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An Uneven Cluster-Based Routing Protocol for Wireless Sensor Networks

LI Cheng-Fa” CHEN Gui-Hai” YE Mao” WU Jie”
D (State Key Laboratory for Nowvel Software Technology, Nanjing University, Nanjing 210093)
D (Department o f Computer Science and Engineering . Florida Atlantic University ., Boca Raton . FL 33431 USA)

Abstract  Employing clustering techniques in routing protocols can increase the scalability of
wireless sensor networks. When cluster heads transmit their data to the data sink via multi-hop
communication, the cluster heads closer to the sink are burdened with heavy relay traffic and tend
to die early, causing network partitions. This paper presents a novel uneven cluster-based routing
protocol for wireless sensor networks. Its core is an Energy-Efficient Uneven Clustering (EEUC)
algorithm for network topology organization, in which tentative cluster heads use uneven compe-
tition ranges to construct clusters of uneven sizes. The clusters closer to the sink have smaller si-
zes than those farther away from the sink, thus the cluster heads closer to the sink can preserve
some energy for the inter-cluster data forwarding. Simulation results show that the routing proto-
col effectively balances the energy consumption among cluster heads and achieves an obvious im-

provement on the network lifetime.

Keywords  wireless sensor networks; energy efficient; uneven clustering; routing; multi-hop
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@ u#<-RANDC(0, 1)

@ If #<T then

®  beTentativeHead < true

@ End if

® If beTentative Head = true then

® Broadcast COMPETE_HEAD_MSG(ID,R, ,RE)

@ Else

Exit

© End if

On receiving a COMPETE_HEAD_MSG form s;

@ I d(s;v5,)<s;.R. or d(s;s5;)<s;.R, then

® Adds, tos,.Sen

@ End if

@ While beTentative Head = true do

® U Vs;E€s,.Scns 5,.RE>>s;.RE then

@ Broadcast FINAL_HEAD_MSG(ID) and then

exit

@ End if

@® On receiving a FINAL_HEAD_MSG form s;

@ If s5; €5,.Scn then

@0 Broadcast QUIT_ELECTION_MSG(ID) and

then exit

@ End if

@ On receiving a QUIT_ELECTION_MSG form s,

@ If s; €s;.Scy then

@ Remove s; from s;.Scy

@ End if

@ End while
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