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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) 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.
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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)

- Atoll (*.txt)

- 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 runs on Windows 7, 8, 8.1, 10, and 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 “I 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 7-day trial period, you can try all of the program’s features without activation. After the trial
period has expired, you must purchase a license and activate the software to continue using all of its
features.

After the trial period, most of the program’s features - viewing, transforming and generating antenna
datasheets - will continue to work, but Antenna Pattern Editor will only retain the ability to export
antenna patterns in Radio Mobile V3 (*.ant) format.

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
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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)

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.
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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.

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.

CtpaHunua 6 3 30



Antenna Pattern Editor 2.0_230313 User Manual

I$ Files

A Edtor

é’ Digitizer

b @ Horizontal

@ Vertical
E| Export
M51 Planet
RadicMabile
= EDX Signal
= NSMA/TIA/EIA
= V-Soft
ITu Heference Models
72 Envelope

LI__D‘ Batch Conwversion
10y Settings

r,*. Help

&9 Antenna Pattern Editor 2.0

Horizontal Plane

Vertical Plane

bw:T2 8 max:356= LI

bw:15.7°;max:3° O'::)

3D

View

() Relative
® d8
Manual

Select file

File | D:\Data“Antennas \HUAWEMNAHP4518R3v06\AHP4518R3v06_0659_X_CO_M45_03T_Rr2 msi | e

Folder | D:\Data‘Artennas\HUAWENAHP4518R3v06

You can drag and drop a file or a folder into the application window.

File list

AHP4518R3v06_0639_X
AHP4518R3v06_0639_X |
AHP4518R3v06_0639_X
AHP4518R3v06_0639_X
AHP4518R3vDE_DRS9_X_
AHP4518R3v06 D639 X
AHP4518R3v06 D633 X
AHP4518R3v06_0633_X | CO
AHP4518R3v06_0655_X_CO_|
AHP4518R3v06_0639_%_CO_|
AHP4518R3vD6_0699_X_CO_
AHP4518R3v06_0655_X_CO_|
AHP4518R3v06_0633_x_CO_|
AHP4518R3vD6_0699_X_CO_
AHP4518R3v06_06599_X_CO_|
AHP4518R3v06_0639_%_CO_|

45 00T_Rr2msi  »

M

“M45_01T_Lrlmsi
_M45_01T_RrZmsi
_M45_02T_Lrl msi
“M45_02T_Rr2 msi
) 145 03T L 1msi

File data
Fil= format: M5] Planet
Mame: HUAWEI AHP4518R3vD6_(
Gain: 13.29dBi

File text

NAME HUAWE| AHP451BRIV0E_0E35 X A

FREQUENCY 0633

GAIN 11.14 dBd

TILTELECTRICAL

COMMENT VERSICN V0 435 degrees pol

HORIZONTAL 380

0.000.02

1.000.02

2.000.08

3.000.09

4.000.11

5.000.14

£.000.18

7.000.22

8.000.27

2.000.31 A
< >

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':D 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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&9 Antenna Pattern Editor 2.0 — O >
* Files Horizontal Plane Vertical Plane
Editar R hw:?&.ﬂ-‘;mu:S&B‘Dﬂ' R hw:lS.?‘;mu:S‘Dﬂ
& Digtizer O e e o G L e s & ) (o)
@ Horizontal 5 [ / \\ A 5 T R B A 3D
o Vetica R R R i R L
E] Bpo i ! View
T & MSI Planet 15 O Relative
RadioMabile i ,’l
@ EDX Signal - | // | @ dB
@ NSMA/TIA/EIA 26 [ Manual
b V-Scft . / i
ITU Reference Models - f: [
7 Envelope s [ |
I® Batch Conversion qj' |
Settings =
(Z) Help 45

20°210° 240° 270° 300°330° (¢ 30" 60° 90° 1207 150° 180
Select file
File |D:\Data\Arnennas\HUAWEI\AHF‘-151BHSvDB\AHF‘-151EHSvDB_DGBB_X_CO_M-ﬁ_DST_F{rZ.msi | o

Folder |D:\Data\Antennas\HUAWENAHP4518R3v 06 REE Py

You can drag and drop a file or a folder into the application window.

File list File data File text
AHP4518R3v06_DESS_X_CO_M45_02T_RrZmsi 4  File format: M5 Planet MAME HUAWEI AHP4318R3vDE_0633 X A
AHP4518R3v06 DEF9 X CO M45 03T Lrlmsi Mame: HUAWEI AHP4518R3v06_| FREQUENCY 0855

AHP4518R3v06 0639 X CO M45 03T RrZ2msi Gain: 13.23 dBi GAIN 11.14 B4
AHP4518R3v06_D639_X_CO_M45_04T_Lr1.msi TILTELECTRICAL

AHP4518R3v06_0639_X_CO_M45_ 04T Rezmsi v ¢ s GEMME”T“ERS'OWW“MMF;'"

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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&9 Antenna Pattern Editor 2.0 — O >

I$ Files Horizontal Plane Wertical Plane Slices
bw:zzz 7=maxc11a= (IS swaemacoe O+

Editor

¢ Digitizer

i @ Horizontal
fee @ \erical

[Z] Export
i ® MSI Planet
* RadioMobile

= EDX Signal

+ NSMA/TIA/EIA
@ V-Soft

ITU Reference Models
@ Envelope

I® Batch Conversion

{83 Settings

e
2) Help

3D

View

() Relative
® d8
Manual

Select file
File: | D:\Data“\ARP Types\05_EDX {pat)\WMNEU-TFU-18J5C-C170_edx_pattem pat

Folder | D:\Data"ARP Types\05_EDX (pat)

You can drag and drop a file or a folder into the application window.

File list File data File text
KVEA TFU-22EBT-0B_edx_pattem pat »  File format: EDX Signal WHNEU-TFU-18JSC-C170,1.7,1 s
Cmni 1 PAT Mame: WNEU-TFU-18JSCC170  0.0545
TUAC4.02U043075.az (1) pat Gain: 1.7 dBi 1,0.348
TUAQ4.02U043075 az pat 2,0.944
TUM-C3B.06L127050 8z pat i-g-z‘;

WHNEL-TFU-18J5CC170 edx o |
_902MHz_0DT_Port_1.FAT v ELE

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

toit.

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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I$ Files

Editor

£? Digitizer

= Horizontal

@ Vertical

[E] Expor

- MSI Planet

RadioMabile

EDX Signal

NSMA/TIA/EIA
@ V-Soft

ITU Reference Models

ﬂ Envelope

& Batch Conversion

Settings

(@) Help

& Antenna Pattern Editor 2.0

Horizontal Plane

hw:%.S‘;max:S‘O':D

FFV4-658-R3-V1 Port2 45 02DT 0617~

Select file

Vertical Plane

o bw:ts.a=maxcaos (OS>

() Relative
@ dB
Manual

FFV4-658-R3-V1 Port 2 -45 020T 0617~

Fle  [D:\Data\Antennas\Commscope'\FFV4-65B-R3-V1_Msi_10031530093_24667\FFV4-658-R3-V1_Port 2-45_10DT_0617msi | |=** ‘o‘

Folder |D:\Data\}\rﬂennas\Commscope\FFVd-G&E-H&-\H_I'U'Isi_‘IDDS153DDBS_2466?

You can drag and drop a file or a folder into the application window.

File list

FFV4-65B-R3-V1_Port 2 -45_09DT_0881m A
FFV4-65B-R3-V1_Port 2 -45_09DT_0891m:
FFV4-65B-R3-V1_Port 2 -45 09D T 0894

FFV4-65B-R3-V1 Port 2 -45_10DT 0617
FFV4-65B-R3-V1_Port 2 -45_10DT_0623m:
FFV4-65B-R3-V1_Port 2 -45_10DT_0629.ms
FFV4-65B-R3-V1_Port 2 -45_10DT_0636.m
FFV4-65B-R3-V1_Port 2 -45_10DT_0642.ms
FFV4-65B-R3-V1_Port 2 -45_10DT_0649.ms
FFV4-65B-R3-V1_Port 2 -45_10DT_0655.m
FFV4-65B-R3-V1_Port 2 -45_10DT_0662.ms
FFV4-65B-R3-V1_Port 2 -45_10DT_0668.ms
FFV4-65B-R3-V1_Port 2 -45_10DT_0675.m:
FFV4-65B-R3-V1_Port 2 -45_10DT_0681.m
FFV4-65B-R3-V1_Port 2 -45_10DT_0688.ms
FFV4-65B-R3-V1_Port 2 -45_10DT_0694.ms
FFV4-65B-R3-V1_Port 2 -45_10DT_0698.ms
FFV4-65B-R3-V1_Port 2 -45_10DT_0704.ms
FFV4-658-R3-V1_Port 2 -45_10DT_0710.ms ¥

File data
File format: M51 Planet

Name: FFV4-65B-R3-V1_Port 2 45

Gain: 13.51 dBi

File text
NAME FFV4-858-R3-V1_Port 2 45_1007_0617
FREQUENCY &17
BEAM_WIDTHE1
GAIN 11.36dBd
TILT ELECTRICAL
CLASS FFV4-858-R3-V1
FREQUENCY_BAMD 17 -£38
ELECTRICAL_TILT 10

HORIZONTAL 380
0.0 0.2
10 0.2
20 01
3.0 01
4.0 01
5.0 0.0
8.0 0.0
70 0.0
80 0.0
9.0 0.0
10,0 0.0

;D m

Comparison of two antenna patterns

Antenna Data Sheet

@ Add antenna pattern to compare
@ Remove antenna pattern from comparison

Antenna Pattern Editor also 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 *

1 of 1 FIEIFESN 0§ Find | Next

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

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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Q Antenna Pattern Editor 2.0

’ Files

Editor

£® Digttizer

: Horizontal
= Vertical
[E] Export
@ MSI Planet
RadioMabile
EDX Signal
NSMA/TIA/EIA
e @ \-Soft

ITU Reference Models
@ Envelope

© Batch Conwversion
Settings

(@) Help

Horizontal Plane

Vertical Plane

bw:57.6%;max:0° OCD

() Relative
@ dB
Manual

3D Visualization

Select file
File |D:\Data\.»‘\ntennas\Compmd Commi

Folder |D:\Data\.»‘\ntennas\Compmd Commi

You can drag and drop a file or a folder into ]

File lst
71-70HD-220.pln
471-70HD_5.pin
47170_1.pn
47170_2pln
47170_3pln
47170 4 pn
480-70_2_H pin
480-70_Vpin
490-701-H pin
490-70-2_V pln
490-70R_3_H.pin
490-70R_3_Vpln
490-70_2_H pin
490-70_2_V pln
490-70_3_H pin
490-70_3_V pln
531-70HD0_5.pln

531-70_2 pin
532-70HD_6.pin

s D m

3D visualization of 2D antenna pattern

CrpaHuua 12 n3 30



Antenna Pattern Editor 2.0_230313 User Manual

’ Files

Editor

¢# Digitizer
Horizontal

Vertical

[E] Export
@ MSI Planet
RadioMabile
EDX Signal
NSMA/TIA/EIA

W-Soft

ITU Reference Models

@ Envelope

I© Batch Conversion

Settings

@ Antenna Pattern Editor 2.0

— O *
Horizontal Plane Vertical Plane Slices
NOT NORMALIZED 70 bw:36.7%;max:0° OCD NOT NORMALIZED a7ge bw:345%max:370° OCD [ -~
EZ e oy A A 240 B e g N ?D“
15° 3D
20
25° View
%» () Relative
o
\ a5 ® dB
| 50 ] Manual
T 55 anual
| 60°
| &
/ 70"
O x

Select file
File: |D:\Data\a‘\HF‘ Types\0F-ETS\31604

Folder |D:\Data‘u‘\HF‘ Types\05-ETS

*You can drag and drop afile or a folder into th .

File list

3106B-500MHz csv
3115-750MHz csv

3147 1 _5GHz_2000MHz cav \
3160-05-3550MHz cav

ets.csv

3D Antenna Pattern Visualization

Edit/Transform/Create

In the “Editor” block of Antenna Pattern Editor, you can create, edit, and transform antenna patternsin 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 fill in and edit the table manually, and there are also advanced options for copying and pasting
table cells via the clipboard 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.
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& Antenna Pattern Editor 2.0 — ] X
[ Files Horizontal Plane Vertical Plane Options
|$ Editar NOT NORMALIZED bw:se.?=;ma=:|:=o NOT NORMALIZED bw:s.1=;ma=:z=OED
Digiti _— i — - : HA
f ig |zer. A-l: Vv
i @ Horizontal w/H 3D
i@ Wertical
|:7| Export P View
i @ MSI Planet ) Relative
» RadioMobile
> EDX Signal | ® dB
e NSMA/TIA/EIA ‘_|" Manual
e @ V-Soft Uy
ITU Reference Models L
ﬂ Envelope L
& Batch Conversion
{g} Settings
@) Help
Editor
Horizontal plane Vertical plane
Angle, Rel A | Step |30 12| Setpoints Angle, Rel A Step 30 -+ Set points T~H E*
deg. deg.
& =2 & =2
o ° BB ENERECRE » I o> EMENCHE =
1 5.187 1 5.080
2 5.170 - &8 2 5.194 - &I 32
D
3 5145 0 3 4.955 o
4 5110 ﬁ ﬁ *.* ﬁ 4 4357 ﬁ ﬁ ﬁ ﬁ
5 5.069 e[ 5 359 [
6 5.020 f=3 ﬁ B 2,651 fo3 ﬁ oy o)
7 4965 90° 7 1,695 90" | VW AP T 1
8 4906 8 0.883 "4-"'-:' .:_.,...
3 4344 3 0.552 I C
10 473 10 0.790
11 4717 11 0.590
12 4655 12 0.991
13 4596 |V 13 0806 ¥
Editor

Manual Entry and Editing Antenna Pattern

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. 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

Copy Antenna Pattern Data from Spreadsheets and Text Files

The Editor also allows you to insert angles and corresponding values of the antenna pattern from
spreadsheets and text files into the table. To copy data from a spreadsheet, you can copy two columns (a
column with angles and a corresponding column with values), then click the Paste data from clipboard
button. In the prompt that appears, specify the type of units to be inserted - dB or Relative - then click on
OK, and the data you copied will appear in the table sorted in ascending angles. If there were already
antenna pattern values with the same angles in the table before, they will be replaced with new ones.
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You can also copy antenna pattern values from text files into the Editor. In this case, in the text file, angle
values and antenna pattern values must be separated by spaces or tabs. You can copy the lines you need
in the text file and paste them into the table. In the prompt that appears, specify the type of units to be
inserted - dB or Relative - then click on OK, and the data you copied will appear in the table. If there were
already antenna pattern values with the same angles in the table before, they will be replaced with new
ones.

[ D:\Dropbox\Antenna Pattern Editor\antenna.it - No..,  — O *
File Edit 5Search VYiew Encoding Language Settings Teols Macro
Run  Plugins  Window 7 X
o BRRaldhb N ETETE N
[=l antenna =t E3 l Ut
1 0 0 -
2 11 -0.38
3 22 -1.42
;. 33 -2.498
3 43 -—4._.889
& SER e
7 &7 -11.07
i g8 -17.88
e 85 -20.7
10 101 -23.38
11 105 -24.75
12 108 -25.42
13 112 -25.89
14 115 -25.83 | v
Ln:14 Col:13 Sel: 14714  Windows (CRLF)  UTF-8 NS

Copy antenna pattern from a text file

You can run two instances of Antenna Pattern Editor on a computer and copy-paste the antenna pattern
values between different windows. This method is convenient to use when you need to replace the
antenna pattern in one plane - horizontal or vertical.

Copy Antenna Pattern from FCC Website

You can also copy antenna patterns from standard FM query 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. If the FM or TV station has a
directional antenna, you can copy its antenna pattern in the azimuthal plane and paste it into the Editor.

CrpaHuua 15 13 30


https://www.fcc.gov/media/television/tv-query
https://www.fcc.gov/media/radio/fm-query

Antenna Pattern Editor 2.0_230313 User Manual

~ - O *

FE TV Query Results -- Video Divisic X +

&«

» 00 :

| WF}

c 0 # transition.fccgov/foc-bin/tvg?call=WFXT&fileno=&state=&city=&cha... & ¥

Technical Data Links & Maps

42° 18" 10.70" M Latitude 42.302972 WFXT's first license
71° 13' 04.90" W Longitude (MAD 83) -71.218028 was granted 04-14-1978.
Site 1s in the in Canadian Border Zone -- Nearest border point is 292.5 km at 75.%°
Polarization: ElT4iptical (H = V)
Effective Radiated Power (ERP): 1000. kW ERP
Antenna radiation center Height Abowve Average Terrain: 350. meters HAAT - Calculate HAAT
Antenna radiation center Height Abowve Mean Sea Level: 393, meters AMSL
Antenna radiation center Height Abowve Ground Level: 347.0 meters AGL
TV Zone: 1

Antenna ID No.: 25076F316c250944016c2a77639e0e%c
Antenna Make: DIE Antenna Model: TUM-AP-04-14/56H-2-B

Dhirectional

Relative Field values for directional antenna

Additional Individual Tower Information from the Antenna Structure Registration database.
{Use the Registration MWumber Tink for detailed information.)

ASRN Eite overall Height Owerall Height MAD B3 Tower Coordinates ; FAA Study No.
Elevation Above Ground  ADOVE MEEM SBE — o oo m oo oo . Cua:srg_'tu
(maters) (meters] (meters] Latitude Longitude g ‘
1004233 46.0 366.0 412. 0 N4zt 18" 10.7" W 71 13" 4.9" To NADZ7 2014-ANE-121-0E

FA4 Tinks: oOpen Dbstruction / Airport Airspace searches then try FAA Study No. 2014-ANE-121-0E

Copy antenna pattern from FCC website

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 |3'|]' EI” Set points Fill the table with azimuths/elevations at a given interval

B

E

B

Copy selected cells to the clipboard
Paste data from clipboard

Copy all cells to the clipboard
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TriIEEcelo =

—c
-
——

&+

U 0

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 the antenna pattern

Simplify antenna pattern by using Douglas-Peucker algorithm
Interpolate in 1 degree step

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
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
Edit antenna pattern parameters

Create a new antenna pattern

Undo

Redo

Transform 3D antenna pattern to 2D

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
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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 0-degree antenna pattern direction
-3dB - point the appropriate level in the image
*-dBE - 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.

£
Step 3. Using the tool J, 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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& Antenna Pattern Editor 2.0 = - %
[ Files Horizortal Plane

Editor o ”

f Digitizer I '$‘ A58 IE' -3dB -10dB -20dB -30dB -40dB -%-dB - ﬁ dB - ?'Q__‘_:é't'

= MSI Planet

= RadioMobile

= EDX Signal

= NSMA/TIA/EIA

@ V-Soft

ITU Reference Models p— —
ﬁ_‘_\" Envelope .
® Batch Conversion 1 so
{E} Settings
(@) Help

165

—
o

&

195

uopaanp waped euusUE a8l

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.

[7] Files

Editor

¢ Digitizer

l$ Harizontal

e @ Vertical

[E] Expott

@ M5 Planet
RadioMabile
EDX Signal
NSMASTIASEIA
Leow -Soft

ITU Reference Models
ﬂ Envelope

® Batch Conversion
{E} Settings

(@) Help

€9 Antenna Pattern Editor 2.0

— ] *
Horizontal Plane
$ 2 El-ada A0dB 2008 30dB 40dB %dB | () ﬁ E/fEma - @
23
90
24 ;
220
1 =7
(=]
| 5
\ @
\ ['=]
\ o
o
Lo
@
..... B
5
=
g
=
1
g
40 i
120

Drawing an Antenna Pattern Using a Blank Template

Antenna Pattern Synthesis Based on ITU-R Reference Models
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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.

&» Antenna Pattern Editor 2.0 — O e

[7] Files Horizontal Plane Vertical Plane

ED Editar bw:GEz;max:FOED 270° bw:G.Ez;maz:FOED
e 200° 2401 1. L. ] ' 200°
SNV TR C’sn)

& Digtizer
View

* Horizontal
= Wertical
[E] Export
() Relative
@ dB
Manual

= MSI Planet

* RadioMabile

= EDX Signal

= NSMA/TIAEIA
= W-Soft

? Reference Models
7Y Envelope

|I© Batch Conversion
{é} Settings

() Help

Reference Models

Rec. ITU-R F.1336-5 {omnidirectional and sector antennas) Sinuscidal 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)
Beam tilt {degrees) Beam tilt {degrees) EI
Pattem type | Peak sidedobe e Viewing angle in azimuth plane (degrees) EI
Antennatype | Typical antenna - Viewing angle in elevation plane (degrees) D
Side-obe level (dB)

H v

x
-<

Rec. ITU-R F.655-8 {rotationally symmetrical antennas)

Frequency {(MHz)
Antenna 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: Type of antenna pattern approximation:
- Peakside-lobe - on the peaks (maximums) of the side lobes
- Average side-lobe - the average level of the side lobes
Antenna Type Antenna Type
- Typical antenna - Typical antenna
- Improved side-lobe performance - Improved side-lobe performance antenna
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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& Antenna Pattern Editor 2.0 — ] X
[T Files Horizontal Plane Vertical Plane
Editor 270 bw:55.3=;ma=:E=OED
é Digitizer .
; Horizontal
e @ Vertical
El Export View
i @ MSI Planet O Relative
RadioMabile
EDX Signal ® dB
_ Sssr:ﬂmwa,a Manual
ITU Reference Models
I* Envelope
(& Batch Conversion |
{g} Settings
@) Help
Envelope
Selected antenna pattems ==
Name Gain, dB I M
4 80010674_2650_x_co_m45_02 16.56
20010674_2650_x_co_m45_0% 16.61 Use antenna gain
80010674_2650_x_co_m45_04t 16.72
80010674_2650_x_co_m45_0% 16.76
30010674_2650_x_co_m45_0&t 167
80010674_2690_x_co_m45_07 16.83
80010674_2690_x_co_m45_08t 16.82
20010674_2650_x_co_m45_05t 16.62
20010674_2650_x_co_m45_10t 16.42
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

A
+

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.

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
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- Radio Mobile V3
- EDXSignal
-  NSMA TIA/EIA-804-B

- V-Soft

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

[ Files

Editor

£? Digitizer
Horizontal
Vertical

RadioMobile
EDX Signal
NSMA/TIA/EIA
W-Soft

ITU Reference Models
ﬂ Envelope

& Batch Conversion
{g} Settings

(2} Help

& Antenna Pattern Editor 2.0

Horizontal Plane

bw:64.5=;ma=:E=OED

Export
M5 Planet File Header

NAME [RRVV-65B-R4-V2_Port 1 +45_02DT_0849 | €D

MAKE | | @
FREQUENCY (249 | @
H_WIDTH | | @
V_WIDTH | | O
FRONT_TO_BACK | | @
GAIN [15.14 dBi | @

TILT [ELECTRICAL | @
POLARIZATION | | @
COMMENT | | @

File format data, as well as restrictions when exporti
Appendix 1to the User Manual.

Save

ing to this format, see

Vertical Plane

2 .=;r15=:2=O'::>
> dan’

- O X

View
() Relative

@ dB
Manual

H &

Export Antenna Pattern to MS 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.

Please note that if the software is not activated after the trial period, you can only export antenna
patterns to the Radio Mobile V3 (*.ant) format.
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Batch Conversion of Antenna Pattern Files Between Different Formats

Antenna Pattern Editor has a Batch Conversion menu 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.

[ Files
Editor
¢ Digtizer
i @ Horizontal
i @ Vertical
[E] Export
i @ MSI Planet
RadioMaobile
EDX Signal
; NSMA/TIAZEIA
e ® YSoft
ITU Reference Models
ﬂ Envelope

Batch Conversion
Settings

(3) Help

€@ AntennaPatternEditor 2.0

Batch Conversion

Source Folder |D:\Data\An‘tennas\Airspan

Output Folder |D:\Data

Output Format | Radio Mobile (*.ant) ~

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 ASCIl 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
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MAKE
FREQUENCY
H_WIDTH
V_WIDTH
FRONT_TO_BACK
GAIN

TILT
POLARIZATION
COMMENT

OH..359H

0V..359V

Name of the manufacturer

Frequency in MHz

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

Antenna gain in dBd when in dBi this must be specfified
Electrical tilt of the main beam in degrees

Horizontal, vertikal, +45 or -45

Comment

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

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

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

The export feature to Radio Mobile V3 (*.ant) format will work even after the 7-day trial period has

expired.
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Restrictions when exporting to the Radio Mobile 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.

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.
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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.

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.

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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3D;G:5;10;15;20;25;30;35;&0;&5;50;55;60;65;?0;?5;30;85;50;55;100;105;110;1ﬂ5 ~
0;-0.76;-0.75;-0.71;-0.66;-0.61;-0.54;-0.48;-0.41;-0.34;-0.25;-0.24;-0.19;-0
5;-0.%6;-0.5%4;-0.50;-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;-1.56;-1.59;-
20;-2.15;-2.14;-2.12;-2.12;-2.13;-2.15;-2.159;-2.25;-2.33;-2.43;-2.53;-2.64; -
25;-2.90;-2.89;-2.88;-2.980;-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;-3.582;-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;-5.88;-6.34;-6.70;-7.09; -
40;-6.39;-6.38,-6.358,-6.40;-6.46;-6.59;-6.76;-7.02;-7.34;-7.74;-8.183;-8.64; -
45:-8.12;-8.08;-8.03;-8.02;-8.06;-8.16;-8.32;-8.559:-8.596;-5.40;-9.86;-10.37;
50;-10.11;-10.08;-98,97;-9.87;-9.78;-9.77;-5.84;,-10.02;-10.31;-10.71;-11,18; -
55:-12.26;-12.087-11.84;-11.607-11.39;-11.27,-11.29;-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
©3;-15.459;-15.21;-14.86;-14.42;-14.05;-13.77;-13.71;-13.75;-13.57;-14.25;-14
T70:-15.81;-15.86;-15.65;-15.38,-15.07;-149.82;-14.68;-14.66;-14.92;-15.17:-15
75;-16.01;-15.88;-15.585;-15.83;-15.71;-15.62;-15.6%;-15.77;-15.859;-16.16;-1¢&
80;-16.13;-16.18;-16.25;-16.34;-16.38;-16.41;-16.45;-16.55;-16.72;-16.598;-17
85:-16.49;-16.57;-16.74;-16.91;-17.06;-17.21;-17.49;-17.63;-17.84;-185.18:-18
90;-16.91;-16.9%6;-17.11;-17.35;-17.59;-17.87;-18.20;-18.58;-15.03;-19.40;-19
85;-17.69;-17.71;-17.50;-158.13;-15.44;-18.85;-159.34;-159.84;-20.37;-20.92;-21
100;-18.71;-18.65;-18.69;-18.84;-15.09;-19.40:-19.85;-20.40;-21.01;-21.44;-2
105;-20.23;-20.03;-19.89;-19.,590;-20.01;-20.16;-20.55;-20.81;-20.92;-20.91;-2
110;-22.13;-21.91;-21.49;-21.27;-21.05;-20.90;-20.69;-20.45;-20.38;-20.03;-1
115;-24.29;-23.85;-23.58;-23.27;-22.88;-22.34;-21.94;-21.15;-20.34;-19.57;:-1
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-2 INS

Where:
3Disas

first line

File sample in 3D format

ign of a 3D file

- 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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