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A Dynamic Clustering Mechanism Considering Energy Efficiency
in the Wireless Sensor Network

Hwan Kim" - Sanghyun Ahn"

ABSTRACT

In the cluster mechanism of the wireless sensor network, the network lifetime is affected by how cluster heads are selected. One of
the representative clustering mechanisms, the low-energy adaptive clustering hierarchy (LEACH), selects cluster heads periodically,
resulting in high energy consumption in cluster reconstruction. On the other hand, the adaptive clustering algorithm via waiting timer
(ACAWT) proposes a non-periodic re-clustering mechanism that reconstructs clusters if the remaining energy level of a cluster head
reaches a given threshold. In this paper, we propose a re-clustering mechanism that uses multiple remaining node energy levels and does
re-clustering when the remaining energy level of a cluster head reaches one level lower. Also, in determining cluster heads, both of the
number of neighbor nodes and the remaining energy level are considered so that cluster heads can be more evenly placed. From the
simulations based on the Qualnet simulator, we validate that our proposed mechanism outperforms ACAWT in terms of the network
lifetime.

Keywords : Wireless Sensor Network, Clustering, Cluster Head, Energy Efficiency

24 AA UEYFNA A E8A4E w3
T4 9B " 714

t t
2 ot a s

—

2 o

54 AM JES2qM Se2EE B JEHA $9L Fe2H = 2 o] oM 4 v diEFe FaAe Wy
¢! LEACH(Low-Energy Adaptive Clustering Hierarchy)®l 7% F7]3o2 F824H =g Augonn Se2H 7o r old oz
£%7h & 9ol glck. ¥8 ACAWT(Adaptive Clustering Algorithm via Waiting Timen) Zel28 #|£9) @e) Uz $30] sh}e] &
A A =ead FeAHE ATEEe TV S22 AT YL A Sk B =R Ze2HE FHor f7Eea
B3 xco Fe] oA FE(level)E o] BAZ AAY F FelAE H=o B oA $Fe] § i wolul ZeiEE ATEE-
WS Atech E¢ ZelAE H= AA A o]% k& g9} 2o o] 7L HejPoM SejAH M=o BYE #Us wAAA
HEHR £9& AgAZIch £ Ao e A5e H71817] 3 Qualnet 7)¥ke] AlBlolH S F#5idon] ACAWTS 4%e ulws
Ak At Wajo] MESNZ 1 ZudA UL Hlasch

I FY MM HESZ, BaAHE, SAH =, 04X &84

1.M B Z2EZMAE 77140z 22 J=5e AAn,

Ysh= CHY H| & Poll disiA RE =7} Sol7baA

1/p

HEHQ Fe2E 7|t FM AN HEYI Z2ES 2= o] CH7 2 4 UEE §o2H A nc=So

TUSA A& A& @) 28y $§H o2 CHY}

AAE 7] o), CH =5Eo] #UstA 2¥sx 2aha

# o] EEL 01245 AeAYstE dPdas ATule] oste AT o EAY AA k= ol vlE YR AL £ 9o

A

tu] 3 3 daYE ARyl ¥, CH =S4 Aza7A delF(multi-hop)e] obd @l
A
i N L A F(direct = single hop)2.8 A437] tgo] o] &
Alabga 20139 39 119
* Corresponding Author : Sanghyun Ahn(ahn@uos.ac.kr) M= ulag 2 gl ik
KIPS Tr. Comp. and Comm. Sys.



200 ZEXEEIA=ERN/EFE 2 S ALY H2E H5=(2013 5)

ACAWT(Adaptive Clustering Algorithm via Waiting
Timer)[5]= LEACH Z2E &3} g F7|¥og Zu i
g A7F3A @tk 4 kEE ol% kE FF 7o
7] (waiting) EtolvlE AAsta o] ele]vi7z}t Elglel R
W CH =27} 59, otebs] LEACH ZREZo]| ¥|3] CH
Eol HESZ AAd #LsA BEx&A gk CH k=9
Aol e|YA7F oA dAgkRG el o|de| CHE
9 ==L Aod Fei2aH 9y =878 E82H
& AFE3. e} FE2H U BE 289 Ad oy
A7 QAGZBET FHelA CH =271 8 4 & =27 8l
o |, oAl 7] etolvlE dA gt 2e{y LEACHS} w3t
7HAZ CHOlA 4a7tA ddFoz #4387 diel oy
A Avl7t vlaA 2 dye] gl

nebd £ =RdAME F7IH o FHAHE AT
%x HWag wuk A7EsE 7S At CHE 44
e d Sl9A olR kE £ A YA +EL 1 H
oz EF8F F2H AFFS WAy CH x==9
FEXE TS @it = o] o] &S o WA
& ARge=A AMAHY k= duA] 48 HES F53}
A ska, CHOlA Aa7A deFoz AfsiiA oz
qux] &S ol TFHR YEHA F8E F7}
A71E 719 Akt

£ =89 FALE & 2o 2304 ARt e
ux & 7lvte] 53 F¥2HF 7|HS Addsa, 33
ol 4 Qualnet(6] 7Iwke] A|Edo|4 & F3) ACAWTS 4
59 vn EAsta, 4304 48 Y

2. Z0 LiX|] FE 7% S SHAHEY

£ =R 3d dquA FEE o7 AR A 2
g AEE AFEae e Aotdith CH ==9 non-CH
e Aol e PigZ, CHE e Pup® 3% I9E
tt24 @t} =3 226 ] 48 7 W (contention) 7]
ko] MAC E2EZL AMgFioia 733 & TDMA 7]
uko] MAC ZREZS AMde WEn 22 CHe A4
o] Ze2go £8e =28 diA €A RIx =HY,
upebr Zej2g Wy ==% CHelAl F#28H Z(oin)
WA A& 2ulA] golx ot

Z70d], RE MM =E5& CHE 24387 Hskod ol
v Jiget ZAle Ao dyz FE& HEoE g
#Zo] CH Notification Timer(Tcuy) EFel™& 44 3rh

w

[

w,E+w,N

T =
i (49 0~ 1%) (1)

71 N& o|f xE F, Evx Fd vz £, 2, 3,
v, $ATE A5 E el YA A2E ), we wawe
>> w, AF)E AFA WS e Toay ¥ 43

£ d e o] o] Lt JFE A9 gl wd #
o olya] ol fhol FFE o Fu, w.ikel AAFE
Teny @2 AASHE o o] == 749 ko] AR}

Tenn  © Eel® =W, P2 Cluster Head
Advertisement(CHA) WAlA]1 & 1-§F BREAESe] 2}
ol CH =27} HAGA o]f xE=gd/ oo, o
CHA dlAjA]elli= #}419) D} 2o oz 70| Egs
th. Teun©) EFgols #Heo CHA WAAE o Taynwsd
W33, CH 29| D%} o ojyx] +=F& CH &2 H
ol &ol At o8 719 CHA #AAE B BF A
i

CHS o] oYz o] & G Loz yolxy
Cluster Head Give-Up(CHG) WA A& Pyp® HEE72
E&fM o o4 #Aale] CHY} ¢bd& F419 non-CH :E
£3} o]% CHEdA ¢gx Fe2H ATEE A3
CHG "A]A]& @& non-CH =58 CH ] Ho] o
2 CHG ®"lNAE& #A$$ CH =8 2HAsta, CH #g)
golo AAHo %l CH =E7F 928 Tons 4R
th CH #e] Hol&el 17] o449 CH ==7} A= 3
o9 Teynvsd AASA &t} CHG "AAE Bl xEX
F9o] non-CH =7} gAY 39 ouyA] 50 Aaln
tt & non-CH =E7 81§ % 907 @&l Tanws 44
ghoh o] F9o] AL 27 FeAHE T E AN F
k=

Fig. 12 Z7] S82HE(AH 1 2 o|F 44 §1) ¢
ATEg FH28H(HA 9E BAgFE FHgdeE RE &
o] o] o7t FAET] uliel ol k=9 g
el Tegy 0] S22 38 w29 o] k= F71 42
7h 87 W&ol Tegn @01 718 Fow, mepr 38 k=
7 A1Y wA CHA WAAE& BRes|lAEste] CH7F €t
o] CHA WA Z|& A% 29 79 8¥ E& Tong o
F3 CH =271 8 A& 7|3 dEeg of k=
27F Be 69, 118 =7 CHA WAAE BRos)XAES
o CH7} 53, 2 & 59, 148 =57} CH7l €4

205, CH =294 118 ==(Fig. 1014 #l3 282
EoolF 4 go FAHUR)7 3 A FFEe] &
A 2o WizbdA CHG WAAE BRENZEHA
o] w=x=¢l 7¥ 128 15¥ =xoAl #tale]l f ol CH
=E7F opd & oIt 79, 15W k=R A7 o]k %z
CH =291 33, 149 =7} E457] diel Tows 43
&2 ¢, o] CH =27} 8l 128 k=9 CH =59
A1 2EF Tond 2348 289 Tawol o F2
1291 =71 A FA CH7F €tk

CH: 422 dojeg Buj7] Ao Jaze] =& 4
A, A2E 48] ¢8] RE CHE A4le] CH7l €
F, CH7} 2% AARAH71E 71d87] 18 Toavwm(Tanwd
A - Taw 2 F9 Puw® RREQ(Route Request)
NAE 1-¥% HRo2ESNT A=Az 24 CHRYEEH A
% RREQ "AlA|& 4181, Puys= RREP(Route Reply)
A A& HREFHAEPT o] RREP WAIAE 4% CH



24 MM HEHIM OHX 2848 12T S8 Sci2EHE 71" 200

Fig. 1. Initial clusters (solid line circle, double solid link
circle) and a reconstructed cluster (dotted line circle)
(where node 16 Is the sink)
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Fig. 2. Routes from CHs to the sink
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Fig. 3. Performance comparison of the proposed mechanism

with 2 energy levels and ACAWT: A, the network lifetime in

terms of the number of alive nodes: B, the number of CHA
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Fig. 4. Performance of the proposed mechanism: A, the
network lifetime in terms of the number of alive nodes: B,
the number of CHA and CHG messages
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