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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 Word, Excel, and PDF

- 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 antenna pattern envelope file from a set of antenna patterns

- Batch convert antenna pattern files between formats

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)
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- TIA/EIA-804-B (*.adf)

- EDX (*.pat)

- 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).

Settings

Units Values Units in the Editor:

- dB

- Relative (E/Emax)

- dB + Relative (E/Emax)
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How to Work with the Antenna Pattern Editor

Files

View a file or folder with
antenna patterns. Select a
file to Edit/Transform

Digitizer Editor Export
Create antenna pattern [—» Table Edit/Transform/ | | Export antenna pattern
from the picture Create New to various formats

ITU-R Ref. Models

Create of antenna patterns
based on ITU-R reference
models

Envelope

Antenna pattern envelope
calculation

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 patterns and prepare antenna datasheets in Word, Excel, and PDF formats.
You can also select an antenna pattern for further editing.

Digitizer: This block allows you to digitize an antenna pattern presented as an image. The resulting vector data
for the antenna pattern in the azimuth and elevation planes is then transferred to the Editor for further
processing.

ITU-R reference models: In this block, you can create an antenna pattern based on ITU-R reference models.
The resulting antenna pattern is transferred to the Editor for further processing.

Envelope: This block calculates 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 harmful effects of radio waves.

Editor: Here, a new antenna pattern is created/edited in tabular form and transformations, normalization, and
other processing of the antenna pattern are performed.
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Export: In this block, the antenna pattern is exported to various formats. Export is performed for the antenna
pattern placed in the Editor.

Each block serves a specific purpose and together they provide a comprehensive tool for working with antenna
patterns.

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

To view and select an antenna pattern file, you can use the Files menu. Here, you can also generate a report
in the form of a specification for a specific antenna in Word, Excel, or PDF format. You can upload either a
single file or a folder with a set of files.

Antenna Pattern Editor allows you to view antenna patterns as well as other information from antenna pattern
files. You can open a file or folder in the standard way or simply by dragging and dropping the desired file or
folder into the Antenna Pattern Editor window.

If you open a folder with a set of antenna files, a list will appear on the left side. You can select the desired
antenna from that list. Files from folders enclosed within the current folder will not be displayed.

After selecting a file, images of the antenna pattern in horizontal and vertical planes will appear on the top
panel. Information about the antenna pattern file format, antenna name, and gain will appear on the right.
The full text of the antenna pattern file will be shown in a separate block.
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= Vertical Gain Units dBd 3D
[E] Export Frequency (MHz) | 748 o
: M5! Planet Blectrical Dowrtilt ... | ELECTRIC. .. )
RadioMobile el
EDX Signal ®) dB
\N{il‘:ﬂMINEIA Manual
Ekahau JSON .
ITU Reference Models
@ Envelope
1L Utilties
- @ Batch Conversion
M5| «— PAFX
{a} Settings
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Select file
File |D:\DataWﬂennas\Commscope\HHW—G&E-H-i-\u’Z\HHW—G&E-Hd-\u"Z_Port 2-45 07DT_0748msi | [ o @
+
Folder |D:\Data\Antennas'Commscope\RRVV-65B-R4-V2 [ e -
‘You can drag and drop a file or a folder into the application window . u:
File list File data File text
RRVV-65B-R4-V2 Port 2 -45 07DT 0738msi  »  File format: M5 Planet MAME RRVV-658-R4-W2_Fort 2 -45_070T_0748 "
\WV-65B-R4-V2 Port 2 -45 070T 0748 msi Name: RRVV-65B-R4-V2_Port 2~ FREQUENCY 748
RRVV-65B-R4-V2_Port 2 -45_07DT_0750msi BEAM_WIDTH &3
RRVV-65B-R4-V2_Port 2 -45_07DT_0758 msi gﬂ”&éﬁ;?gﬂ
RRVV-65B-R4-V2_Port 2 -45_07DT_0768 msi
RRVV-G5B-R4-V2_Port 2 -45_07DT_0778 msi e e o
RRVV-65B-R4-V2_Port 2 -45_070T_0790.msi IEETeIL T
RRVV-65B-R4-V2_Port 2 -45_07DT_0798 msi HORIZONTAL 350
RRVV-65B-R4-V2_Port 2 -45_070T_0800.msi 00 00
RRVV-65B-R4-V2_Port 2 -45_070T_0806.msi 1.0 0.0
RRVV-65B-R4-V2_Port 2 -45_070T_0824 msi 20 0.0
RRVV-65B-R4-V2_Port 2 -45_070T_0836msi 30 0.0
RRVV-65B-R4-V2_Port 2 -45_070T_0845.msi 40 0.0
RRVV-65B-R4-V2_Port 2 -45_07DT_0850.msi 50 0.1 v
RRVV-65B-R4-V2_Port 2 45_07DT_0862msi ¥ (Ll n1
£ >

View Antenna Pattern Files

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 O= 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.
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+
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‘You can drag and drop a file or a folder into the application window . u:
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RRVV-65B-R4-V2 Port 2 -45 070T 0738msi  »  File format: MSI Planet NAME RRVV-E5E-R4-WZ_Port 2 45_070T_0748 "
RRVV-65B-R4-V2 Port 245 0/DT 0743 msi Name: RRVV-65B-R4-V2_Port 2~ FREQUENCY 748
RRVV-65B-R4-V2_Port 2 -45_07DT_0750.msi BEAM_WIDTH &3
RRVV-65B-R4-V2_Port 2 -45_07DT_0758 msi ﬁt_:_"&éﬁ;?gﬂ
RRVV-65B-R4-V2_Port 2 -45_07DT_0768 msi
RRVV-G5B-R4-V2_Port 2 -45_07DT_0778 msi e e o
RRVV-658-R4V2_Port 2-45_07DT_0790msi e
RRVV-G5B-R4-V2_Port 2 -45_07DT_0798msi e
RRVV-65B-R4-V2_Port 2 -45_07DT_0800.msi Pt
RRVV-65B-R4-V2_Port 2 -45_07DT_0806.msi 1.0 0.0
RRVV-65B-R4-V2_Port 2 -45_07DT_0824 msi 2.0 0.0
RRVV-65B-R4-V2_Port 2 -45_07DT_0836.msi 3.0 0.0
RRVV-65B-R4-V2_Port 2 -45_07DT_0849.msi 4.0 0.0
RRVV-65B-R4-V2_Port 2 -45_07DT_0850.msi 5.0 0.1 v
RRVV-65B-R4-V2_Port 2 -45_07DT_0862msi ¥ (Ll n1
£ >

Antenna Pattern in Cartesian Coordinate System

If the antenna pattern file contains patterns for several polarizations or slices (some file formats allow this),
then an additional field for selecting options will appear. To view the corresponding antenna pattern, you can
click on the appropriate option (polarization type or slice azimuth).
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738144X2 pat Name: WNEU-TFU-18JSCL170  0.0.43
D4 UHF pat 1,0.846
dB872H120 pat 20,944
export 1_WNEU-TFU-18J5C-C170_edx_pattem pat e
export_WNEU-TFU-18JSC-C170_edx_pattem pat e
KVEA TFU-22EBT-08_edx_pattem pat £0.934
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Sample antenna with multiple slices in EDX format

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.

If you want to use the current antenna pattern for further editing, you can click on the “Select this antenna for
editing” button, after which the editor will open and a copy of the antenna pattern will be transferred to it.

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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Comparison of two antenna patterns

Remove antenna pattern from comparison

@ Add antenna pattern to compare

Antenna Data Sheet

Antenna Pattern Editor provides a report of the main characteristics of the antenna, which can then be saved
in Word, Excel, or PDF format. To view the report, you can click on the Antenna data sheet button. The report
is generated based on the pattern of the current antenna and the header data of the description file. To save
the report in Word, Excel, or PDF formats, you can use the appropriate tool from the top panel.
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Antenna datasheet report

X

1 of1 b M @.1] - Find | MNext

26.05 2022 17-24:05 Antenna Pattern Editor 2.0

Antenna Patterns
File name: 80010674_2690_x_co_m45_05t.MSI

Horizontal Plane Vertical Plane

Mame: 80010674_2690 x co_m45 05t
Gain:  16.76 dBi

Antenna Datasheet Report

Antenna Pattern Editor also provides a multi-page report of multiple antenna patterns in Word. To do this,
select multiple antenna patterns at once and click Antenna Datasheet Report in Word. You must have

Microsoft Word installed on your computer to obtain this report.
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Document! - Word (ELIERGEIENE  Sign in Eal — O

Design Layout  References  Mailings Review \View Help Acrobat  Table Design Layout Q Tell me r!:_‘-;_ Share

ARl B &

o) |Calibri (Body) 2 ]
U[,r_n, B I U« aex ¥ B

Paste o o Styles | Editing | Cosgate n nogenwTsca 3anpocuts
ST | B A A A A ~ = Adobe PDF noanucy
Clipboard = Faont = Paragraph la] Styles Ia Adobe Acrobat ~
L P2 0 20 40 60 #E 100 1121 140 ERIETE
- o i " PR Antenna type: SP42F20C-HF1PESLOR|D02)_port1-D02 Gain: 1715 dBI
"'"“"mr:::v:mf:u;‘:;:;;':?_;zﬂjﬁbn:?';f"s a8l File name: SPAIF2X-HFIPGSLORD0Z)_T93
~

161

Antenna bype: SRA2FIE-HFIFSSLORDOZ) Gain: 17.15 dBi
Flle name: SPAZFN-HFIPG5LOAD02)_E31

1 80

Antenna bype: SPA2F 2% HFLPESLORDOZ) Gain: 17.15 48l
Filie name: SP4IF2X-HFIPES L0 FDOZ) 658

11001

%

11

114

1161

5 [#
1 Antenna type: SPAIF 2K HFIFSSLORDOZ) Gain: 17.15 48l ""“"""r :;":::i:i’;;;:sr’:ﬁ;!u;";;?“ &
Fig name: SPA2FZ-HFLPESLORDIZ)_T35 # g
g
- . *
A
4 - . -
= [
Page 2 of 2 54 words [IS Russian (1," Accessibility: Investigate @ E — i + 50%

Multi-page Report in Word

3D Antenna Pattern Visualization

Antenna Pattern Editor can perform 3D visualization of antenna patterns. The conversion of 2D antenna
pattern into 3D is performed using the CrossWeighted conversion algorithm. For full 3D formats (ETS-Lindgren,
Satimo), direct display is performed in the spherical coordinate system.

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 2.1 — O =
’ Files Horizontal Plane Vertical Plane Parameters
Editor bw:sT emmaxes (OCD _ bwzssmaces O Name (R
f Digrt::Ef | . T - 5 Manufacturer Comprod
it Gain 10,11 3D
[3] Export Gain Units dBd View
i@ MSI Planet hesmencyl(MEL I ] .
Radio Mabile Hectrical Downti | MECHA | © Felatve
EDX Signal Description loop @® dB
NSMA/TIA/EIA Polarization POL_V Marual
W-Soft Horizontal Beam... |57.6
Bkahau JSON Verical Beamwict... | 29.5
ITU Reference Models
A Envelope Frontto-Back Ra... | 24.46
1L Utilties =
@ Batch Conversion O b
M5| «— PAFX
Settings
?) Help

Select file

File | D:*Data‘\Antennas ' Comprod Communicatil

Folder |D:\DataW1tennas\Comprod Communicatil

*You can drag and drop a file or a folder into the apg

471-70HD_5.pin
471-70_1.pln
471-70_2 pln
471-70_3pln
471-70_4.pln
480-70_2_H.pin
4280-70_V.pln
450-70-1-H pln
450-70-2_Vpln
450-70B_3_Hpin
450-70R_3_Vpin
450-70_2_H.pln
450-70_2_V.pln
450-70_3_H.pln L E——

3D visualization of 2D antenna pattern
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| @ Antenna Pattern Editor 2.1

I* Files

| Editor

| ¢# Digttizer

: Horizontal
Vertical

[E] Export

M51 Planet
Radio Mobile
EDX Signal
NSMA/TIAEIA
W-Soft

Ekahau JSON
ITU Reference Models
@ Envelope

1L Utilties

: Batch Conversion
MS| + PAFX
Settings

&)
(2} Help

Horizontal Plane
Mot normalized; Gmax=-10dBw:26. 7% max:0® ch

Vertical Plane

CFEEEEELEEEELE

Slices
Not normalized; Gmax=-0.08dEM. 5% max:270° ch [ ~

0
15°

Parameters
3160-05-...
Gain 0

View
) Relative

® dB
Manual

3D Visualization

Select file

File D:Data‘Antenna pattem typ
Folder |D:\Data‘\Antenna pattem typ

*You can drag and drop a file or a fold

File: list

3106B-500MHz csv
3115-750MHz csv

3147 1_5GHz_2000MHz.csv
3160-05-3950MHz cav

ets.cav

L e
B &

L6570, 75,8085, 90,95, 100; 105, 110; 115120, 1251 A,
[1.-0.13;-0.13,-0.14;-0.14,-0.15.-0.15,0.14-0.13.0
0:-0.26:-0.25.-0.28:-0.28:-0.30:-0.31:-0.31.-0.31.-0

¥.01:-16.41.-15.88,-15.63;-15.37,-15. 16:-15.01.-14.
B.27,-22 74,-21.42;-20.48;-19.89,-19.61;-19.61;-18.

3D Antenna Pattern Visualization

. 56,-28.25,-27. 32,-25.55,-24.32,-23.92,- 23 85,23,
= 05;-26.40;-31. 14;-35.58,-35.01;-32 .96;-28.
35:-14.16;-14.76:-15.86;-17.45,-19.66,-22 63:-26 45;-31.69,40.25,42.18,-36. 15-31. |

BD;-15.0?;-15.4?;-16.24;-1?.45;—19.2?;-21.85;-25.58;-31.25:-38.01;-3'9.4?;-3?.92;-35.36;-33.
B65;-14.34:-14 86:-15.89;-17 45.-15 49.-22 23:-25 55,-25.68;-34 €5:-37.67.-36.03:-34. 62.-33.
F--15 7315 54--18 24-17 £5--18 58--70 35-.75 R1--PR 75--31 75--35 4547 PR 47 5227

<

Edit/Transform/Create Antenna Pattern

>

In the “Editor” block of Antenna Pattern Editor, you can create, edit, and transform antenna patterns in a
tabular form. 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.

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.

Page 14 from 39



Antenna Pattern Editor 2.1_250317 User Manual

€9 Antenna Pattern Editor 2.1 — [ x
[T Files Horizontal Plane Vertical Plane Parameters
I* Editor bw:GE.F;ma::fOED . bwiiETmaxy OED Name RRVV-65B.__
& Dignli::;zomal ) o . Gain 1214
. T ; Gain Units dBd 3D
Vertical e Pt y - Tode— -
El Export . y Frequency (MHz) 700 View
: M5! Planet Blectrical Dowrtilt ... | ELECTRIC. .. )
RadioMobile el
EDX Signal ®) dB
NSMA/TIASEIA
]
V-Soft o Manual
i @ Ekahau JSON
ITU Reference Models .
@ Envelope
1L Utilties
- @ Batch Conversion
& MS| e PAFX : i -
{a} Settings 1 s . -
(?) Help e s @ @
Editor
Horizontal plane Vertical plane
Agngle. 4B ~| Step |30 5| Setpoints Aggle. 4B ~| Step |30 /5| Set points E* ?H
eg. eg.
a & & &
oo (Bp el o |(BlaleR  (x
1 0.00 2 0.10
11 210 = 0 & o 3 0.00 = 0 & O Pl =
26 -1.10 5 030
5 au | ey e yud deb R R P i
45 -360 I I B 200 I I
54 -5.10 ft? ﬁ T 10 -4.20 &? ﬁ ﬁ: @55; 3+2 || 322
6 750 s - 12 77 s o *D_|| =0
77 -10.10 13 -10.20 ".'-"f' .:_._,:. =
7 -15.70 14 -13.40 L I
108 -18.50 16 -23.20
113 -20.00 7 -21.30
115 -22.30 13 -17.30
123 2420 |+ 13 1470 | v
L4 >
Editor

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.

Step |30 ||| Set points Fill the table with azimuths/elevations at a given interval
@ Copy selected cells to the clipboard
= .
[EI Paste data from clipboard
@ Copy all cells to the clipboard
L‘a 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

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

Interpolate in 1 degree step
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Rotate the antenna pattern clockwise 1 degree

Rotate the antenna pattern counterclockwise 1 degree
Copy the antenna pattern from top to bottom

Copy the antenna pattern from bottom to top

Rotate the antenna pattern clockwise 90 degrees

[ %]
(=]
]

TEIEE

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

m| |t 1* fﬁ _.{E: _:E I&

Create a new antenna pattern

|
+

—
-O—
——

Edit antenna pattern parameters

<,q:| Undo
E:> Redo

Open Paste from Clipboard Wizard
32 Transform 3D antenna pattern with maximum radiation along the X-axis to 2D antenna
D pattern
32 Transform 3D antenna pattern with maximum radiation along the Z-axis to 2D antenna
zD pattern

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 Settings).
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.
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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.

Paste from Clipboard Wizard >
Delimiters Spreadsheet ortext with columns
Tab Angle | Column N21 =~
Semicolon
Horzontal plane | Column N22 s
[] Comma
Space Vertical plane | Mot set w
I:l Cther: I:I Units dB W ( :
Remove empty entries 1 o
& ! Change sign | Dont change -
Paste
A0 artenna pattem Antenna pattem from the FCC website
Faste Faste
Paste from Clipboard Wizard
Delimiters Delimiters in copied text or spreadsheet between angle data and
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

Angular increment direction

First point angle
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Point spacing when there is no column with angles in the imported

Point spacing data

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
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."

[a Ch\Users\user\Desktop'\new\AW3161_T0_antenna.csv - ... — O et
File Edit 5Search View Encoding Language Settings Tools Macre  Run
Plugins  Window + ¥ X
g = BRE& 4« Hhk| |8 g | & & | ”
BAWH'IE'I_TEI_antenna.cw Eﬂl a1
1 -——Metadata———-o, "~
2 Import schema wversion,l,
3 ————5pecMetadata-———-,

Manufacturer,Model HName,Rcquisition Frequency (MHz),Frec
Blpha Wireless,AW3l€l_TO,3500,3300,3800,17.5,65,0,0,10,%
-——PatternData--—,

Engle (Degrees) . Azimuth Gain (dBi) ,Elevation Gain (dBi)
g —17%,-18.5,-15.6

g -178,-18.4,-15.5

10 -177,-18.4,-15.1

11 -176,-18.4,-16.7

12 -175,-18.6,-18.1

13 -174,-18.58,-21.5

4 -173,-18.9,-26.1

15 -172,-19.1,-28.4

1 o LA =

-171,-19.2,-33.5
1 -170,-19.3,-30.3
18 -169,-19.3,-25.6
19 -168,-19.2,-25.6
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
5 -162,-17.6,-27.2
6 -161,-17.3,-27.1
7 -160,-17.1,-28.1

- o _ ]

Ln:28 Col:17 35el:374| 21 Windows (CRLF}  UTF-2 NS

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
7 -1 2263 | 4985 553188 1903077 21 T3ed 3052116 2938
i -175 | 2RS40 | 25 159 25 TTES 1982184 21.784R9 ZRA3RTS ) R MelT2
9 -174 ) 2R 14836 | 25 28857 RS0 1909974 21 R091T -ERETIEE -R1TTEL
10 -175 ) 24417 25 55878 -20R55TS 2015554 21 W59 EVRSMN 2Resand
11 17 ST S 0ed0e 20043 09181 214N IV AT IR 1ERT
12 -17 ) -ET2A0R ) 5 508V 2743215 0405 2160056 3RSV -0 EETE
13 -1 2SR -5 1TTAT -EVEATE 04RERR 21 472 RO0DES 2621405
14 -168) -2epdii9| M 00000 27052 205453 213612 A 4We2 2 RIER
15 -6 -2 35187 50 2R0elE? 057179 2104841 2490404 5 400ER
16 -167) 2606156 | 244655 -ZR.05058 056791 2081343 2454065 -5 0612
17 -6 A FTE ) 2414450 V01548 053404 05624 3415715 - TEE5
13 -165 | 2540574 | 5 PR 27 eed3E 047154 2050020 2575554 - 400
19 -led | 5214 | -5 453506 2751418 058162 05146 5. 3dGY S 10RO
1] -163 | 2494735 | -5 .0612E 2RERATE ATET -197%E S .05015 ) 514
2l -6 -24ER3VS | -AR3Sd BR40d91 013105 -19.48TE9 . EME36 ) -5 55037
e -161 | 244270 3067 25 ER0le 19057502 1921824 X2 44535 o5 201
e -0 2417847 219349 5 355 -19.8040e -18.96316 I 16306 -5 04241
2 -159) 59375 2150 -AE2 1962114 -18.6999% 218547 DRSS
] 158 S0644 | 2121679 42801 -194875 -1B44DYe E1AGETE -2 56%6R
* S15T B AR10S | 20EMBE -8TNGE 1005 1810057 2130651 2R 34312 |

Co-pol. (+) 1 k

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 +
&« C {} & transitionfcegov/fec-binftvg?call=WFXT&fileno=&state=&city=&cha.. & ¥ ¥, €& % 0O o :
'llll:!:!i[:i!‘

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

23" D.678
* 1.000
° D.686

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

ASRM site owerall Height oOverall Height NAD B3 Tower Coordimates ; FAA Study No.
Elevation Above G’DI.I?%EI sbove Mean gea ——————————————————————————————————————————————— Ca:l\grg_to v
(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

Working with original 3D antenna patterns

Importing antenna patterns in 3D format

Antenna Pattern Editor allows you to import 3D antenna pattern data 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.
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The original 3D data for import should be presented as a table in Excel, Word or similar editors. This table can
be easily prepared from a standard measurement file, which typically contains the results of antenna pattern
measurements in polar coordinates for Theta and Phi angles for various frequency ranges. The prepared table
for one antenna pattern must be copied entirely to the clipboard and then pasted into the antenna pattern
editor using the Paste 3D antenna pattern data in Paste from Clipboard Wizard.

Requirements for the table:

1. The table must contain in the first row or column the values of Theta angles in the range from 0 to 180
degrees or Phi angles in the range from 0 to 359 degrees in increments of 1 degree or more.

2. The remaining cells of the table, 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 any information.
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
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
135.0 -1.8 -3.0 -1.3 0.7 -0.9 -3.6 -3.3 -5.0 -6.1 -16.6 -7.6 -9.6 -18.7
150.0 -1.6 -2.8 -5.1 -0.9 -1.8 -4.0 -3.2 -5.0 -5.6 -15.4 -8.2 -11.4 -20.5
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 -2.1 4.1 0.8 2.5 -2.7 -4.6 9.1 -8.1 -10.2 -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
240.0 -2.6 -5.4 -3.1 0.3 -3.6 -1.5 -4.6 -2.3 -6.7 -6.7 -11.9 -9.2 -16.4
255.0 -2.2 -6.0 -1.9 -2.5 -2.2 -2.6 -3.4 -3.9 -9.8 -8.5 -10.6 -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 -5.2 -10.6 -7.9 -9.0 -19.6
300.0 -1.8 -4.3 -0.7 -0.9 -1.0 -1.7 -2.9 -5.8 -3.8 -7.7 -6.2 -6.1 -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 13 1.2 0.4 -1.7 -2.2 -4.6 -4.5 -5.2 -6.1 -20.5
345.0 -1.6 -2.6 -2.3 0.8 0.6 -0.4 -2.0 -2.5 -5.6 -6.7 -6.6 9.4 -21.5
360.0 -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
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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

& Antenna Pattern Editor 2.1 — O >
[ Files Horizontal Plane Vertical Plane Slices Parameters
= Editor Mot normalized; Gmax=4.1dB ;7 bw:170.7%max: 185 O=> Mot normalized; Gmax=3.1dB 7p=  bwidd 8%max:315° O ¢ ~ [
¢ Digtizer sen T T T T~ 200° . T 15" =
. il ' 3D
|:f| Export View
) ) Relative
@® dB
Manual
@ Ekahau JSON
ITU Reference Models
@ Envelope
1O Utiities —
- = Batch Conversion
e @ MS] e PAFX
{g} Settings
G B &
et
Editor
Horizontal plane Vertical plane
Tgle. 4B ~| Step |30 1% Set points Tgle. dB A~ | Step |30 13| Set points E* TH
eg. eg.
& & & &
» I o B R B R » I e B BB 3 &3
15 -0.50 15 -10.10
£} 140 = 0 oo 30 750 = 0 &S Pl =
45 -0.80 45 -11.50
50 260 Q‘al-:} ﬁ:} ) B | 1080 a‘al-.-} ﬁ:} dud 4ot
75 230 75 -10.50
30 2560 f=3 ﬁ T= 30 1560 =3 ﬁ oy L3 32 || 322
105 EXD) o0 == 270 210 1 | | ol i | *0 || =D
120 210 285 -3.30 -:a-_:- .:_u: hiy
135 0.70 00 0.30 L I
130 -0.50 15 310
165 -1.60 330 1.40
180 1.80 35 0.00
135 410 v . w

Imported 3D antenna pattern
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Converting an Antenna Pattern from 3D to 2D

Programs that use antenna patterns for coverage modeling most often use a 2D antenna pattern, which
represents the antenna with patterns in the horizontal and vertical planes.

The Antenna Pattern Editor has two tools for converting the antenna pattern from 3D to 2D. The choice of
one or another tool for conversion is determined by how the antenna was positioned relative to the axes
during the 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°<8=<180° 2 X
Direction of m ximy@ion '
>z
GrpEte0; 0°s6<180°
Honzontal Plane: Horzortal Plane ) e L7 Verical Plane ; =

0°=6<180°

0°=8=180° 0°=8s180°

If during measurements on the stand the antenna was positioned with maximum radiation along the X-axis,
then it is necessary to convert the antenna radiation pattern from 3D to 2D using the tool Transform 3D
antenna pattern with maximum radiation along the X-axis to 2D antenna pattern.

If during measurements on the stand the antenna was positioned with maximum radiation along the Z-axis,
then it is necessary to convert the antenna radiation pattern from 3D to 2D using the tool Transform 3D
antenna pattern with maximum radiation along the Z-axis to 2D antenna pattern.

The transformation is performed for the selected slice.

Digitizing of the Antenna Pattern Picture
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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.

Toolbar:
- open antenna pattern image (* .png, * .jpg, * .bmp, * .tiff)
-$- - point the center of the polar coordinate system on the image
*‘:} - rotate O-degree antenna pattern direction
-3dB - point the appropriate level in the image
A dE - delete all pointed levels

- - change the color of the resulting antenna pattern line
ﬁ - clear the antenna pattern line
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 Digitization — Horizontal Plane. 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.

'S

Step 3. Using the tool e , 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.
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&9 Antenna Pattern Editor 2.0 — O =

[ Files Horizontal Plane

E?;i;;er I '$‘ < IE'-MB -10dB 20dB -30dB 40dB %48 | () ﬁ e : ?Jd
@ Horizontal

fe @ Vertical

[E] Export

i@ MSI Planet
Radio Mobile
EDX Signal
NSMA/TIAEIA
e @ V-Soft

ITU Reference Models

T2 Envelope ‘ so \ s ke \ 30

© Batch Conwversion

{§ Settings

(2) Help

165

195

uonaalp waped euuajue aalfiap n"

Digitization of antenna pattern in the H-plane

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.
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Step 9. On the Vertical Plane tab, repeat steps 1-8 for the Vertical plane antenna pattern.

This procedure allows you to easily digitize an image of an antenna pattern and create an antenna pattern
file from it.

Creating an Antenna Pattern Using a Graphical Editor

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.

@ Antenna Pattern Editor 2.1 - O .
[ Files Horizontal Plane

e 0 @O [(mm e ene OB 2 - O
|$ Horizontal

i@ Vetical = SRS o
Export 0
= MS5I Planet
RadioMabile
EDX Signal
NSMATIA/EIA
< W-Soft

. @ BEkahau JSON
ITU Reference Models
ﬁ_}‘ Erwelope

1D Utilties

i. ® Batch Conversion

b ® MS1 e PAFX

{a} Seftings

i
(2) Help

uopaanp waged euusue saiBap U{L

Drawing an Antenna Pattern Using a Blank Template
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Antenna Pattern Synthesis Based on ITU-R Reference Models

Antenna Pattern Editor allows you to synthesize an antenna pattern in accordance with reference models
based on information about the main characteristics of the antennas, such as main lobe width, side-lobe level,
frequency range, tilt, etc.

&9 Antenna Pattern Editor 2.1 - O X
[ Files Horizortal Plane Vertical Plane Parameters
Editor 2700 bw:GE.F:max:fOED 2700 bw:11.E=:ma=:3=OE:> mRRW-GEB...
& qm:;mmal o 3 : Gain 1214
) Gain Units dBd 3D
+ Wertical : = —=
B ot Ere;u'en?n{ nﬂt ELECTRIC..| ="
e @ M| Planet ectrical Dowrtit .. _
> RadioMobile O Relative
= EDX Signal ®) dB
: \N;_SSTﬂM|NE|A Manual
‘e @ Ekahau JSON ]
% Reference Models
FV Envelope
1L Utilties @ @
= Batch Conversion  Reference Models
e @ MS] e PAFX
{_a} Settings Rec. ITU-R F.1336-5 {omnidirectional and sector antennas) Sinuscidal functions + Viewing angle
)]
(2) Help 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)
Beam titt (degrees) EI Beam titt (degrees) EI
Pattemtype | Peak sidedobe e Viewing angle in azimuth plane (degrees) EI
Antennatype | Typical antenna - Viewing angle in elevation plane (degrees) EI
Side-obe level (dB)
H v H v
Rec. ITU-R F.659-8 {rotationally symmetrical antennas)
Frequency (MHz)
Artenna gain (dBi}
Antenna diameter {m)
< >

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:
- Peak side-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
- Improved side-lobe
antenna

performance

Antenna Type
- Typical antenna

- Improved side-lobe performance antenna
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- Create a H-plane pattern
- Create a V-plane pattern
- Create an antenna pattern

- Copy antenna pattern to the Editor

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

Envelope

Antenna Pattern Editor has an Envelope menu where you can prepare an antenna pattern envelope from a
set of individual antenna patterns. This is frequently required to determine the worst-case radiation situation
in terms of the harmful effects of radio waves.
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€9 Antenna Pattern Editor 2.1 — [ x
[ Files Horizontal Plane Vertical Plane Parameters
Editor 27F bw:61.4% max:353° OED 2T bw:15.3%;max:10° OED
¢ Digttizer R o i o S T T T
Horizontal -~T7 & =1 [~
Wertical VT 3D
[5 Export ({7 e View
; M5 Planet )
RadioMobis O Relative
EDX Signal ®) dB
NSMA/TIAEIA
ol
V-Soft a0 Marual
i @ Ekahau JSON
ITU Reference Models
I$ Envelope
1L Utilties —
- @ Batch Conversion
- @ MS| = PAFX
{E}Seﬂings Ll ld L oF S B P
() Help o ~ L [0 N - ~ [T 1 @ @
Envelope
Selected antenna pattems =
Name Gain, dB | M
RRVV-65B-R4-Y2_Port 8 -45_02DT_1695 15.37
RRVV-65B-R4-Y2_Port 8 -45_03DT_16595 15.42 Use antenna gain
RRVV-65B-R4-V2_Port § -45_04DT_1635 15.48
RRVV-65B-R4-Y2_Port 8 -45_05DT_1655 15.66
.4 RRVV-65B-R4-V2_Port 8 -45_07DT_169% 15.3
RRVV-65B-R4-V2_Port 8 -45_06DT_1695 15.84
RRVV-65B-R4-Y2_Port 8 -45_08DT_16595 15.77
RRVV-65B-R4-Y2_Port § -45_09DT_1635 15.86
RRVV-65B-R4-Y2_Port 8 -45_10DT_16595 15.96
RRVV-65B-R4-V2_Port 8 -45_110T_1635 15.76
RRVV-65B-R4-Y2_Port 8 -45_12DT_1655 15.56
Create an antenna pattern envelope
= |

- Select a folder with antenna pattern files

- Select/Deselect All

¥
- Create an envelope pattern

- Copy envelope pattern to the Editor

You can select individual antenna patterns in the “Files” menu using the “Add this antenna pattern to

!
envelope” button * | to include them in the set for creating an antenna pattern envelope. You can also add
all antennas from a specific folder to the set in the “Envelope” menu. All selected files will appear in the
“Selected antenna patterns” list, and only antenna patterns marked with a tick in the list are included in the

calculation.

You can also take into account the gain of each antenna in the set. The gain values will be loaded from the
files, but you can edit them manually directly in the table if needed.
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Export Antenna Pattern to Files of Various Formats

Antenna Pattern Editor allows you to save the antenna pattern file in any of the following formats:

- MSI Planet

- Radio Mobile V3

- EDXSignal

- NSMATIA/EIA-804-B
- V-Soft

- Ekahau (*.json)

Export is performed for the antenna pattern placed in the Editor.

&9 Antenna Pattern Editor 2.1 — O x
[T Files Horizontal Plane Vertical Plane Parameters
Editor 2707 bw:EE.E‘;max:l‘OED z70¢ bwil18%max:3® OED m RRVV-65E...
j D.F“E;mma' P e e O 2 Gain 1214
e Vertis : - Gain Urits dBd 3D
|;| Export % Frequency (MHz) | 700 -
|$ M5! Planet Blectrical Downtilt ... | ELECTRIC. .. O Relat
> RadioMabile elative
EDX Signal @ dB
> NSATIVEA | Marul
‘o Bkahau JSON
ITU Reference Models |
@ Envelope
19 Utiities
i @ Batch Conversion b AR, “ 9
o Ml e PARX A TS
p Senas T e e
g5 : : (e
Export
M5 Planet File Header
NAME |[RRVV-65B-R4-V2_Fort 1+45_020T_0700| €D
MAKE |Commscope | 0
FREQUENCY [700 | @
H_WIDTH | | @
V_WIDTH | | @
FRONT_TO_BACK | | @
GAIN [12.14dBd | @
TILT [ELECTRICAL | @
POLARIZATION | | @
COMMENT | | @
Save
£ >

Export Antenna Pattern to MSl file

To save an antenna pattern file in Antenna Pattern Editor, you can select the desired format in the Export
menu, then fill in the header fields corresponding to this format. Information for each field appears when you
hover over the icon next to the corresponding field. The user usually determines the completeness of the
header by themselves. In radio planning tools, often only the antenna pattern from the file is used, and the
heading is rarely used. To save the file, you can click the Save button.
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€9 Antenna Pattern Editor 2.1 — [ x
[ Files Horizontal Plane Vertical Plane Parameters
Edl‘tDl' Not normalized; (_%maFBBfidEl g bw:108.3%max:2* OED Mot normalized; GmaFB.IS_cIEI =_ bw:28.6%;max: 357" OED [Y— ZoneFlex ..
J Dlgrt'ljer. tal ‘4 7 Manufacturer Ruckus
orizontal :
Vertical Gain MNaM 3D
[E] Export View
i @ M5 Planet .
RadioMobile el
EDX Signal ®) dB
| \N;_SSI':&A.-"I'IA.-'EIA Manual
B Bkahau JSON

ITU Reference Models = - ol @ @

@ Envelope
1L Utilties Expaort
: Batch Conversion ~ Ekahau JSON Options
MS| + PAFX
{a} Settings directional |true v
@ Hep horizontalPlane alignment |D

herizontal Plane scaleMin | NaM

elevationPlane alignment | ]

elevation Plane scaleMin |NaN

|
|
horizontalPlane scaleMax | NaM |
|
|
|

elevationPlane scaleMax | NaM

frequencyBand | FIVE et

vendor | Ruckus

defaulTitAngle [0

|
model |ZDneFIex T710 Sector |
|
|

manufacturerMaximumGain |NaN

antenna Technology | WIFI bt
defauttMounting | CEILING ne
apCoupling | EXTERNAL_ANTENNA ~

< >

Export Antenna Pattern to Ekahau * json file

Please note: in the trial version, it is possible to export antenna patterns only in the Radio Mobile V3 format
(*.ant). Export to all declared formats is possible only in the full version.

Utilities

Creating a PAFX Antenna Based on MSI Antenna Patterns

The MSI <> PAFX utility enables the creation of PAFX files—archives of XML files that store comprehensive

information about antenna parameters and radiation patterns.

A PAFX file fully encapsulates the characteristics of modern multiport antennas, including radiation patterns
for all ports, frequency ranges, polarizations, and electrical tilt angles.
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€9 Antenna Pattern Editor 2.1

[ Files MS| = PAFX
Editor +
¢ Digttizer Ea ]| i) 83 I
Horizantal Antenna: AQUA513R24v08 7
Vertical &)- Port: Port1 630-360Mhz +45 Lr1
D Bxport (- Port: Port2 690-960Mhz 45 Lr1
M5! Planet G- Port: Port3 690-950Mhz +45 Ri2
Radioabile B Port: Portd 690-960Mhz 45 Rr2
EDX Signal - Port: Port5 1695-2690Mhz +45 Lyl
NSMATIAEIA | 21 pag. Port6 1695-2690Mhz 45 Ly T
V-Soft &- Port: Port7 1695-2690Mhz +45 Ry2
“o @ Bkahau JSON | 2 b poqg 1695-2690Mhz 45 Ry2
% 2:2:‘;::"‘ Models - Band: 1635 - 2690 MHz
Y Erme . Pattem: AQU4518R24v08_1695_X_CO_I
5 Utities ) . Pattem: AQU4518R24v08_1635_X_CO_h
> Batch Canversion - Pattem: AQU4513R24v08_1695 X CO_I
B MS| o PARX .. Pattem: AQUA513R24v08_1695_X_CO_N

{:“3’ Settings - Pattem: AQU4518R24v08_1695_X_CO_h
() Help - Pattem: AQUA4513R24v08_1695_X_CO_I
- Pattem: AQUA4518R24v08_1695_X_CO_b
- Pattem: AQUA4518R24v08_1695_X_CO_h
. Pattem: AQUA4518R24v08_1695_X_CO_h

Vertical Plane

Mame AQU4518F Horizontal Plane
Comment

Minimum Frequency MHz 1695
MaximumFrequencyMHz 1695
MeasurementFrequencyMHz 1695

Polarization Minus45
Polarization Type Co
ElectricalTitDegrees 1

Electrical AzimuthDegrees 0
ElectricalBeamwidthDegrees 0
BoresightGain 1497
BoresightGain Uinit dBd
HorizontalBeamwidthDegrees 60.55
erticalBeamwidthDegrees  7.38
HorizontalBoresight Degrees -0
erticalBoresight Degrees 1
Frort ToBack Ratioc DB 28.61

- AQUAS 1SR mmaee o
Delete Pattern

Select this Antenna Pattern for Editing
Save Pattern as MSI File

- Pattem: AQI4518R24v08_1710_%_CO_h
.. Pattem: AQI4518R24v08_1710_%_CO_h
.. Pattem: AQIU4518R24v08_1710_%_CO_h
- Pattem: AQU4518R24v08_1710_%_CO_h
.. Pattem: AQI4518R24v08_1710_%_CO_h
.. Pattem: AQIU4518R24v08_1710_%_CO_h
.. Pattem: AQIU4518R24v08_1710_%_CO_h
- Pattem: AQIU4518R24v08_1710_%_CO_h

- Pattem: AQU4518R24v08_1733_X_CO_
.. Dattarm: 471 IAR100%4u08 1799 ¥ £0 K Y

< >
Lise the mght click fo creafe and manage free Flease do nof use invald characters in
view elements XML:c> "
<
MSI «» PAFX Utility
Toolbar:

Rl Load PAFX file

Save PAFX file

& =

Clear antenna parameters

Make the antenna pattern names as

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.

In the MSI <> PAFX utility, antennas are represented as a tree structure, with ports and frequency ranges
organized as nodes. 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
directly from MSI files, and you also have the option to import a group of MSI files simultaneously.

The utility allows for the creation, saving, opening, and editing of PAFX files. Furthermore, you can export a
specific directional pattern or a group of directional patterns for a single frequency range in MSI format.
Using the right mouse button, it's also possible to place a chosen directional pattern from the PAFX file into

the Editor.
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MS| «= PAFX
AEIRE
w —j| Version 74
= Port: Port 1 690- | AddNewPor | Name AQUA4518R24v08
i [+ Band: 650 - Add Mew Electrical Controller Type Cellular
[+ Port: Port2 630- o Comment VERSION V00
-- Port: Port3 630-960Mhz +45 Rr2 Manufacturer Huawei Technologies
[+ Port: Portd 690-360Mhz -45 Rr2 Cost 0
-- Port: Ports 1635-2630Mhz +45 Ly1 Cost Unit usD
& Port: Porté 1695-2630Mhz -45 Ly Length {cm) 199.9
& Port: Port7 1695-2690Mhz +45 Ry2 Width {cm) 429
& Port: Port8 1695-2690Mhz -45 Ry2 Depth {cm) 196
Blectrical Cortroller: Controller 1 Weight {cm) 295
Blectrical Contraller: Contraller 2 Wind Load Factor O
Blectrical Controller: Controller 3 3 Factor (dB)
‘... Blectrical Contraller: Controller 4 User Data 1
MS| < PAFX
|| || E3] I
Artenna: AQU4518R24v08 Liid 1
E"W Name Port 1 690-960Mhz +45
. [z Band: 630 - Add New Band Mumber of Parts
-- Port: Port2 650 Delete Port Polarization Plus45
&+ Port: Port3 690- AT Direction Both

MS] + PAFX

o) || &3 I

.Mtenna: AQU4518R 24408 Minimum Frequency 690

= F‘_urt: Port1 690-360Mhz +45 Lr1 MaximumFrequencyl 960
[F38 Band: 630 - 960 MHz SurnentsHectrical Tik Troe
-- Port: Port? £30-950Mhz |V Import Patterns from MSI Files “Electricalﬂ.zi Falze
" Part: Port3 650-960Mhz Save All Patterns as M5I Files ElectricalBe Falze
-- Paort: Portd 650-360Mhz shyAdjustal True
f4)- Port: Port5 1695-2630M NERI Contrallerle Controller 1
-- Port: Port 1695-2650M Delete All Patterns from the Band
[ Part: Port7 1655-2650M HYE il
M5| «= PAFX
M| h|&3] I
Menna: AQU4518R24v08 ~ MName AQUAST8R24v08_0D69C
= Port: Paort1 690-360Mhz +45 Lr Comment

[#- Band: 630 - 960 MHz
- Port: Port2 690-960Mhz -45 Lr1
(- Band: 630 - 960 MHz

B D attern: AQU4518R24v08_0690_jetotiie oo
- Pattem: AQU4518R24v08_0690_ Delete Pattern
- Pattem: AQU4518R24v08_0690_
- Pattem: AQU4518R24v08_0690_ :
- Pattem: AQU4518R24v08_0630 Save Pattern as M5 File
- Pattem: AQU4518R24v08_0690_X_CO_M45 071 ||  BoresightGain

MimimumFrequency 690
MaximumFrequencyl 690

Measurement Frequer 690
[ VY

Dol mmia =i

Select this Antenna Pattern for Editing

12.06

Editing antenna structure elements in PAFX format
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Batch Conversion of Antenna Pattern Files Between Different Formats

The Antenna Pattern Editor has a batch conversion utility that allows you to convert a set of antenna pattern
files between different formats. To perform the conversion, you can select the source and output folders, as
well as the format in which you want to convert the files. Then, you can click the Convert all files in the
folder button to start the conversion process. This allows you to easily convert multiple antenna pattern files
between different formats at once.

&9 Antenna Pattern Editor 2.1 — O >

[T Files Batch Conversion
Editar

£¥ Digttizer D
- @  Horizontal Source Folder |C:\Use.-rs‘u_lser\Desktup"\MSI_E.'EI.412'I]TE-‘u"D'I] | L

¢ Vertical
E| Export Cutput Folder |C:\Users‘u_|ser\Desktup\new | noo
- @ M5l Planet
- @ RadioMohbile COutput Format
- @ EDX Signal
c@ NSMASTIACELA

¢ W-Soft

- &  Ekahau JSOMN
ITU Reference Models
"ﬂ" Envelope
12 Ltilities
l# Batch Conversion
foo @ MSI e PAFX

{E} Settings

() Help

RadioMabile {*.ant)

ED¥ Signal (" pat)

< >

Batch Conversion
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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.
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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 afile.

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".

3D Antenna Pattern File Format

Antenna Pattern Editor supports a simple 3D file format as a CSV text file with antenna pattern values and
semicolon delimiters:
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[ D:\Data\ARP Types\03-ET5\3106B-500MHz.csv - Notepad++ - O X
File Edit Search View Encoding Language Settings Tools Macre Run  Plugins  Window 7 X
cHHBEERGE /i Ml ay 2% BE ST EEEBRE 7

[~ 3106B-500MHz.csv E3 | I

3D;G;5;lD;15;20;25;30;35;40;45;50;55;60;65;?0;?5;80;35;50;55;100;lDE;llD;lﬂE ~
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
10;-1.11;-1.10;-1.07;-1.04;-1.00;-0.97;-0.94;-0.90;-0.88;-0.86;-0.85,-0.83:-
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; -
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;-
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;-4.99;-5,03;-5.12;-5.26;-5.43;-5.67;-5.598;-6.34;-6.70;-7.09; -
40;-6.39;-6.38;-6.38;-6.40;-6.46;-6.59;-6.76;-7.02;-7.34;-7.74;-8.13;-8.64; -
45:-8.12;-8.08;-8.03;-8.02;-8.06;-8.16;-8.32;-8.559;,-8.96;,-5.40;-5.86;-10.37;
50;,-10.11;-10.08;-59.97;-9,.87,;-9.78;-9,77;,-9.84;-10.02;-10.31;-10.71;-11.18; -
55:-12.26;-12.087-11.849:;-11.60;-11.39:,-11.277-11.259;-11.45;-11.72;-12.10;-12
60;-14.23;-14.13;-13.83;-13.43;-13.05;,-12.77;-12.64;-12.64;-12.84;-13.18;-13
65;-15.4%;-15.21;-14.86;-14.42;-14.05;-13.77;-13.71;-13.79;-13.597;-14.25;-14
T70:;-15.91;-15.86;-15.65;-15.38,;-15.07;-14.832;-14.658;-14.66;-149.92;-15.17;-15
T5;-16.01;-15.99;-15.585;-15.83;-15.71;-15.62;-15.69;-15.77;-15.858;-16.16;-1¢&
§0;-16.13;-16.18;-16.25;-16.34;-16.38,-16.41;-16.45;-16.55;-16.72;-16.53;-17
§5;-16.492;-16.57;-16.74;-16.91;-17.06;-17.21;-17.459;-17.63;-17.84;-18.18;-18
90;-l1e.91;-16.%6;-17.11;-17.35;-17.59;-17.87;-18.20;-18.58;-159.03;-15.40;-1%
895;-17.6%;-17.71;-17.580;-18.13;-158.44;-158.85;-19.34;-19.84;-20.37;-20.582;-21
100;-18.71;-18.65;-18.6%9;-18.84;-19.09;-19.40;-19.85;-20.40;-21.01;-21.44;-2
105;-20.23;-20.03;-19.8%9;-19,90;,-20.01;-20.16;-20.55;-20.81;-20.82;-20.91;-2
110;-22.13;-21.591;-21.49;-21.27;-21.05;-20.90;-20.69;-20.45;-20.35;-20.03;-1
115;-24.29;-23.85;,-23.58;-23.27;-22.88;-22.34;-21.594;-21.15;:-20.34;-19.57;:-1
120,-24.567-24.659;-25.20;-25.580;-26.33;-26.15;-25.03;-23.46;-22.27;-20.89;-1

£ >

[0 Y S L T % T

-1 ™

[l el [l [l el e el
WD =] & 0 s L B = O O

[ I S L T O I I |

| S T G 5 T T 6 T S T O T R

o

length: 18644 lines: 39 Ln:1 Col:76 Pos:76 Windows (CR LF) UTF-3 NS

File sample in 3D format
Where:
3D is a sign of a 3D file
first line - theta angles from 0 to 359 degrees
first column - phi angles from 0 to 180 degrees

Such a file can be easily obtained from 3D ETS-Lindgren or Satimo file using any spreadsheet editor.
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