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Goal: Optimisation of network
operation in urban and
suburban environments




Overview

® Background: Network operation in urban
environments, shadowing, MANET




Urban Environments

Little line-of-sight
connectivity available:
Shadowing by objects




Urban Environments

Civilian solutions: Extra

network infrastructure,

taller masts, higher power/
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Ad-Hoc Networks/MANET

® Self-forming, self-healing

® Network participants
(nodes) form infrastructure
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MANET in Urban Environments

Multi-hop links - line-of-sight
unnecessary if alternate path
available




Communication Shadowing impairs signa
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RPEA

Goal: Optimise network performance




RPEA

Build map of RF propagation
environment by observing
shadowing



Communication

~

Communication + search
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Assessing Utility of RPEA

RPEA Requirements:

® Build a map under normal operating
conditions
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Comparison

RPEA

Friis free space path loss Log-normal shadowing




Simulation
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- Compare prediction accuracy of RPEA



® Virtual urban environment

® Compare simulated signal presence against
prediction of each model



® Perform comparisons at a variety of

different ranges between communicating

nodes



Comparison against conventional models
RPEA

Log-normal (n

»
o

(n=3)
Log-normal (n=4)
Log-normal (n=4.3)
Log-normal (n=5)
fffff Log-normal (n=6)
RPEA (blur=1)
----- - RPEA (blur=5)
e RPEA (blur=10)

N
(@)

S
o
>
O
©
-
>
(@)
O
<C

- Conventional best case:
Log-normal (n=4.3)
50% accuracy
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RPEA outperforms conventional models
even with low fidelity
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Results of Simulation

® Conventional models: 50% accuracy only

® |Impossible to predict at distances similar to
scale of objects in the environment
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Future Research

® Develop + profile RPEA mapping algorithm

® RPEA network management algorithms

° T|me dependence of RF propagatlon (eg
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Broadcasting

Traditional MANET

® Must broadcast
presence frequently to ¢
establish redundant )

paths

Traffic

Node density



Broadcasting

RPEA Network

® | ocation information embedded in packet
headers, minimal overhead

® Distributed map updates infrequent




Imaging by Projections

Projections of
object







