
ITL

4/30/2008 2nd IEEE Workshop on 

Mission-Critical Networks

1

Interference Avoidance in 

Rapidly Deployed Wireless Ad hoc 

Incident Area Networks
Mohamed Tamer Refaei, Michael Souryal, and Nader Moayeri

Wireless Communication Technologies Group

National Institute of Standards and Technologies

Gaithersburg, Maryland, USA

[mrefaei,souryal,moyaeri]@nist.gov



ITL

4/30/2008 2nd IEEE Workshop on 

Mission-Critical Networks

2

Our objective is é

ÅInvestigate the impact of interference on 

the reliability of the ñbreadcrumb systemò

ÅInvestigate the use of the Cognitive Radio 

(CR) technology to enable the system to 

detect and mitigate against interference.
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Outline

ÅChallenges in mission critical communication 

networks in urban and indoor environments

ÅThe breadcrumbs system

ïSystem Overview 

ïSimulation Model

ÅImpact of Interference on the system

ÅUtilizing the cognitive radio technology as a 

countermeasure

ÅOverhead of cognitive radio operations
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The ability to communicate is crucial in 

MOUT and USAR/SAC operations (Military)
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The ability to communicate is crucial in 

indoor emergency scenarios (Public Safety)
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Little or nothing is known about 

the communication environment

ÅRadio propagation conditions, 

interference/jamming sources, éetc.

ÅIf the communication environment is 

inadequate, communication between the 

deployed personnel and the ICC may be 

compromised.
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Overview of the 

breadcrumb system
ÅMulti-hop relays 

deployed on a need-

to basis to extend the  

communication range 

and ensure reliable 

connection to the 

ICC. 

M. Souryal et. al, "Real-Time 

Deployment of Multihop Relays for 

Range Extension," MobiSysô07, pp. 

85-98
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Operation of the 

breadcrumb system

ICC

b1

b2

b3

b4

ICC źFR

ICC źb1 ź FR

ICC źb1 ź b2 ź FR

ICC źb1 ź b2 ź b3 ź FR

ICC źb1 ź b2 ź b3 ź b4 ź FR
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System simulation model: 

Characteristics of the incident area


