DEri=

= 13-38B-06-04 B A 5S|4 *13-06 Vol.38B No.06
http://dx.doi.org/10.7840/kics.2013.38B.6.446

A=A AU E FNA vz a&Ad S T A9
=Y 2E HlE 4

2AE, A, =04

1 o

An Analysis of Energy Efficient Cluster Ratio for Hierarchical
Wireless Sensor Networks

Zilong Jin®, Dae-Young Kim', Jinsung Cho’
2 o

A AU ES FellA FeizEls 71 VB A3 BT o ARl ZgAolzkar dAwkaL gl
o} B =Follxs FelaE 7HE Al W =9 ZollA multi-hop to one-hop A4 3738 wisled oulx] E8Adol
Al F#12E ¥lE(cluster ratio, CR)E FA3ted] A4S o 2 =wolxe AR Z82E bS53
A28l F Shop-count) A3}l =t 7F FFGAlE(packet reception ratio, PRR) i3} Alo]e] o]sEA
(trade-off) FAS FAsla o] F 845 FPHor yejsle] HRFFE Fuih) Aokt 5XF-E 53l
A2 HAL ZFE|2E ]SS IEH TN AF Afell == v8nt ozt k= 7F AHE SHEEE ol
o7 ofluA] EEAE FICE B el AlRIEE 7S HA F  ZFEISEE kb vlaEe] AlE)
o] L F3le] A oA A8AE AAF3Isc

i

-

Key Words : cluster ratio, energy efficiency, packet reception ratio, hierarchical wireless sensor networks

ABSTRACT

Clustering schemes have been adopted as an efficient solution to prolong network lifetime and improve
network scalability. In such clustering schemes cluster ratio is represented by the rate of the number of cluster
heads and the number of total nodes, and affects the performance of clustering schemes. In this paper, we
mathematically analyze an optimal clustering ratio in wireless sensor networks. We consider a multi-hop to
one-hop transmission case and aim to provide the optimal cluster ratio to minimize the system hop-count and
maximize packet reception ratio between nodes. We examine its performance through a set of simulations. The
simulation results show that the proposed optimal cluster ratio effectively reduce transmission count and enhance

energy efficiency in wireless sensor networks.
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