FACTORS THAT INFLUENCE THE
DISTRIBUTION OF WIRELESS NODES IN
URBAN ENVIRONMENT
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WIRELESS SENSOR NETWORK (WSN)

e new fast evolving technology that can be used in
environmental and socioeconomic domain

e every wireless sensor network consists of:
— nodes equipped with sensors
— gateway (gathering point)
— server (long time storage, visualization)

e every node communicates with the defined node(s)
to direct the measured values to a gateway (depends
on the used topology)

e electromagnetic waves are used for communication
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THE RESEARCH AREA
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FACTORS THAT INFLUENCE THE
DISTRIBUTION OF SENSOR NODES

Factors that influence the distribution of wireless
nodes in urban environment can be divided into 3
groups:

e pre — distribution steps,

e technical,

e terrain.
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PRE — DISTRIBUTION STEPS

Pre - distribution steps involve determination of:

e region of interest (where, size), [ density
e number of sensor nodes in the region of interest,f

e height of sensor nodes above ground.
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TECHNICAL FACTORS

Technical factors influencing spatial distribution of

wireless nodes in the region of interest are:
e battery life,

e communication distance,
e balanced number of neighbours,
e back — up communication paths.
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TECHNICAL FACTORS
.‘x e pattery consumption in all nodes should
el be as equal as possible
e battery is discharged with the second
© sensornode power of communication distance
I gateway .
- communication path e battery is depleted faster when the
sensor node has more neighbours
@ @ e back up communication paths represent
.-:5-‘ ------- - alternative communication paths
® (necessary because the short cuts can
© sensornode appear)
I gateway

> communication path
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TERRAIN FACTORS

Terrain factors including the demands on measured
elements are:

e landcover (type),

e obstacles (visibility, quality of signal),
e characteristics of measured elements,
® security,

e property conditions.
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TERRAIN FACTORS
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WHAT HAS TO BE KNOWN AT THE
BEGINNING OF DISTRIBUTION PROCESS?

What has to be known? Suggested values
Size of the region of interest 0.5 km?
Number of nodes in the region of interest 15
Height of nodes above the ground 2 meters
Position of starting point KGI
Maximal communication distance 150 meters
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ELEMENTARY DISTRIBUTION OF WIRELESS
NODES IN THE AREA OF INTEREST

 grid pattern of distribution of wireless nodes

e square edge is as long as the maximal defined
communication distance of one node (150 m)

 nodes are situated in the centre of every square

e nodes communicate through the nearest edges so
that the communication distance is exactly the same
as the maximal defined one

e optimal number of nodes situated in the region of
interest is defined on the basis of this division
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ELEMENTARY DISTRIBUTION OF WIRELESS
NODES IN AREA OF INTEREST

- — : < sensor node
—— border of equal division s = 4 i ; —— border of equal division
=== porder of region of interest [ 1 [ === porder of region of interest

0 100 200 m - i [ 100 00 m

21 nodes, one obtaining data at the same position as gateway
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-
GRAPH THEORY

e communication among wireless nodes can be easily
described by a graph

( sensornode

| gateway
—-—-> communication path
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-
CONCLUSION

e 3 |lot of factors influence distribution of wireless nodes in
urban environment

e Pre-distribution steps

e Technical

e Terrain
e factors that influence the distribution of wireless nodes in
urban environment were suggested
e graph theory seems to be an appropriate methodology for
solving the problem of distribution of wireless nodes in urban
environment
e terrain factors can be included in the calculation as weights or
are there any other possibilities?
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