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1. Installation and initialization

A.  Installation of the program

Radio Mobile is freeware VE2DBE and can be downloaded:
http://www.cplus.org/rmw/download/download.html
Follow the instruction for installation.

For more information, a Yahoo group, dedicated to Radio Mobile, exists:

http://groups.yahoo.com/group/Radio Mobile Deluxe/

B.  Modification of Map_link. txt

Modify Map_Link.txt with Notepad, remove the accents in front of the
different URLSs:

'www.expedia.com

‘virtualearth.net

‘map.access.mapquest.com

‘google.com

'us.maps3.yimg.com/aerial.maps.yimg.com

...... 2


http://www.cplus.org/rmw/download/download.html
http://groups.yahoo.com/group/Radio_Mobile_Deluxe/

C. Initialization

Start the program: rmweng.exe.
Go to “ Options — Internet “ and fill in the path where the different maps can
be stored locally. Do this for all internet sources.

x

Prosy
Weh update Cericel |

—5SRTM

OF.

Landzat

OpenStrestid ap o
Temaserer " Download from Intermet if a file iz not found on local path

Toporama
Google Map

UG T f+ Download from [ntermet if a file iz not found on local path and keep a lozal copy

= Usze local files only

Local filez path
|E:\F| adiokabilet SR THM

Internet ftp directary

I Other j

| [ Zip

Be sure that your firewall doesn’t block these sides and ports used by these
sides!

2. Setup of trainings/competition area.

Next step is the creation of the simulation area, beacons and receiver. As
Radio Mobile is originally created for the coverage calculation of a network,

we have to create a network and define the units (receivers/transmitters) in it.
After that, we will define the area where we want to do the simulation.

D. Network creation

For every different area you want to simulate, we have to define a network.
For every fox (beacon) and every receiver, we need a unit.
The default values are ok to start our first simulation:



[]New Net initialization x|

Mumber of netwaork, 5
umber of netwaorks o] Ok
Murmber of units |5|:|
Mumber of swstenms |25 Drefault
E ztimated memon needed 20k
Lze map
4571 8'00,0" 073718'00,0" 50,00 Km

Save your net with a new name e.g. ARDF:

Save in; IB F adiot obile j € [_? N
ankenna
ican
SRTM
ty Documents
-
o B
by Computer
File narme: I.-'i‘-.F!DFlnet j Save I
Save astype: | Network Fils [NET) =l Cancel |
s

Fill in the network properties:
- Net name.
- Band: 144MHz — 145 MHz
- Polarization: Horizontal
- Climate: Maritime temperature over land.



IEEINetwurks properties

Lizt of all nets

Sankt Englmar
Met
Met
Het
Met
Met
Met
Het
Met
Met 10
Met 11
Met 12
Met 13
Met 14
Met 15
Met 16
Met 17
Met 18
Met 19
Met 20
Met 21
Met 22
Met 23
Met 24
Met 25

[Am it W p I B S TR Y )

Default parameters Copy Met

Fazte et

x|

Cancel (]9

Parameters

Topology | Membershipl Systems |

Style |

Met name

|Sankt Englrmar

Minirum frequency [MHz] I'l 44
M axirmurmn frequency [MHz) I'l 45

Surface refractivity [M-Unitz) I—
am

— Polanization
™ Vertical =

— Mode of vanabiliby
¥ Spot

£ Accidental

" obile

" Broadcast

# of time IEEI

% of locations |50

% of situations |70

—Additional lozs

" City " Forest

%z

Ground conductivity [S/m) I—
0,005

Relative ground perrmittivity I—
15

— Climate

" Equatarial

{~ Continental sub-tropical

" Maritime sub-tropical

" Desert

= Continental temperate

% Maritirme temperate over land

" Maritime temperate over zea

"-i-'{'.lNetwurks properties

Lizt of all nets

Sankt Englmar
Met
Met
Met
Met
Met
Met
Met
Met
Met 10
Met 11
Met 12
Met 13
Met 14
Met 15
Met 16
Met 17
Met 18
Met 19
Met 20
Met 21
Met 22
Met 23
Met 24
Met 25

[n R B B ey B S TR )

Default parameters Copy Met

Pazte et

X

Cancel (]9

Parameters Topology

Membership | Systems |

Style |

[ “isible

% “oice net [Command?Subaordinate/F ebroadzast]

{~ Data net, star topology [Master/Slave)

" Data net, cluster [Mode/Terminal]

Membership will be defined later. It defines which Rx and Tx is active.



IEEINetwurks properties

Lizt of all nets

Sankt Englmar
Met
Met
Het
Met
Met
Met
Het
Met
Met 10
Met 11
Met 12
Met 13
Met 14
Met 15
Met 16
Met 17
Met 18
Met 19
Met 20
Met 21
Met 22
Met 23
Met 24
Met 25

[Am it W p I B S TR Y )

|
Default parameters Copy Met Fazte et Cancel 0k
Parameters Topology | Hemhershlp Systems | Style |
Lizt of all units _EEILEDTE:?E[_I
Wt 1 S — =]
Uit 2 I SIman
[JUnit 3 System
[]Urit 4 Syatem 1 -
Uit 5 e =l
ClUnit B Antenna height (m]
kit 7
CUrit & - % System 2
[JUrit 9
ClUrit 10 " Dther [05
[ it 11
At 12
Uit 13
Ukt 14
[IUdrit 15
[t 16
Uit 17
[t 18
] Urit 19 hd!

We will define 2 different systems: a receiver and a transmitter:

You can define the receiver with a yagi antenna, but for our purpose, we will
use a omni directional antenna to avoid the work to changing always the
direction of the antenna.

This is the example with yagi:




If‘_:"‘lNetwurks properties

Lizt of all spstems

Default parameters | Copy Met

Fazte et Cancel

Syztem Parameters

Syztem

Topology | Membershipl Systems

Syztem

Syztem
Syztem
Syztem
Syztem
Syztem
giitzm H Tranzmit power [ att]
Syztem 12
Spetem 13 Receiver threshald [pt]
Syztem 14
Syztem 15
Syztem 16
Syztem 17
System 18 Antenna type
Syztem 19
Syztem 20
Syztem 21
Syztem 22
Syztem 23 Antenna height [m)
Syztem 24
Syztem 25

System name

[Am it o p I B SR PR Y )

Line lozs [dB)

Antenna gain [dEi]

Additiohal cable logs [dB/m)

Add to radiosys. dat

I Select from B adiozys. dat j

|Receiver

[E1z Bm [90
E— (Bml [107
[0 [Cablercavitesscannectors )
[yagi.ant S vew |
. (B [185
[~ (&bove ground)

IEI [ If antenna height differs | =

| Remove from radiosys. dat

Antenna pattern

Antenna file

Frant beam azimuth [*)

aalant L I

[ Draw labels

| i
Frant beam gain [dBi]

| 4
Scale [dB]

| 20
v Draw grid

‘ Draw

Copy to clipboard

Plot color

Grid color

B ack color

=101 |

This without yagi:




IEEINetwurks properties

Lizt of all spstems

| ECEIvES
Transzmitter
Syztem
Syztem
Syztem
Syztem
Syztem
Syztem
Syztem
Syztem
Syztem 11
Syztem 12
Syztemn 13
Syztem 14
Syztem 15
Syztem 16
Syztem 17
Syztem 18
Syztem 19
Syztem 20
Syztem 21
Syztem 22
Syztem 23
Syztem 24
Syztem 25

—_
o L0 e L

Tranzmit power [ att]
Receiver threshald [pt]
Line lozs [dB)

Antenna type

Antenna gain [dEi]
Antenna height [m)
Additiohal cable logs [dB/m)

Add to radiosys. dat

Default parameters Copy Met Fazte et Cancel 0k
Parameters Topology | Memberzhip | Systems Style |
ISeIect from R adiozps. dat j
System name |Heceiver|

ez B [30
E— (Bml [107
[0 [Cablercavitesscannectors )
f o art =] &I
. (B [185
[T (&bove ground )

IEI [ If antenna height differs | =

| Remove from radiosys. dat

And the transmitter:

I}'-“_:"{INetwurks properties

Lizt of all spztems

Default parameters | Copy Met

Pazte et Cancel (]9

| Receiver

Syztem
Syztem
Syztem
Syztem
Syztem
Syztem
Syztem
Syztem 10
Syzstemn 11
Syztem 12
System 13
Syztem 14
Syztem 15
Syztem 16
Syztem 17
Syztem 18
Syztem 19
Syztem 20
Syztem 21
Syztem 22
Syztem 23
Syztem 24
Syztem 25

[n R R R p Ry I

Parameters

Topaology | Memhershipl Systems

Style

System name

Tranzmit power [ att]
Receiver threshold [pt]
Line lazs [dB]

Antenna type

Antenna gain [dEBi]
Antenna height [m]
Additional cable loss [dB/m)

Add ta radiosys. dat

I Select from Badiogys. dat j

| Transmitter

— B [30
— (eBm) [107
[0 [Cablercavites+cannectors )
[t < v |
. ) [185
27 (Above grourd)

IEI [ If antenna height differs | =

| Remave from radiosys. dat

Style:




- Propagation
interference.

I}i_EINetwurks properties

mode: Use “Two Rays” for Line-Of-Sight with

Fazte et Cancel QK

Default parameters Copy Met

Parameters Topology | Membershipl Spztems | Style

Fropagation mode

¥ Usze "Two Fays" for Line-OF-Sight

[+ Diraw a green line i B relative signal [dB] iz >=

|3
[¥ Else draw a yelow line if B relative signal [dB] is »=

T

[w Else draw a red line

v Diraw lines with dark background

Mate that if the net topology iz type cluster and number of hopz: 0, then the
color pellow iz not uzed and the threshold iz zet to O both for green and red

Save everything by

pushing “OK” button.

E. Area selection
Choose the right area in the map properties: file — map properties.

[ ] WGS coordinates

Latitude ’

()

[T (- Ok

Longitude |U1 2

B G (R E

Cancel

Latitude |43.00117

Longitude |12.86195

QR [INBIKA




=T, | . . .
™ Properties of ..\sankt englmar.map

— Centre
4970004, 2N 01 2*61'43.0"E
JHEIEA,

Latitude Longitude

Extract

|43.00117 1286195

Uze cursor position

“World map

Select a city name

Enter LAT LOM ar GRA

ISeIect a unit j

[ Adjust units elevation
("
[ Force gray scale

— Size [pixel]
width[pixelz) Height [pixelz]
|1 280 |1 024
— Size [lkm]
width(km] Height [km]
IE,25 5,00
— Elewvation data zource
Dirive or path Top laper
ISHTM LI Ic:'\geodata'\sttm'l Browse...
INune ;I Ic:\geodata\gtupuSD Browse... |
INu:une LI |c Browse...
INune ;I Ic Browse... |
INu:une LI |c Browse...
v Ignote missing files Bottom laver

Initialize matris with elesation [m) IEI

Cancel

Top Left
49°01'25"M
M2+49'09"E

Top Right
45°07'25"M
25417

Biottam Left
485843
M2-49'09"E
Bottam Right
480843
M54 E

Pushing the Extract button, we become the elevation data:

IN ..\ardf.net - Radio Mobile - [...\sankt englmar.bmp]
[ fle Edt Vew Tools Optons Window Help Sron

OEHEA@QQ«s | IDNEA & Ress 0Ll TR B

[Ready

[45°0004™N [ 2°51'43"E 926,9m

And save the new map information:




21|
Savejn | () RadioMabile = @ =&

ankenna
ican
SRTM

by D'ocuments

-
ot
by Camputer

File narme: ISankt Enalmar map j Save I
Save az type: IMap File [MAP] j Cancel |
P

To get the satellite photo from the same area, switch on the “Merge picture”
flag. Adjust the scale to get the satellite photo from one of the sources (in
this case VirtualEarth).

With the option add:

[N ..\ardf.net - Radio Mabile - [..\sankt englmar._elevation_sattelite.bmp] [(AEE

WESE Window Help Srop -8 x

CFHERCAAcI0RE & %Bas 0K FeO0 6| 0

[ [Feady [450092'N 0125202 E 707.9m

(save the new picture)



With the option copy:
I

rdf.net - Radio Mobil ankt englmar sattelite.bmp]

[ Fle Edit view Tools Options Window Help iop -8 x
DFHE%@Aa«sINNA & RBL2s 0L TEEOEE D

= = v

=

by X

=

[Ready [45°00°37"N 1 2°51'46"E 721,9m

F.  Define Rx/Tx position
Place the cursor on the Rx/Tx position (red line):

TN _\ardf.net - Radio Mobile - [ \sankt englmar sattelite.bmp]
Ij] File Edit View Tools Options Window Help Ltop

Dﬁﬂﬁ*&l@ﬁﬂ@@ﬂtﬂ[ﬂ\§|éﬁgﬂ\mﬁm\w©®l§ﬁ|ﬁi\

1

™ X

[49°0079'N 0 17'E x=728 p=570 Map=T74m




Select: file — unit properties (select unit at cursor position):

ﬁ.’x Units properties
prope

RECEive = M ame Elexeation [m)
Foxl — |Fm-:3 LI I??3«9 o ok
o2

— Position

43700193, M 2752717 2E | [

Copy Paste
Foed JMBSKA

Unit 7 ™ Locked
Unit 8 Move up
Unit 3 Enter L&T LOMN or QRA
Unit 10 Move down
Urit 11 Place unit at cursor position
Uit 12

Unit 13
Unit 14 Flace cursor at unit position Erat

Unit 15

Unit 16 Add unit to cities.dat
Unit 17
H::: :Ilg Get unit from citiez, dat Clear all
Unit 20
Unit 21 . Sort
Unit 22 Sle

Uit 23 ¥ Enabled i Left ' Centre " Right

H::E Sg [ Transparent

Unit 26 [~ Molabel BackColar
Unit 27 lcon 16416 pisels

Unit 28 Ll J _’I LI
mit 29 ;

Imnpart

Apply style

FareCalar

rnit 30
nit 3

[

[ Show only units that are members of a visible netwark:

I ..\ardf.net - Radio Mobile - [.-\sankt englmar sattelite.bmp]
[ Ble Edit Vew Tools Options Window Help op BEES

CEHE%@QAec-sI0HE S Re2s OLE vEOOEE D

&

[49°0019'N 012°6217°E %=728 p=5710 Map=774m [49°00°54™N 01 2°53'23°E 522m

It's also possible to enter the fox position by his coordinates:



[ ]WGS coordinates [5__<

Latitude BRI oK.

Longitude (12~ |52 168 " E

Cancel

Latitude |48.9341

Longitude |12.87134

QR4 [JNESK:

G. Add Rx/Tx to the network:
Add the receiver and foxes to the network in the network properties option:

For the receiver:

& Networks properties

Default parameters Copy Met ‘ ‘ Cancel ‘ ak
Lizt of all nets
Sankt Englmar
Met 2 Parameters | Topalagy | Hemhership| Syztems | Style |
Met 3
e g Member of Sankt Enal
Met & . . ember of 5ankt Englmar
N ? |
W LY
Hz: g 7 Fol — |Subu:urdinate j
Met 9 v| Fox? Syztem
HEt 1? v Foxd
s v Foud

MNet 12 )
et 13 w| Foxb Antenna height [m]
Met 14 Unit 7
Net 15 Unit 8 — || & System 1
MNet 16 Uit 9
Met 17 Urit 10 " Other
Met 18 .

nit 11
MNet 19 .
Met 20 rit 12
Het 21 Uit 13
Met 22 drit 14
Net 23 it 15
Met 24 Unit 16
Met 25 Unit 17

it 18

it 19 bl

For the foxes:



Networks properties

Default parameters Copy Met Fazte Het Cancel ak
Lizt of all nets
Sankt Englmar
Met 2 Parameters | Topalagy | Membership | Syztems | Style |
Met 3
R tember of Sankt Engl
Met & . . — Member of 5ankt Englmar
MNet B L ;f cl !'mltS Fole of Foxl
Met 7 v| Recerver A
Nt 8 v T | | Commend =l
Het 1EIE| Fouz2 System
t
Nzt 11 Fawd E ITransmitter ;I
Met 12 e 3
Met 13 FD"_‘5 Antenna height [m]
Met 14 [TUnit 7
Met 15 [JUnt & || ¥ Gystem 7
MNet 16 [TUnit 9
Met 17 [ |Urit 10 7 Other ID,E
LIS CUrit 11
Met 19 .
Met 20 D Unit 12
Net 21 [ Unit 13
Met 22 [TUnit 14
Met 23 [TUnit 15
Met 24 [ Urit 16
Net 25 CUnit 17
[TUnit 18
[ Unit 19 hal

And everything is ready to start the simulation:

I ..\ardf.net - Radio Mobile - [.-\sankt englmar fox position.bmp]
[ Fle Edit View Tools Options Window Help iop

-8 X

Dﬁﬂﬁ*&l@ﬂ@=>ﬂ|[ﬂ[n\él%ﬁﬁ\ﬁm\Tv‘r@@.ﬁﬂlﬂi\

=

! W D
b te

|F\eady |A9‘DD‘55“N 012°5322"E §19m




3. Reflection simulation

H. Activation/Deactivation of a transmitter/receiver

Select the unit properties to enable or disable the foxes (only one fox should
active during the simulation, receiver is always active):

¥l Units properties

- MHarme E lewation [m)
Receiver

Fod 2 [Fas R R 0K
Fox2 — Paszition

Fax3 48°5932.9"N M12°5119,2"E ;
Foud Copy | Paste | Unda unit

JHEBKX
Unit 7 [ Locked
Unit 8 Move up

Unit 9 Enter L&T LOM or QRA
Unit 10 tove down

Unit 11 Flace unit at cursor position
Unit 12
Uit 13

U::t 14 Flace cursor at unit position Export
Unit 15
Unit 16 Add unit to cities.dat
Urit 17
H::: 13 | | Get unit from cities, dat Clear all
Unit 20
Unit 21
Uit 22
Unit 23
Unit 24 [T Transparent

Unit 25
Unit 78 I Mo label

Unit 27 leon 16x16 pixels

Urit 23

Unit 29 [T Dl
Unit 30
Unit 31 &l [ Show orly units that are members of a visible netwark

Import

Sort

 Left @ Centre " Right

Apply style

B ackColor

ForeCalor

Fox one active:

A ..\ardf.net - Radio Mobile - [..\sankt englmar.bmp] [BEE
[1] Bl Edit View Tools Options Window Help oion o [l

OEEE%@Qa s INEA & medy Ol vOeROeR B

[Ready [45°0078'N 01252 24'E 747 9m




/. Start simulation

Select “Polar radio coverage” to start the simulation:

5 Single polar Radio coverage

Centre unit I Foxl

;I Diraw

b obile it IHECEi'\"Ef

Metwork: I S arkt Enalrnar

— Link. Direction

;I Cancel

— Radial Range [km]

i+ Centre Ty - Mobile Rx W r—— W
" Centre R - Mobile Tx II:I,EI'I I'I 0
— Plat —Azimuth Range [7]
v Contour line Calor M b airnurm Step
3 ] 360 1
v Fill area Colar I I I
[~ Solid [~ Blur —Antenna pattern
~ Threshald [ o ant =l
& S-Unit ¥ Auto set W Usze netwaork antenna settings
 dBm IF'IrDm— Beam azimuth(’] iew pattern
r T II:I
To r ¥ Draw backaround
 dBpdm |4|:| [~ Draw Sl

Tools Options Window Help o

- EX]

e@a«-l

\él%ﬁ@\BLE\TvY©®l§ﬂ|ﬂi\

[Area coveredis 31 square km

[49°00°35"N 012°52'43°E 630m




J. Redraw the units on the simulated results

Redraw the units on the simulated result by selecting the unit properties and
pushing immediately on OK.

K.  Saving the results

Save the simulation in a new picture (save picture as ...).

Open a picture (file — new picture) with only elevation data before starting a
second simulation!
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