),
and also select the column number in the copied data for the angle values and the antenna pattern in the
horizontal and vertical planes. If the data you copied does not have a column with angles, you can specify the
angles directly with the desired spacing. If there is no antenna pattern for a particular plane in the data you
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copied, you need to select "Not Set" for that plane. After setting up the import, click "Paste." If you imported

one plane, repeat the settings for the second plane and click "Paste."

[af C\Users\user\Desktop'\new\AW3161_T0_antenna.csv - ... — O X
File Edit 5Search View Encoding Language Settings Toeols Macre Run
Plugins  Window 7 + w X
cEHEHBR B s bR Pe |/ ax|[@
BAW3161_Tﬂ_antenna.cw E]l 1[0
1 ———Metadata--———, Y
2 Import achema wversion,l,
3 ———-5SpecMetadata-——-,
4 Manufacturer,Model Name,Rogquisition Frequency (MHz),Freg
5 Rlpha Wireless,RAW3lel_TO,3500,3300,3800,17.5,65,0,0,10,%
7 ————PatternData--——,
7 kngle (Degrees) . Azimuth Gain (dBi) ,Elewvation Gain (dBi)
g -174%,-18.5,-15.6
g -178,-18.4,-15.5
1ad -177,-18.4,-15.1
11 -176,-18.4,-16.7
12 -175,-18.6,-18.1
13 -174,-18.8,-21.5
14 -173,-18.9,-26.1
15 -172,-19.1,-28.4
1l& -171,-19.2,-33.5
17 -170,-19.3,-30.3
18 -16%,-19.3,-28.6
19 -168,-19.2,-28.6
20 -167,-19,-29.5
21 -166,-18.8,-29.7
22 -165,-18.5,-30.6
23 -164,-18.2,-32.5
24 -163,-17.9,-30.7
25 -162,-17.6,-27.2
26 -161,-17.3,-27.1
- -
£ >
Ln:28 Col:17 Sel:374]21 Windows (CR LF) UTF-8 INS

Copy antenna pattern from a text file
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Filer Hom Inser Page Form Data Revie View Help Acrol »

|_1’—‘IE1| ﬁ = o £ Conditional Formatting
Clipboard Font | Alignment | Mumber ﬁﬁFDrmata_-Tahle »
. . . = [ Cell Styles ~
Styles ~
A3 - = -180 A
& i C L E F G H -
1 |H-plane Cc
2 LanglePreq 617 g5 (2553 [ o 734 1
3 -180] G0MTIE| -5 08% 5AR00 18 7mRTY 2100851 3e3e0ll 3253575
4 -1 29071547 ) 2421954 240718 -1R9%15 212571 3450555 3149172
3 178 -ERSSLS | 2449043 24 4TAY 1921599 21453436 3296572 30.75R6T
& 17 -EROT5SE | - T542 24 80T -19407R 2159454 316460 5005452
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Copy H-plane antenna pattern from an Excel file

We have prepared a video on working with Antenna Pattern Editor, which shows examples of importing
antenna pattern data using Paste from Clipboard Wizard from various text file and spreadsheet options.

Copy Antenna Pattern from FCC Website

In Paste from Clipboard Wizard, you can also copy antenna patterns from standard FM and TV query results
directly from the FCC website. By using these queries, you can find the antenna parameters of FM and TV
broadcasting stations in the FM, VHF, and UHF bands. Queries are made from addresses
https://www.fcc.gov/media/television/tv-query and https://www.fcc.gov/media/radio/fm-query. Queries
can be made by various parameters such as call sign, state, city, etc. Simply copy the data lines from the website
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for the antenna azimuth pattern and click "Paste" in the appropriate section of the Paste from Clipboard
Wizard.

) W = O X
FE TV Query Results -- Video Divisic X +
&« cC O 8 transition.fecc.gov/fec-bin/tvg?call=WFXT&fileno=&state=&city=&cha.. & Y ¥, €& % 0O o :
'llll:!:!i[:i!A

Technical Data Links & Maps

42° 18' 10.70" N Latitude 42.302972 WEXT's first Ticense

71° 13" 04.90" W Longitude (MAD 83) -71.218028 was granted 04-14-1975.

Site iz in the in Canadian Border Zone -- Nearest border point is 292.5 km at 73.9°

Polarization: Ell4dptical (H = V)

Effective Radiated Power (ERP): 1000. kW ERP

Antenna radiation center Height Above Average Terrain: 350. meters HAAT - Calculate HAAT

Antenna radiation center Height Abowve Mean Sea Level: 393. meters AMSL

Antenna radiation center Height Above Ground Level: 347.0 meters AGL

TV Zone: 1

Antenna ID Mo.: 25076f9%16c250944016c2a7763%0e0¢
Antenna Make: DIE Antenna Model: TUM-AP-04-14/56H-2-B

irectional

Relative Field values for directional antenna

* 1.000
© 0.686

Additional Indiwvidual Tower Information from the Antenna Structure Registration database.
(Use the Registration Mumber T1ink for detailed information.)

ASRM Site overall Haight oOwverall Height NAD B3 Tower Coordinates ; FAA Study No
Elevation Abgve G'Duﬁd Above Mean %e; _______________________________________________ Cum:grg_to ¥
{meters) (meters) {meters) Latitude Longitude ! ‘
1004233 46.0 366.0 412.0 Moo4zr 18" 1o.7" W71 13" 4,9" To NADZET 2014-ANE-121-0E

Fas Tinks: oOpen Obstruction / Airport Airspace searches then try FAA Study MNo. 2014-ANE-121-0FE

Copy antenna pattern from FCC website

Digitizing of the Antenna Pattern Picture

In cases where the antenna pattern is presented as an image, you can prepare an antenna pattern file by
digitizing this image. To do this, you can upload a file with a picture of a horizontal antenna pattern, mark
several characteristic points on it, mark the center of the polar coordinate system, and one or more levels in
dB of the antenna pattern. Then, you can perform the same operations with the vertical antenna pattern, fill
in several fields with the antenna parameters, and save the antenna pattern in the desired format.
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Harizontal Plane O x
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Close

Digitization of antenna pattern in the H-plane

Toolbar:
- open antenna pattern image (* .png, * .jpg, * .bmp, * .tiff)
% - point the center of the polar coordinate system on the image
L - rotate 0-degree antenna pattern direction
3dE - point the appropriate level in the image
e - delete all pointed levels
- - change the color of the resulting antenna pattern line
2 - clear the antenna pattern
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dB - units

- Finish digitizing the Horizontal/Vertical plane and copy it to the Editor.

Here is a detailed step-by-step procedure for digitizing an antenna pattern picture using Antenna Pattern
Editor:

Step 1. Go to the Editor - Horizontal Plane - Digitizer. Download the image file of the antenna pattern in the
horizontal plane, or paste the image from the clipboard. You can move the downloaded image by holding down
the mouse wheel and dragging, and you can scale it by rotating the mouse wheel.

Step 2. Set the center of the polar coordinate system to the center of the antenna pattern. Click on the tool

%, and then click on the center of the downloaded image antenna pattern.

Step 3. Using the tool L*-, specify the direction of the antenna pattern by 0 degrees (antenna manufacturers
provide the antenna pattern, in which the direction of the antenna pattern at 0 degrees is sometimes indicated
up, sometimes to the right).

Step 4. Using the dB - E/Emax tool, specify the units in which the antenna pattern in the image is shown - in
decibels or relative units.

Step 5. Set the nodes of the polyline (it is marked in blue) on the characteristic points of the image of the
antenna pattern (usually these are the maxima and minima of the antenna pattern, as well as the characteristic
bends of the antenna pattern). You can move a polyline node by clicking it with your left mouse button, delete
a node by clicking it with your right mouse button, and create an additional node by clicking on a polyline with
your right mouse button.

Step 6. Evaluate the coincidence of the resulting antenna pattern, which is shown in red (the color can be

changed using the tool w ) with the original image of the antenna pattern. To make the resulting radiation
pattern smooth in any of the nodes, you should enable spline interpolation in it by double-clicking the left
mouse button, and the node will be highlighted in red. If necessary, add additional nodes (do not forget - nodes
are added on the blue polyline with the right mouse button) until a satisfactory match with the picture is
obtained.

Step 7. If the antenna image is given in decibels in the original image, then you need to specify the levels from
the range -3, -10, -20, -30 or -40 dB, which are marked on the loaded image of the antenna pattern (several
are better, since the scale on image antenna pattern may be non-linear). To do this, click on the desired button,
and then click on the appropriate level in the image antenna pattern. If the antenna image is shown in relative
units on the image, then the -3, -10, -20, -30, and -40dB levels are not required, except for the following case.
Very rarely, but it happens that some manufacturers draw the antenna pattern in relative units, in which 0 is
not in the center, but at a certain radius from the center. In this case, at a radius corresponding to 0, you need
to specify the level of -40dB. This level will be taken as 0.

Step 8. Click on button to digitize the horizontal-plane antenna pattern. Then it will appear in the Editor
menu.

Step 9. On the Editor - Vertical Plane - Digitizer, repeat steps 1-8 for the Vertical plane antenna pattern.
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Digitization of antenna pattern in the V-plane

The Antenna Pattern Editor presentation video on our YouTube channel shows in detail the process of

digitizing an antenna pattern.

Using the digitizer, you can quickly draw an antenna pattern from a blank antenna pattern in a logarithmic or

linear scale. Blank templates can be opened for the horizontal and vertical antenna pattern with the tool
. Next, you must specify the values of the antenna pattern on the blank template in accordance with the step-
by-step instructions outlined in the section on Digitizing the antenna image.
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Horizontal Plane O >
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Close
Drawing an Antenna Pattern Using a Blank Template
Antenna Pattern Synthesis Based on ITU-R Reference Models
. . Tu . .
Using the Create New Antenna Pattern Using Reference Models tool on the main toolbar of the Editor,

you can synthesize an antenna pattern using reference models based on information about the main
characteristics of antennas, such as main lobe width, side lobe level, frequency range, tilt, etc.
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<@
cre |2 ][m ][RR m]E|[]<]>]e v
I$ Editor Horizontal Plane Vertical Plane
Patterns bw:E0%:max-0® O ﬁ bw:6. 8% max:5° O =
Export New Pattern
e @ M
. R 3D
= El View
= N () Relative
> B _ @ dB
= P} e Manual
5 A
= Ps
e @ V- [ ]
{‘:_:‘} Settine Reference Models
@ Help Rec. ITU-R F.1336-5 (omnidirectional and sector antennas) Sinusoidal functions + Viewing angle
3 dB beamwidth in the azimuth plane (degrees) 3 dB beamwidth in the azimuth plane (degrees) @ @
= 3 dB beamwidth in the elevation plane (degrees) 3 dB beamwidth in the elevation plane (degrees) ;oints
Name New Pal E-
Manuf Beam titt (degrees) D Beam titt (degrees) [‘8
Gain 0 ) U
Gain | dBi Pattem type | Peak sidedobe w Viewing angle in azimuth plane (degrees) i
g:z:: Antennatype | Typical antenna o Viewing angle in elevation plane (degrees) I {:}
Descri Side-dobe level (dB) fet
Type R
Lk
Port N H v H v S
Polariz L1
Es::z Rec. ITU-R F.695-8 {rotationally symmetrical antennas) @
Min. F Frequency (MHz) r
l:ll_::ﬁ; Antenna gain (dBi}
Cross- Antenna diameter {m)
Conne
Lengtt Close
Width
o R;Di*g': ' EEETEN | T % [ 2m V]

Antenna Pattern Synthesis by Reference Models

For sector and omnidirectional antennas, the synthesis of radiation patterns is carried out in accordance with
Rec. ITU-R F.1336-5 “Reference radiation patterns of omnidirectional, sectoral and other antennas for the fixed
and mobile service for use in sharing studies in the frequency range from 400 MHz to about 70 GHz".

3 dB beamwidth in the azimuth plane (degree)

3 dB beamwidth in the azimuth plane (degree)

3 dB beamwidth in the elevation plane (degree)

3 dB beamwidth in the elevation plane (degree)

Beam tilt (degree)

Beam tilt (degree)

Pattern Type:
- Peakside-lobe
- Average side-lobe

Type of antenna pattern approximation:
- on the peaks (maximums) of the side lobes
- the average level of the side lobes

Antenna Type
- Typical antenna

Antenna Type
- Typical antenna

- Improved side-lobe performance - Improved side-lobe performance antenna
antenna
H - Create a new antenna pattern in the H-plane
v - Create a new antenna pattern in the V-plane

- Create an antenna pattern
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For rotationally symmetrical antennas (microwave antennas and satellite earth stations antennas), the
synthesis of the antenna pattern is carried out in accordance with Rec. ITU-R F.699-8 “Reference radiation
patterns for fixed wireless system antennas for use in coordination studies and interference assessment in the
frequency range from 100 MHz to 86 GHz".

Frequency (MHz) Frequency, MHz
Antenna gain (dBi) Antenna gain, dBi
Antenna diameter (m) Antenna diameter, m

Another common antenna synthesis method that can be used in the program is synthesis using a sinusoidal
function and viewing angle.

3 dB beamwidth in the azimuth plane (degree) 3 dB beamwidth in the azimuth plane, degree
3 dB beamwidth in the elevation plane (degree) | 3 dB beamwidth in the elevation plane, degree

Beam tilt (degree) Beam tilt (degree)
Viewing angle in the elevation plane (degree) Viewing angle in the elevation plane, degree
Side-lobe level (dB) Side to main lobe level, dB

Creating an Envelope Antenna Pattern

The Generate Envelope Antenna Pattern for Selected Antenna Patterns R tool in the Editor allows you to
generate an Envelope Antenna Pattern from a set of individual antenna patterns. This is often required to
determine the worst-case radiation situation in terms of EMF exposure.

The envelope is created based on the selected antenna patterns from the set in the Editor. Select the patterns
you need in the list and click "Create Envelope Antenna Pattern for Selected Antenna Patterns" button on the
Editor toolbar. The resulting envelope will be created and placed at the end of the list. The gain of each selected
antenna pattern will be taken into account when calculating the envelope.
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&9 Antenna Pattern Editor 3.0 — [ x
=HET EET P E LD =] [ B Fra—"
orizontal Plane ‘ertical Plane
’ H | Pl W | Pl
Patterns | bW T3 max® O bwitmas Oc
80010672_0750_x_co_m45_00t
| 80010672_0790_x_co_m45 01t D
20010672_0790_x_co_md5_02t
B0010672_0730_x_co_m45_03t View
80010672_0790_x_co_m45_04t O Relai
80010672_0790_x_co_md45_05t ive
20010672_0730_x_co_m45_0ét ® dB
B0010672_0730_x_co_md5 07t Manual
— ] s 208 e 7 s
Manufacturs =] &y &y &
Manfactm BB e B 1 B BB B
Gain Units  dBi -
Frequency ( ; g$ - 0 @ {:} ; - 0 @ {:}
Electrical Dt . .
Description 4 0.00 %} ﬁh} ﬁ % 4 012 &I‘—_} ﬁ"—" ﬁ %
Type 5 -0.01 5 0.20
—
P Narbe e [ ow | |\ Emla )] e | on | | feyiamtiey ey
‘olarization 7 0.04 90 7 016 £l 1 1
Horizorttal B v v -—
8 0.06 8 0.22 - | -
Verical Bear 3 .08 9 068 “‘1‘”‘?“”_’”@‘
Min. Fi : :
s e 10 11 0 156
ax. Freque
Frort4o-Bac 1 014 " -2.95
Cross-polar 12 .18 12 495
Connector t 13 0.22 13 783
Length {m} 14 -0.27 14 -12.19
Width (m) 15 0.32 15 -13.21
Depth {m) 16 038 |y 16 1328 |,
gD Weight (k)

Create an Envelope Antenna Pattern

Page 29 from 30



Antenna Pattern Editor 3.0_250516 User Manual

Export Antenna Pattern to Files of Various Formats

Antenna Pattern Editor allows you to export the antenna pattern to various formats. The antenna pattern(s)
for export can be obtained directly from the File viewer or from the Editor.

Export file formats:

- MSI Planet

- Radio Mobile V3
- EDXSignal

- NSMA/TIA/EIA

- Ekahau (*.json)
- PAFX Planet

- Atoll

- Asset

- V-Soft

The export preparation algorithm takes into account the features of each format.

Export to MSI Planet/ Radio Mobile/ EDX Signal/ Ekahau/V-Soft format

Export to these simple formats containing one antenna pattern is performed by copying the antenna pattern
directly from the Viewer or Editor into the appropriate export window. The information for the text fields will
also be copied. The user only needs to make changes to the standard text fields (if necessary) and save the file.

&# Antenna Pattern Editor 3.0 — | =
[ Files O %
[# Editor MSI Planet {*.%)
Export Haorizontal Plane Vertical Plane
NAME R -65B-R4-V2_Port bw.72*max:1° O G bw:12.1%max:3* OCD
- MSI Planet MAKE Commscope
- = RadioMobile FREGUENCY 694 1 o 30 e =
> EDX Signal GAIN 12.07 7 3D
GainUnits dBi
o ATRAIEER TILT ELECTRICAL View
<@ Ekahau JSON POLARIZATION — +45 () Relative
= PAFX Planet H_WIDTH 72
V_WIDTH 12 ® d8
= Atoll
FRONT_TO_BACK Manual
0 bz COMMENT
@ \-Soft
{l‘;!} Settings
@ Help
|
FREQUENCY
Frequency in MHz @ @

Export Antenna Pattern to MS file
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[ Files

[# Editor

Export
= MSI Planet
@ RadioMobile

- @ EDX Signal
= NSMA/TIA/EIA

- Ekahau JSON
= PAFX Planet
= Aol

-« @ Msset

o @ V-Soft

@} Settings

{7) Help

&# Antenna Pattern Editor 3.0

i || &3
Ekahau JSON (" json)

True
Horizontal Plane Alignment 0
Horizontal Plane Type Azimuth
Horizontal Plane Scale Min NaN
Horizontal Plane Scale Max NaN
Elevation Plane Alignment 0
Elevation Flane Type Hevation
Elewation Plane Scale Min NaN
Elevation Plane Scale Max NaN
Frequency Band TWO
Access Point Vendor Ruckus

Access Point Model Ruckus ZoneHex 7731 5GHz

Default Titt Angle 1]

Manufacturer Maximum Ga 19.19

Antenna Technology WIFI

Default Mourting CEILING

Access Point Coupling INTERNAL_ANTENNA

Directional

Horizontal Plane

>0 bw:29.1%;max:0°

Ok

Vertical Plane
bw:29.1%;max:357°

View

() Relative

® dB
Manual

&

Export Antenna Pattern to Ekahau * json file

Export to Atoll/Asset/NSMA format

Exporting to these more complex file formats containing multiple antenna patterns is done by copying the
pattern set directly from the Viewer or Editor into the appropriate export window. The information for the
text fields will also be copied. The user only needs to make changes to the standard text fields (if necessary)
and save the file.

[ Files
[# Editor
Export

- @ MSI Planet

= RadioMobile

= EDX Signal

= NSMA/TIA/EIA
- & Ekahau JSON
- @ PAFX Planet
{* Atoll
... @ Msget

= V-Soft
@} Settings
(@) Help

&b Antenna Pattern Editor 3.0

i || &3
Holl " bet, *.csv)
Patterns Name
P1 +45port 617-894MHz 647 eTilt 2 Ga?” )
P1 +45port 617-884MHz 647 £Tilt 2 Gainlnits
P1 +45port 617-894MHz 647 eTilt4 El';'lanerarc;urer
7 - omments
P1 +45port 617-834MHz 647 Tilt 5 Physical Anter

P1 +45port 617-884MHz 647 eTilt 6
P1 +45port 617-884MHz 647 eTilt 7
P1 +45port 617-834MHz 647 Tilt 8

Electrical Tilt {*
Half power Bez

Min Frequency
P1 +45port 617-834MHz 647 eTilt Max Frequency
P1 +45port 617-834MHz 647 €Tilt 10 Electrical Azimt
P1 +45port 617-834MHz 647 eTilt 11
P1 +45port 617-854MHz 647 £Tilt 12
Name

P1 +45port 617-89
13.97

dBi

DENGYO

Antenna

2

69.1
617
698

Horizontal Plane
bw:63.1%;max:351°

Vertical Plane
bw:12.1%;max:1°

View

() Relative

® dB
Manual

&

Export to Atoll file format
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&# Antenna Pattern Editor 3.0 — [ x
[ Files O éxg
[# Editor Asset (*xml)
Horizontal P} Vettical P
Expott Patierns ArtennalD 1 +45port 617-894 | oo T O G | e— O
[ © R P1 +45port 617-834MHz 647 eTilt 2 NUM-PATTER .
- @ RadioMobile P +45port 617-894MHz 647 <Tilt 3 MANUFACTUF| DENGYD
- = EDX Signal Pl +45port 617-B94MHz 647 <Tilt 4 3D
@ NSMA/TIAEIA F1 +45port 617-834MHz 647 eTilt 5 View
o BkahauJSON | P +45port B17-E84MHz 647 €Tilt6 D P1 +45port 617-89] 270° O Reatve
+ PAFX Plot P1 +45port 617-894MHz 647 €Tilt 7 UNIGUE-ID-MC MANUAL
P1 +45port 617-894MHz 647 €Tilt 8 UNIQUEID ~ P1+45port 617-8% @® dB
@ Aol P1 +45port 617-894MHz 647 Tilt 9 DESCRIPTION Antenna Manual
Ep Asset P1 +45port §17-834MHz 647 £Tilt 10 ELEC_TILT 2
@ V-Soft P1 +45port 617-824MHz 647 £Tilt 11 SEFTESRT;: ?g-;g
- P1 +45port 617-894MHz 647 &Tilt 12 AW 13.
53 Settings Pe = e GAIN 13.97 -
@ Help GainUnits dBi
FREQUENCY 647
TILTTYPE  MECHANICAL
FRONT-TO-BA 25.91 @ &
POLARISATIO Plus45

Export to Asset file format

Export to PAFX format

The PAFX file is an archive of a structured XML file containing parameters of modern multiport antennas,
including radiation patterns for all ports, frequency ranges, polarizations, and electrical tilt angles.

When directly exporting a PAFX file from the File Viewer (for example, if the user only needs to make minor
changes to the file), the file structure is completely copied to the export window.

For direct export from other file formats or from the Editor, you must first prepare the antenna file structure
- create ports and bands. After that, you can copy sets of antenna patterns to the corresponding bands.

&9 Antenna Pattern Editor 3.0 - O >
[ Files [} 33 I
[ Editor PAFX Mentum Planet (* pafx)
Export Version 23 Horizontal \_u"grtlcalC> o
M5l Planet Port: Port1 630 Add New Port Name AQUA518R11v08
= RadioMobile = Port: Port2 690 Add New Electrical Controller Type Cellular
= EDX Signal # Band: 650 - Expand all nodes Comment VERSK_)N Voo . 3D
= Port Port3 169 Manufacturer Huawei Technologies
= NSMATIA/EIA ¥ Band: 1695 Collaps all ports Cost 0 View
R = Port Partd 169 Collaps all bands Cost Un:rt usb O Relative
B PAFX Planet % Band: 1635 - 2530 TIFZ T ]"si';tg':hl.c':;} ;gaéa @ dB
= Aol B . Y ! % -
o Fort. Port5 1635-2630Mhz +45 Cy2 Depth fam) 19 e
- @ Aszet + Band: 1695 - 2650 MHz Weight (kg) 275
o V-Soft = Port: Ports 1635-2630Mhz -45 Cy2 Wind Load Factor D
{é\} Settings + Band: 1695 - 2690 MHz Q Factor (dB) 0
@ Hel =| Port: Port7 1655-2650Mhz +45 Ry3 User Data 1
=3 % Band: 1695 - 2690 MHz User Data 2
=l Port. Port? 1635-2630Mhz -45 Ry3 -
+ Band: 1695 - 2650 MHz
ElectricalControllers: Controller 1
ElectricalControllers: Controller 2
ElectricalControllers: Controller 3
ElectricalControllers: Controller 4 @ @
Lise the mght cick fo creafe and manage free view elemenis Please db nof use invald characfers in XML <> "

Export to PAFX file format
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Toolbar:

& =

Make the antenna pattern names as

Save PAFX file

Clear antenna pattern parameters

I AntennaName_Port_ElectricalTilt_MesurementFrequensy. This tool is designed to create
unique names for all antenna patterns to correctly save a set of XML files.

Additionally, you can create electrical tilt angle controllers within the software.

To create or edit the antenna structure, use the right mouse button. Antenna parameters can be specified in
the properties panel displayed on the right. Radiation patterns for a selected frequency range are imported

from Editor.

&b Antenna Pattern Editor 3.0 — O x
[ Files 1] 33 I
[# Editor PAFX Mentum Planet (* pafx)
Horizontal Vertical
Expot Antenna: AQUAS1BR11v03 Uid 1 L st
@ MSI Planet B Port: Port] G20 0CORiL_ 45 1 MName Port 1 690-960Mhz +45
= RadioMobile -1 Band: 630 Add New Band | Numberof Pots 0
= EDX Signal Pattern: Delete Port P45 0 Direction Both 3D
- Polarizati Plus45
o NSMATIAEIA Pattern: AgoeoTs rErETTTTTw. P45_0 clanzation View
. © Exahau JSON Pattern: AQU4518R11w08_0699 X CO_P45 0. )
oo Pattern: AQUAS18R11w08_0899_X_CO_P45_0.. O Relative
B PAFX Planet Pattern: AQUA51ERT1vD3_0655_X_CO_P45 0. @ db
= Aol Pattern: AQU4518R11w08_0699 X CO_P45 0. Manual
= Asset Pattern: AQU4518R11w08_0655 ¥ CO_P45 0. -
e @ -Soft Pattern: AQU4518R11w08 0699 X CO_P45 0. Name
@} Settings Pattern: AQU4518R11w08_0699 X CO_P45_1.. @ @
@ Help Pattern: AMQU4518R11w08_0655 X CO_P45_1..
Lise the right click fo create and manage free view elements Please do nof use nvalid characters in XML <5 "
&b Antenna Pattern Editor 3.0 — O x
[ Files O éxg I
[ Editor PAFX Mentum Planet (* pafx)
Horizontal Vertical
Expot Antenna: AQUA518R11v08 MinimumFrequency! 690 s L
= MSI Planet =] Port: Port1 §90-960Mhz +45 r1 MaximumFrequency 960
= RadioMobile SupportsBlectrical Ti True
= EDX Signal Pattern: peistelEand SupportsElectrical’s False 3D
T TER Pattern: A Delete All Patterns from Band SupportsElectricalBe False
B Pattern: A Paste All Patterns from Editor Contin.uoush'Adjusta True View
. ® Ekahau JSON Pattern: ADTIESTERTTTIE DS9S X CO P25 T ElectricalCortraller Controller 1 () Relative
B PAFX Planet Pattern: AQUA51ERT1vD3_0655_X_CO_P45 0. @ db
= Aol Pattern: AQU4518R11w08_0699 X CO_P45 0. Manual
= Asset Pattern: AQUAS18R11w08_0655 ¥ CO_P45 0. -
- @ \-Soft Pattern: AQU4518R11w08_0699_X_CO_P45_0.. MinimumFrequencyMHz
@ Settings Pattern: AQU4518R11w08_0699 X CO_P45_1.. @ @
@ Help Pattern: AQU4AS18R11w08_0655 X CO_P45_1..
Lise the right ciick fo create and manage free view elemenis Please do nof use nvalid characfersin XML <> "

Editing antenna structure elements in PAFX format
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Appendix 1. Antenna pattern formats
MSI Planet Antenna Pattern File Format

Planet is a RF propagation simulation tool initially developed by MSI. Planet was a 2G radio planning tool which
has set a standard in the early days of computer aided radio network design. The antenna pattern file and the
format which is currently known as ".msi" format or .msi-file has become a standard.

The antenna pattern file is an ASCII Text file and the general information; horizontal data points and vertical
data points are stored in one file. The left column label and the data is separated by at least one space. The
horizontal data and vertical data can be separated by at least one space or a Tab character.

There must be 360 data points (0 through 359) for the Horizontal data and 360 data points (0 through 359) for
the Vertical data. Zero degrees represents North for the Horizontal pattern, and Zero degrees represents the
horizon for the Vertical pattern. The antenna gain unit is dBd. If the Gain is in dBi, it must be indicated after
the Gain value (separated with at least one space). All gain data points are relative to maximum gain being
zero. Any value below zero is assumed to be negative. Do not include the minus sign for these values.

The name of the antenna should be the first line of the file.

antenna.msi

NAME <name>
MAKE <make>
FREQUENCY <frequency>
H_WIDTH <h_width>
V_WIDTH <v_width>
FRONT_TO_BACK <front_to_back>
GAIN <gain>
TILT <tilt>
POLARIZATION <polarisation>
COMMENT <comment>
HORIZONTAL 360
0 <OH>
359 <359H>
VERTICAL 360
0 <0V>
359 <359V>

Variables:

Variable Comment
NAME Name of the antenna
MAKE Name of the manufacturer
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FREQUENCY Frequency in MHz

H_WIDTH Opening angle in the horizontal plane between the -3 dB points
V_WIDTH Opening angle in the vertical plane between the -3 dB points
FRONT_TO_BACK Front to back ratio in dB

GAIN Antenna gain in dBd when in dBi this must be specfified

TILT Electrical tilt of the main beam in degrees

POLARIZATION Horizontal, vertikal, +45 or -45

COMMENT Comment

OH..359H Horizontal gain datapoints per horizontal angle relative to maximum

gain being zero. Any value below zero is assumed to be negative. Minus
sign is not used with these values

0V..359V Vertical gain datapoints per vertical angle relative to maximum gain
being zero. Any value below zero is assumed to be negative. Minus sign
is not used with these values

Restrictions when exporting to the MSI file format:

If the antenna pattern in the editor contains sets of patterns for different polarization or slices, then only the
set that is currently displayed will be exported.

If the antenna pattern in the editor contains a number of points other than 360, then these patterns will be
converted to the format 0-360.

If the antenna pattern in the editor does not contain a full 360-degree circle, then the antenna pattern values
in the missing sector will be linearly interpolated.

Radio Mobile V3 Antenna Pattern File Format

This antenna pattern file format is used in the popular free radio planning application Radio Mobile.
This format stores the antenna pattern in the horizontal plane and the pattern in the vertical plane in one file.
More information about the format can be found at the link:

http://radiomobile.pelmew.nl/?The program:File formats:Antenna .ant format %28V3%29

If the antenna pattern in the editor contains sets of patterns for different polarization or slices, then only the
set that is currently displayed will be exported.

If the antenna pattern in the editor contains a number of points other than 360, then these patterns will be
converted to the format 0-360.

Page 35 from 36


http://radiomobile.pe1mew.nl/?The_program:File_formats:Antenna_.ant_format_%28V3%29

Antenna Pattern Editor 3.0_250516 User Manual

If the antenna pattern in the editor does not contain a full 360-degree circle, then the antenna pattern values
in the missing sector will be linearly interpolated.

EDX Signal Antenna Pattern File Format

This antenna pattern file format is used in EDX Signal/Signal Pro planning tools.

This format stores the antenna pattern in the horizontal plane and a set of slices in the vertical plane at given
azimuths in one file.

More information about the EDX Signal format can be found at the link:

https://help.edx.com/help/directional-antenna-pattern-file

Restrictions when exporting to the EDX file format:
The antenna pattern in the horizontal plane can contain any number of points.
All slices must contain the same number of points in the range of -90 to +90 degrees.

If the antenna in the editor contains several sets of antenna patterns in different polarization, then the set that
is currently displayed will be saved.

If the current format does not support slices (for example, the MSI format), then two slices will be created
during saving at azimuths of 0 and 180 degrees.

NSMA and TIA/EIA-804-B Antenna Pattern File Format

In NSMA antenna pattern file format, one or more pairs of horizontal and vertical patterns for different
polarization is stored in one file.

Full information in NSMA (National Spectrum Management Association) recommendation WG16.99.050
"Antenna Systems — Standard Format for Digitized Antenna Patterns" at the link:

https://nsma.org/wp-content/uploads/2016/05/wgl6 99 050.pdf

Antenna pattern file format according to the TIA/EIA-804-B standard almost completely coincides with the
NSMA format.

Restrictions when exporting to the NSMA/TIA/EIA-804-B file format:
Each antenna pattern can contain any number of points in the range of 0-360 degrees.

If the antenna pattern does not contain a full 360-degree circle, then the missing sector will be linearly
interpolated.

If the antenna pattern contains multiple vertical plane pattern slices, only the one currently displayed will be
saved.
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V-Soft Antenna Pattern File Format

This format is used in V-soft software v-soft.com
In this format, the antenna pattern is divided into two files:

The vertical plane antenna pattern is saved to a file with the *.vep extension. It contains 181 points in the
range -90...+90 degrees.

The horizontal plane antenna pattern is saved to a file with the *.pat extension. It contains 360 points (a full
circle of 360 degrees, 0...359).

Restrictions when exporting to the V-Soft file format:

If the antenna pattern in the editor contains several sets of antenna pattern for different polarization, then
the currently displayed one will be saved when exporting to a file.

If the antenna pattern in the editor contains points with an interval other than 1 degree, then this antenna
pattern will be interpolated with an interval of 1 degree.

When exporting, all points on the vertical plane antenna pattern that are outside the range of -90 to +90
degrees will be deleted.

Ekahau JSON Antenna Pattern File Format

This format is used in Ekahau software products. The format is not officially published, its approximate
description can be found on the Internet by searching for "Create your own antenna in Ekahau".
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