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Where modeling of the mobile objects
IS needed?

In any kind of network:
Road traffic network
LAN / WAN / Internet / Intranet
GSM
UMTS
WLAN
Neural
Social
And many others




Typical Road Traffic

((C r?))

M/ UMTS, WLAN,
~ GSM, TETRA ...

Personal Travel Assistant,
PDA, laptop,

GSM, UMTS, WLAN,
Bluetooth, ...
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Such model Is needed to

= know where mobile object can go;

= find the fastest/best route from S
(source) to D (destination);

=« find the average route from S to D;
= find the most used places in network;
= locate bottlenecks;

= try predicting traffic in network and find
possible problems in current topology



The model

First we need a matrix which consist of
elements p.y, Where its value means that
we can take a path from s to d with
probability p.4

Then the probability of the route can be
calculated:

Route? ? p.,

s,d



The model

To get some specific route data we need a
matrix with specific information. For
example with times needed to travel each
direction:

then t 4 value in matrix shows the time needed
to travel from s to d is t

Then time needed to travel a certain route
can be calculated:

Route? ? pg *t,

s,d



The model

= INn many cases average time spent In
route Is needed. Average values can be
calculated like this:

Average? 2 route probability ?routetime

I? Routes



Example in network of 4 elements

A B C D

A B A? yu ? Y

‘/‘ B 2?2 ? ¥ %

D C C 2?2 ? 2 2
D ? ¥ ¥y

Let us consider a homogeneous network. Then all
available links have the same probabilities (B and
D can not return to A), if probability is equal to ?
then it is known that travel on such link is not
possible.



Example in network of 4 elements

Possible routes from A to C:
ABC = ADC = 1% * 1 = 1/,
ABDC = ADBC =12 * 16 * 15 = 1/8
ABDBC = ADBDC =12 * 16 * 16 * 16 = 1/16
and so on



This model capabillities

With this model Is possible to:
find probability of a route;
find the best / worst / average route;

find the best / worst / average time (or
other quantity) having additional data
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Research directions

=~ Model a bigger network

« Model and Analyze network usage:
throughput
guarantied service
delays
Bottlenecks
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