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There are many programs that can be used to simulate 
radio links and base station coverage, some costing 
thousand of dollars.

They are based on different assumption about the model 
to represent the actual terrain, and some are specifically 
suited for certain frequency bands, but all of them use 
digital elevation maps.

Radio Mobile is a free program developed for radio 
amateurs by Roger Coudè that is based in the well 
known Longley-Rice Irregular Terrain Model and predicts 
radio propagation from 20 MHz to 20 GHz making use 
of several sets of freely available DEMs.

Link simulation



You can even use your own digitized maps with radio 
mobile, but Nasa provides free digital maps for most of 
the world with a resolution of 3 arc sec (about 90m).

For some countries, the resolution can be improved to 1 
arc sec.

We have used this program for a number of years with 
good results, provided that sound judgment is 
employed, since like every model has limitations and in 
particular the free digital maps do not include buildings 
and other structures

Radio Mobile



Radio Mobile runs in Windows but it can be used in 
Linux or MAC by means of emulators.

It will provide all sort of details for point to point links, 
including expected signal level at any point along the 
path,including diffraction losses due to obstacles.

Automatically builds a profile between two points in the 
digital map  showing Fresnel Zone and Earth Curvature 
Clearance, as well as required antenna heights and it is a 
wonderful tool for exploring “what if” scenarios.

Radio Mobile



For point to multipoint links, it will provide Base Station 
coverage areas, suggest convenient  sites for base 
station’s placement and allows changing the antenna 
pattern while assessing  how it will affect coverage.

It works with true bearing but it will also provide the 
magnetic declination of the site so you can relate the 
compass reading with the map data.

Radio Mobile



Radio Mobile
Download Radio Mobile from Internet: 

http://www.cplus.org/rmw/english1.html

Instructions are provided there on how to 
get the digital elevations maps of the area of 

interest.
Digital elevation maps come in 1 degree 
longitude X degree latitude tiles so you 

might need to download a few tiles for your 
application.

Once you have downloaded the maps you 
no longer need Internet access.

http://www.cplus.org/rmw/english1.html
http://www.cplus.org/rmw/english1.html


Free World at 3 arc second resolution (100m) SRTM version 2

Shuttle Radar Topography Mission (SRTM) data products - Africa
Shuttle Radar Topography Mission (SRTM) data products - 

Australia
Shuttle Radar Topography Mission (SRTM) data products - 

Eurasia
Shuttle Radar Topography Mission (SRTM) data products - Islands
Shuttle Radar Topography Mission (SRTM) data products - North 

America
Shuttle Radar Topography Mission (SRTM) data products - South 

America

DEM that work with Radio Mobile



To relate your location to the maps, you can use  Google Earth  or 
other map, where you can identify a remarkable feature as a 
reference. 

If you use a GPS receiver, make sure that you have the correct 
Datum.

Datum as used here refers to a smooth surface somewhat arbitrarily 
defined as "zero elevation," consistent with a set of surveyor's 
measures of distances between various stations, and differences in 
elevation, all reduced to a grid of latitudes, longitudes, and 
elevations. 

WGS 84. It is currently the reference system being used by the 
Global Positioning System. It is geocentric and globally consistent 
within ±1 m 
From: Wikipedia

Georeferencing



Obtain the coordinates of your stations.
From Maps, GPS, or database 
For example: Site 1 (Main Repeater Galileo 13º43’11’’ E, 45º42’15’’N)

Specifications  of the system:
Topology of the network (Point to multipoint,PP).
Gain of antennas and type.
Max Transmit power (Watt or dBm).
Line or guide wave loss.
Received power level (dBm).
Antennas height in meters.
Frequency of operation.
Polarization used.
Other parameters of radio link and radio communications.

What do you need  to create a network







For more details about the topics presented 
in this lecture, please see the book Wireless 
Networking in the Developing World, 
available as free download in many languages 
at:

http://wndw.net

Thank you for your attention


