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Reconfiguring the Base Network

It is a good plan to first explore the working ‘Base’ Network as generated by the installer to become
familiar with the features and functions of Radio Mobile by using the provided Base, Mobile and

Hand Held units located on the map area.

Full details are available on my web site at: http://www.g3tvu.co.uk/Quick Start.htm

1 - Relocating the Map:

First it is necessary to have an Internet connection available to download the additional SRTM elevation

data required by a new location.

Open the ‘Map properties’ pane using function key ‘F8 or the toolbar icon & and you will see the on-
screen map dimensions are set at the top of the pane in screen pixels:

Centre

n 53°0815.3"N 001°40'55.4"w
10930D

Latitude Longitude

l53.1 3758 -1.682066

Use cursor position

World map

Select a city name

Enter LAT LON or QRA

Select a unit ha

™ Adjust units elevation
[~ Merge pictures

[~ Force gray scale

Size [pizel]

‘Width{pizels) Height (pizels)
800 600
Size (km) Cancel
Width(km) Height (km]
40.00 30.00 Top Left
| B3MB21"N
Elevation data source LR
Drive or path Top layer | Top Right
|None x| [zadio mobilebstm0.3 Browse... 531621"N
| 001°22'55"w
lNone L] lc:\ladio mobilelsttm1 Browse... Bottom Left
| 530009'N
!SHTM L] Ic:\ladio mobilebsitm3 Browse... 001°58'55"
|
| Bottom Right
lNone _VJ lc Browse... ‘ 53.00;03.%
| 001°22%55"w/
lNone _vJ lc Browse...
| Resolution
V' lgnore missing files Battom layer | 50 0 p/pivel

Initislize matrix with elevation (m) 0

1.62 arcsecond

The actual ground area shown is defined as below where only the map ‘Height” in km can be changed
with the ‘Width’ being calculated from the pixel settings above.

Size (pixel)

[~ Force gray scale

Centre
n 53°0815.3"N 001°40'55 4"w Width{pizels) Height {pixels]
|
1093DD 800 600
Latitude Longitude
[53.13758 |-1.882066 Size (k) Cancel
Width(kn) Height (k)
Use cursor position 40.00 30.00 Top Left
53"16°21"N
World map Elevation data source 001°58'55"w
Drive or path Top layer | TopRight
Select a city name |None x| [zadio mobilebstm0.3 Browse... 531621"N
| 001°22'55"w/
Enter LAT LON or GRA lNone ﬂ lc:\vadio mobilehsttr Browse... Bottom Left
| B300'09"N
“radi i g 0015855
m [SRTM | Je:radio mobilesttm3 Browse.. ‘
| Bottam Right
lNone _vJ lc Browse... | 530009'N
™ Adjust units elevation lNone _'J lc B | 00172255/
[~ Merge pictures R Bottom | | Resolution
92 P IV lgnare missing files oltom Iayer | 50,0 m/pivel

Initislize matrix with elevation (m) 0 :

1.62 arcsecond
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http://www.g3tvu.co.uk/Quick_Start.htm

The new Map centre location can be defined in a number of ways as shown in the area below.

Centre Size (pixel)

n 53°0815.3"N 001°40'55.4"w ‘Width{pixels) Height (pixels)
|0330D 300 500 |
Latitude Longitude
l53,1 3758 -1.682066 Size [km) Cancel
Width(km) Height (km)

Use cursor position 40.00 30.00 TopLeft
531621"N
World map Elevation data source 001°58'55"w
Drive or path Top layer

| Top Right
Select a city name lNone _vJ {z-\radio mobileAsttm0. 3 Browse... 531621"N
| 001°22'55"w
Enter LAT LON or QRA lNone L] lc:\ladio mobilebsttm1 Browse... Bottom Left
| 53°0009'N

lSelecl S Uit j‘ !SRTM :_] lc:\ladio mobilelsitm3 Browse... ‘ 001°58'55"W
—_—eeeeeeee lNone :J le Browse... ‘ gaof‘ljc!ur%gnght
™ Adjust units elevation [None e TR | 0071°22%55"w
[T Merge pictures ¥ Ignore missing files Battom layer ‘ ?De Eol:;i;ze‘
I~ Force gray scale Initislize matrix with elevation (m) |0 [ 1.62 aresecond

First, ‘Use cursor position’ is useful where only a small adjustment of the on-Screen map centre is
required. This function can quickly be enabled by a ‘double left click’ on the map location which will
open the Map properties pane with the cursor coordinates entered.

Second, for large movements the World map can be selected using ‘View/World map’ or ‘Ctrl+W’ and
the cursor placed at the required location for the map centre.

Third, Google Earth can be used as the source of the required coordinates to enter when using the ‘Enter
LAT LON or QRA’ button. The picture below shows the approximate area of my Base map as viewed in
Google Earth.

ENitiock
|
Derbyshire

el

'/—CKmléieﬂ;/ A5 7 {@g‘lper
\ ‘

Google earth
¢

Placing the screen cursor at the road junction shown in the yellow circle centre screen allows the cursor
coordinates to be recorded from the lower right ‘Coordinates’ area.
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The required map size can also be approximated by using the lower left ‘Scale’ or Google Earth
measurement tool for entry into the Map properties pane.

Finally the ‘Select a city name’ button can be used where your nearest major city can be selected. This
was left to last option as the Merge function is required to confirm the actual area location. You can either
type the first few letters of the city name or use the scroll keys to navigate the listing:

(W ces e — .

Derby
52°5512"N 001°30'00""w 0K
092G

Dengzhou .

Denizli Cancel
Denpasar

Denver

Dera Ghazi Khan

Derry

Des Moines

Dessie

Detroit

I |Dewas

Deyang

Dezful

Dezhou

Dhaka =
\| |Dhanbad (=

You will notice that the city Latitude and Longitude are shown at the top of the pane, and a click on the
‘OK’ button enters these into the Map properties ‘Centre’ location box.

Regardless of the method used, clicking on the ‘Extract’ button initiates the download of new SRTM data
from a selected mirror site and the data is deposited into the SRTM3 folder for use. The new elevation
map will then be drawn.

At this stage it is impossible to confirm where the map is actually located and its coverage extent, but by
downloading a Road map of the area you can check the location if you have agreed to the terms and
conditions in, and modified, the Map_Link.txt file during installation. If Map Link.txt hasn’t been
modified when offered by the installer, the lower three internet download sources will not appear on the
Merge pane below.

To download a Road map you need to use the Merge function key ‘F7’, the toolbar icon ﬂ or
‘Edit/Merge pictures’ from the toolbar.

mewiﬂ“@sm = J
Source Virtual Earth-
Personnal use »
" File
" Another picture  Roads Cancel
" Hybrid .
" Intemet OpenStreettap Operation -
" Intemet Teraserver - US4 " Aerial photos & Copy
" Intemet Toporama - Canada " Add
Zoom =11
4 » - .
" Land Cover al | Multiply
" Bitwise
(" ADRG - CADRG
Contrast=1
KN ]
" Intemet MapQuest iij}htnejsﬂ —.‘I
4 »
" Intemet GoogleMap
Reset
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The pane above shows ‘Internet Virtual Earth’ as the data source with ‘Road’ maps selected and with the
‘Operation’ set as ‘Copy’. Clicking the ‘Draw’ button then initiates the download of the road map data for
the exact map area, and a coloured picture will appear accompanied by the selection pane below. If you
‘Keep the picture in a New picture’ as shown it allows you to decide if you want to permanently save it or
discard later when closing the program.

Keep VirtualEarth in picture &

" Keep in actual picture oK

" Keep volatile

" Donotkeep

Assuming that you now have a suitable map area you can use this new picture to add the road detail to
your elevation map if you wish as can be seen on my Base Network map. First convert the picture to
Greyscale using ‘Edit/Force greyscale’ and decide if you wish to have a new picture or overwrite the
existing coloured picture. Grey scale is better as this does not confuse the colours of the elevation map
and the picture could also be used as the canvas for coverage plots later.

Next Open your Elevation map picture and once again use ‘F7’ for a Merge, but in this case select
‘Another picture’ as the ‘Source’ and after selecting the greyscale picture from the drop down list, use the
‘Multiply’ operation to lay the road network over the elevation map. If suitable, you can then keep this in
the picture and save once more. Check that ‘White is transparent’ has been selected on the merge pane to
ensure that the elevation data colours aren’t modified.

4 Merge pictures over .\base.f

Source picture
Draw

Cancel

Interet OpenStreetMap : : Operation
v " Copy

base bw.jpg

Intemet Teraserver - USA

Internet Toporama - Canada o . T et P —= \ " Add

& Multiply

,‘u.

|
17 §

Land Cover

o

" Bitwise
ADRG - CADRG
Contrast=1

Internet VirtualE arth el : : LJ_I _’J

Internet MapOuest Brightness=1

2 I s

v White is transparent Reset

Intemet GoogleMap
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At this stage you can cycle through your open pictures using ‘Ctrl+Tab’ keys or ‘Ctrl+shift+Tab’ for the
reverse direction and close all my Base Network pictures. It is also worthwhile to save your data in a New
named folder in the program ‘Networks folder’ — there are three folders present, one named ‘Base
network’ plus two other empty ones called ‘Network 2’ and ‘Network 3’. Rename one of these empty
folders to your network name and using ‘File/Save network as’ navigate this named folder, open it and
then Save your Network with your own name. Next run down the ‘File’ drop down list and ‘Save Map
as’, ‘Save picture as’ for all pictures including your elevation map. It is also worthwhile to ‘Save Network
as’ using your own name in the same folder so that later you can just save the network to the same folder
after any modifications have been made.

2 — Relocating and modifying Unit names:

The installed Base Network has three units specified, but these are placed on the original map area
coordinates so need to be moved to their new locations before modification to your own requirements.
First click on a suitable location on your new map and open the ‘Unit properties’ pane using ‘Ctrl+U’ or

. o
by using the icon on the taskbar.

Narme Elevation (m) I
Mabile [Base | fa12
HH
Unit
Unit
Unit
Unit
Unit
Unit
Unit 10

Unit 11 Enter LAT LON or QR4
Unit 12
Unit 13
Unit 14 ; o
Unit 15 Place unit at cursor position
Unit 16
Unit 17
Unit 18
Unit 19
Unit 20
Unit 21
Unit 22 Style - Base Sort

Pasition Clear

530815.3"N 001°4055.4"W
M 103300 Paste

I Locked

[T

000~ @

Move up

Move down

duadi;

Export

Place cursor at unit position Import

Unit 23
Unit 24 IV Enabled  Left @ Centre " Right
Unit 25 Apply stle

r I Transparent
Unit 26
Unit 37 ™ Nolabel BackColor ForeColor  Smalfart

Unit 28 :
Unit 29 |con 16416 pixels

Unit 30 N _’I LJ
Unit 31
Unit 32 N

adi

I Show only units that are members of a visible network

Next select a Unit and click on the ‘Place unit at cursor position’ button. This needs to be repeated for all
three units and then it would be wise to ‘File/Save network as’ after navigating to your new folder to
make sure that you have your changes saved.

This is the pane where you can also modify the Unit names, add new ones, change their screen icons and
their label formats as required.
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3 — Modifying Network Parameters:

The Network properties pane (accessed using the ® icon, ‘File/Network properties’ or ‘Ctrl+N’) below
controls all the parameters utilised by Radio Mobile for its calculations. The pane will open and show the
Parameters tab:

Copy Net Paste M | Cancel |

List of all nets L
Net 2 (F Parameters
Net 3
Net 4
Net 5 ivity (N-Unit

Net B Net name Surface refractivity (N Unxts]W
Net 7 |Base

Net 8 Ground conductivity (S /m)
Net 9 Minimum frequency (MHz) |144 0.
Net 10

Net 11 Masirurn frequency (MHz) ﬁzs— FRelative ground permittivity '15—

Topology I Membership | Systems | Style l

.005

"

Net12

Net13 [~ Polarization - Climate

NZ: ::g " Vertical " Horizontal " Equatarial

Net 16 i :

met ;]; | Mode of variability (" Continental sub-tropical
el

Net19 @ Spot % of time r—gu (" Maritime sub-tropical

Net 20 5
(" Accidental
% ot locations [30 " Desert

Net 21

e " Mobie .o |

S % of situati ontinental temperate
Net 24 € | Brosdoest of situations |70

Net 25 [

e Addtional loss

N:t 28 " City " Forest %10 (" Maritime temperate aver sea

Net 29 Y-

@ Maiitime temperate over land

This is the pane where all the climate, polarisation, frequencies and network name can be changed or
adjusted.

With the second ‘Topology’ tab seen below, the actual type of network can be selected, this has a bearing
on the way that radio links over the map area are displayed.

rm Networks properties ﬂ‘

— .

Default parameters

Copy Net Ne | Cancel | 0K |

List of all nets
Net 2 ( Parameters
Net 3
Net 4
Net 5
Net 6
Net 7
::; g | v Visible
Net 10
Net 11
Net 12 < 2
Net13 & VYoice net [Command/Subordinate/Rebroadecast]
Net 14
Net 15
Net 16 (" Data net, star topology (Master/Slave)
Net17 B

I
N:} }‘g " Data net, cluster (Node/Terminal]
Net 20
Net 21
Net 22
Net 23
Net 24
Net 25
Net 26 I
Net 27 I
Net 28
Net 29 >4

Membership | Systems | Style |

m

The next Tab ‘Membership’ shows the members allocated to the Network and their ‘Roles’ as Command,
Subordinate or Rebroadcast functions. The separate Unit Radio Operating ‘Systems’ are also allocated
and specific Unit antenna heights adjusted from their ‘System’ settings if required.
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Default parameters Copy Net e | Cancel | 0K |
List of all nets = = =
:el % i Parameters Topology | Membership ‘ Systems | Style |
et
Net 4 oy
Net 5 : : ember of Base
Eel s L:jt olialuris Role of Base
et v -
Net 8 ¥ Mobile K [Command =
Nez 190 = v HH E \ System
L [ Unit 4 |
Net 11 Sl 2 L | [Base E2
Net 12 D :
Net13 Unit 6 Antenna height (m)
Net14 Unit 7
Net 15 Unit 8 @ System 8
Net 16 Unit 9
Net17 B Unit 10 C Qther 05
Net 18 h
Net13 i, 11 -
Net 20 [ Unit 12 Antenna direction
Net 21 [ ,Unil 13
Net 22 “IUnit 14
Net 23 Unit 15
He: gg Unit 16
e =
2 s 1
Net 27 =it = View pattern
Net 28 Urit 19 I
Net 29 Y Ii =

The ‘System’ tab gives a set of radio configurations which define the complete radio setup for a location.
Each radio Unit is allocated to a Radio Operating ‘System’ as can be seen below. Thus many identical
units can be allocated to a specific Radio Operating ‘System’, but each radio unit can only have one.

Default parameters Copy Net

List of all systems - -

Mobile i Parameters l Topology | Membership Style l
HH-2m

System 4

System 5

Sislem B IUU 3 ISelchromV‘HF.., UHF ... 3
System 7

System 8 System name  |Base

System 9 =

System 10 p

3?th$ 1 Transmit power (Watt) |50 (dBm) |47

System 12

gys:em ]3 Receiver threshold (uv) |0.25 (dBm) |-119

ystem

gﬁz::ﬁ ]lg Line loss (dB) |0.5 ( Cable+cavities+connectors )
System 17 - ;

System 18 Bintennatype | omni.ant v View
System 19

g #intenns gain (8] [6 () [365
System 22

System 23 Antenna height (m) |8 [ Above ground )

System 24
gﬁi{:ﬁ 2 Additional cable loss (dB/m) [0 (If antenna height differs ) ]
System 27
System 28 Add to Radiosys.dat l Remove from Radiosys.dat |
System 29 Y-

The final tab ‘Style’ shown below first controls the use of the ‘“Two ray’ method for the ‘Line Of Sight’
path propagation mode. This can be set as ‘Normal’ or ‘Interference’ and can also be disabled if required.

Below this area are the settings for the ‘Style’ of radio Link displays — the limits for the colours of radio
links shown on the plots can be set in dB’s relative to the receiver threshold. Thus with the default
settings shown, any link where the signal level is +/-3dB from the receiver threshold will be shown in
yellow. Higher signal level links are shown as green, and lower levels as red.

Where the two level settings are made equal the yellow colour is suppressed so this may be used for
Go/No-go plots.

Combined Cartesian plots have the feature where ‘Style’ plots can be performed using the settings above,
and if a ‘Route Radio Coverage’ plot is performed the Style colours are displayed on the Route plot
indicating the signal levels calculated.
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rm Networks properties EE - - u

| Cancel | 0K |

Default parameters Copy Net

Parameters I Topology I Membership l Systems

Propagation mode
& Nomal

¥ Use "Two Rays" for Line-0f-Sight  Interference

v Draw a green line if RX relative signal (dB) is >=

-

v Else draw a yellow line if RX relative signal (dB) is >=

v Draw lines with dark background

Note that if the net topology is type cluster and number of hops>0, then the color
yellow is not used and the threshold is set to 0 both for green and red

4 — Changing the downloaded SRTM data resolution:

The Base network settings have been selected to use the 3 arc-second SRTM data with a resolution of
approximately 90m for two reasons. First the 1 arc-second data has only recently become available, and
second as a single SRTM tile is provided with the installer and the 2.5MB size of a 3 arc-second tile

reduces the download size compared with the use of a 25MB 1 arc-second tile.

To modify the program dataset to 1 arc-second requires two changes. The first change is on the ‘Internet
Options’ pane accessed by ‘Options/Internet’ and selecting the SRTM tab as shown below. Here the local
path has been set to the SRTM1 folder, and also the ‘Internet ftp directory’ has been changed to ‘SRTM-1

arc-second’ data.

(s & W

SATM -
Land cover K

OpenStreetMap
Teraserver " Download from Intemet if a file is not found on local path
Toporama

Virtual Earth
Google Map

@ Dawnload from Internet if a file is not found on local path and keep a local copy

MapQuest

" Use local files only

Local files path

[ Internet ftp directory

IProxy I—I
! ‘Web update Cancel I 0K

[C:\F! adio MobileASRTM1 Browse... |

ISFITM -1 arcsecond - Site 2 L’

Il’:ﬂp: /fvwwn, ve2dbe com/geodatadsitml/
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Next the Map properties pane has to have the 1 arc-second data folder enabled as can be seen in the pane
below where the red box shows that the SRTML1 folder has been enabled for map access. Data is accessed
from the top layer down when data becomes unavailable.

G e I T =

Centre Size (pixel)
53°08115.3"N 00140554/ Width{pixels) Height (pixels) Estract
109300 800 600
Latitude Longitude
{53.13758 |-1.682086 Size [km)- Cancel
‘width{km) Height (km)
Use cursor position |=1-'J, oo 130'00 Top Left

| 5316%21"N
CEOEE AL
‘World map | Elevation data source 007°58'55"w
Drive or path Top layer | Top Right
Select a city name | {None | [zvradio mabileAsttra0. 3 Browse... 53°1621"N
001°22'55"w
Enter LAT LON or GRA | [[srTM ~] [evado mobiehst | iowse.. || gottomLet

| 53D00I"N
[Select a unik = [SRTM | |e:vradio mabilesttrnd Browse... 0015855
INone _:] lc Browse... Eg%ourpng%hl

| 001°22'65"w
[Non e Browse...

FResolution

Battom layer | gp mipixel
vitialize: matix vith elevation (m) |0 1.62 arosecond

I~ Adjust units elevation

[ Merge pictures

I~ Force gray scale

A click on ‘Extract’ will now cause the higher resolution data to downloaded from the internet and a new
elevation map to be drawn.

5 — Changing the number of records to be used by the propagation model:

Examine the ‘Data Options’ pane below by using ‘Options/Elevation data’. In the lower Profile extraction
area it shows that the number of records to be used by the model has been set to ‘500’ by the installer.

This number can be increased to a maximum of 2,000 thus increasing the number of data point
calculations but also increasing the computational time. Before changing this value it is worthwhile
checking your computer performance by clicking on the ‘Performance test® button which then generates
the pane showing the relative time penalty incurred by the change in number of records. The relative
computing time will affect all coverage plots performed.
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o2 - -4 - i r "
@ Data option: e B Radio Mobile [

Land cover Cancel | OK |
Computer performance
~ Elevation data extraction method for Radio Link and Network performance Nbr of points Relative computing time
@ Use elevation data in memory generated by Map Properties 100 0.000
200 0.020
" Extract elevation data directly from database 300 0.027
400 0.047
500 0.074
600 0101
700 0141
| 800 0174
900 0.215 I
l 1000 0.255
1100 0315
1200 0.369
| 1300 0436
1400 0.497
1500 0.570
1600 0.651
1700 0.732
1800 0.812
Il 1900 0913
= = 2000 1.000
~ Profile extraction i
Maximum number of records to use with propagation model [5pg Perfomnancalest
I

Also remember that any program computation can be ‘paused’ by use of the keyboard Space bar if
necessary, with a warning appearing on the bottom data area of the program pane.

6 — Selecting optimum settings to obtain highest plot accuracy:

It is important to note that the elevation map pixel resolution has to match the elevation data resolution to
obtain the most accurate coverage plots. To this end on the ‘Elevation data’ tab shown above, first use
‘Elevation data in memory’ with the maximum number of records to use set to 2000.

Centre Size (pixel)
53°09'15.3"N 007°40'55.4' Width(pizels) Height (pixels]
109300 1455 370
Latitude Longitude
E-—ET— 1682066 Size (km) Cancel
Width{km) Height (km]

Use cursor position 45.00 30.00 TopLeft
531621"N
World map Elevation data source 002'01"10"w
Drive or path Top layer

Top Right

Select a city name [sRTM  ~| [e:\vadio mobilehsttm Browse... 531621"N
001°20'40"w

Enter LAT LON or GRA ISHTM Ll |c:\radio mobilehstm3 Browse... Bottom Left

53°00'09"N

Y B 002°01'10"w
Select a unit - [None =l e &
Bottom Right
|None _v_J |c Browse... 53'00109"N
[ Adjust units elevation [Nore EllE T 001°2040"wW
M ict T 0 Resolution
S8 DICUIEs ¥ lgnore missing files Battom layer | 379 mépiel
[~ Force giay scale Initialize: matrix with elevation (m) |0 1 srcsscorsd

On the ‘Base 1455 map properties pane above you can see that the pixel resolution has been adjusted to
become 1.00 arc-second by changing the map size in pixels from the 800x600 screen size of the installer
‘Base’ map.
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When using 2000 records the maximum map size would be 4000x4000 pixels, and thus the circumference

of the plot would then be 2x7Tx2000 = 12566 pixels. This would then require an azimuth step of

(360/12566) = 0.0286 degrees for the plot, (or when using 1000 records 0.057 degrees step size) to make
pixel steps at the plot circumference.

Selecting a map size of over 2000x2000 pixels does raise a warning on the map pane as operation beyond
this size is governed by performance of the computer including RAM installed and the video card
memory available.

With Combined Cartesian plots use a radial range to avoid stretching the calculations into the map corners
— these plots are much slower than the polar plot shown above. There are additional functions available
from Combined Cartesian plots.

Don’t forget to save any program changes made, there is a reminder before the program closes!

For full details of Radio Mobile features, functions and settings please see my website at:

www.g3tvu.co.uk/Radio Mobile

My Handbooks are available in English and Spanish and can be downloaded from:

http://www.antennex.com/Sshack/radmob/RadMobHB.html
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