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Abstract Wireless sensor networks have recently emerged as a platform for several applications.
By deploying wireless sensor nodes and constructing a sensor network, we can remotely obtain
information about the behavior, conditions, and positions of objects in a region. Since sensor nodes
operate on batteries, energy-—efficient mechanisms for gathering sensor data are indispensable to
prolong the lifetime of a sensor network as long as possible. In this paper, we propose a novel
clustering algorithm that distirubtes the energy consumption of a cluster head. First, we analyze the
energy consumption of cluster heads and divide each cluster into a collection layer and a transmission
layer according to their roles. Then, we elect a cluster head for each layer to distribute the energy
consumption of single cluster head. In order to show the superiority of our clustering algorithm, we
compare it with the existing clustering algorithm in terms of the lifetime of the sensor network. As
a result, our experimental results show that the proposed clustering algorithm achieves about 10% ~
40% performance improvements over the existing clustering algorithms.

Key words : sensor networks, clustering, network lifetime, energy efficiency
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2. CelllD <« {GPS} vzEz 49 [D
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1. delayTime<— Duration,,, < (1 — —=———)
/W delayTime : Fofofiizjo] o] g f7]A|7F At
2. wait for delayTime or until receiving {any Advertisement Message}
s/delayTime T+ OFE Advertisement Msg. & 48 #f 715 oj7]
3. if( delayTime_Expired ) SdelayTimeo] 738 74
4. if( islnnerDomain )
become CHopeer
5. else
become CHrouting
6. end if
7. else
become non-CHppeer /& =EZLE Advertisement Msg. & ¢ &5
8. end if
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1. broadcast( the Advertisement Message {CelllD, islnnerDomain, nodelD, position })
2. accept(Join Messages)
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4. if( remainEnergy > minEnergyThreshold ) s/ Zrejofiixlgk > FAo1fx 7] E#
5. receive( sensing data )
6. aggregation( a set of sensing data )
7. transmit_data_to_CHyoueme { aggregationData, CelllD )
VEAE Fel~E HEZ FE flojE dE
8. end if
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WEEH2E S A Join AAF HE
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3. foreach(TDMA_scheduling_table) // TDMA A& whZ blojg 1 HE
4. transmit_data(Packet, NodelD)
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