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Abstract

In wireless sensor networks, communication failure between sensor nodes causes continuous connection attempts,
which results in a large power loss. In this paper, an appropriate distance between the CH(Cluster Head) node and
the communicating sensor nodes is limited so that a group of clusters of appropriate size is formed on a
two-dimensional plane. To equalize the cluster size, sensor nodes in the shortest distance communicate with each
other to form member nodes, and clusters are formed by gathering nearby nodes. Based on the proposed cluster
uniformity algorithm, the improvement rate of cluster uniformity is shown by simulation results. The proposed
method can improve the cluster uniformity of the network by about 30%.

a %

A YEYIAA AN 5210 BA AF A ASE A2 S FUstel e A £io] WA B =R
CH(Cluster Head) =59 SAIEE A4 =5 Alo]o] 214 Aele Aatstol, 2244 Heo] 24 3719 Zei2e 50| J4H
=8 sheleh, Sel28] 1) FAshE lof Sk A2l LASH A wmHol A2 Fslol W 1EF PO U ke
=2 wobd ZTAEP} YHHEE STk Ak SeAE FUst BWES VLo FUAES I Ak Az s]ute] 2
PAE Al Tt SesE U A ABold BN UehRth Aok WAL YEDe] SeAE FAHS o
30% FgAA 5 et

Key words : Wireless Sensor Networks, cluster uniformity, battery power supply, lifespan, multi-hop

. M2 Al S2= B e & lofof Atk Al Al HIES

= FHAT FFo AR AXE sizsted], A

FAAA YELI(WSN)E 25 AIA ZAE ARgs 24 23 5ol 28] AlMEe] +LsH| siZEA] =
ohgRt S0t AIgAolA 1 79 %E]Zi deiE o AT 2SR oAl BE HIERACIA F4E
AR WINE Mol Al =t 3E A9 G SFaEe 4 S84 AR o8 259 Al k=
A2RE 4 245 FEA717] 4 OﬂLV] &2 F 7 "L ol2 dsf E¥2F S=(CH) ==

O

_Hl

* Dept. of Computer Science, Yongin University

% Corresponding author

E-mail : joongho65@yongin.ac.kr, Tel : 031-8020-2768

% Acknowledgment

This study is funded by Yongin University.

Manuscript received Dec. 4, 2023; revised Dec. 17, 2023: accepted Dec. 21, 2023.

(679)



Clustering Methods for Cluster Uniformity in Wireless Sensor Networks 313

7t Y AN E2RE HolHE st IF 2
BAE Fl=g ST ofulR] Au|Fe] o]z} TSt
A Hoh AA RV 2 S94HY CHEx A
Aoz Akt dier W2 FEAEH B3 o B2
AHAE £HSH =1L, ols F2AHY e B
AA AR or HEYAS +8E dSAIH CH:
=] vig 7t 2dsE fyHuye] g SNEES 3
A CHEES AE3iM wAsioF itk ol=iet Il
S A9 SHAE Wl A HHie=o] wiEE 5
e dSATE 2HE 2HIAT2) SBLHY 2
CHE WA F7171 gopdas we] g5sil 25 A
A HEAZY rgo] d==H3, 4]

2 AFoM= WSNojlA Mz HE "ol AN k=
== vt 2719 SYLEHE AT EN S8A
By AN k= HEg #dsH AT o = 2
HAEY 7THES AP Adske EarEES Al
et Alo]o] Aol me} FEAEHE AT m=A A
o] 9 37} - o]FojA|H, olF F3f 7
< SP2H F719) /o] of 30% FeEH FUH
o2 CHxE 4™ dalelEe st ouA a&<
T API=S St S AIRRE dargst V1€ &
A2ES Hwet AEFold 2¥E UEhiRich

. 22AH &

A AlA Y EQF0AE AlA7E o] W A
912 vixE & QY AAE7|E BAlste] SEAH
FAgeit. okt X4 g giRe] AlAEo] F
FZ viEEH AAEo] ExrdstA wix =, B4
9] AlAEo] SHAEE FAold A= o2 3
19] 2 AE7} P Tl E Aol AASo] A
2 BAlsto] SHAE WWE Aokl o] Y LEE
o] shfe] FHAEE FAIEZE AA FWrrt w2 X
oA FE SHAH Yo AlA L E Y L7t o
ZEAEH Ho Sr1eith a9 19 R viag Al
A wEEo] Tl A Yol BAlE: LEES HH ko
=2 Frlsto] SYAHE FA4% AlEEolA BIE B
of 11 It} o] AlEHolAd Zil= 100x100 T A
ZAANLEE 7F AW 9 IR 9] HA AE 199
2 FAFD) ol oF 3000709] AlA =Tt B AS
g 714519 BeMe CHEEE Yelfy, oS
Hog FHAHY ZF WY LEE52 CH:E9F d24
HE 25808 Yeplth 24 F2 AxNLtE

pol 4 i 4o

N

> ofN

UEhdITh ol BEbAE 2319 el
W57} 7w e AHQET et BEE A9 7
AN w7k QR wER SR Wk Svhstel o
o] ZeiAE ag0] 27 F4E AL BT & otk
A S0 Aeld PR xET} yEof s B9
22 Tesislel Uetiglth. 2, xF0 +193 A7
of Sltke 7S 199 Ae] B "oldl Tof Aske
ofrlgtct. 1% 19) ZeAE B4 olelx mehA Al
A wE7} B4 gelo] RA9lR v w7] whize] A
weo Wt Qs g web P4E Zelay
o] Z7]% Zjo]} Ak S ol 1 k. THolA
gom Hiow BAE Golo] ZeAE A~KolH, of
IFES AR ThE 1859 A kt Uwel 3y
3] Aoluks AL 1T 4= Yk A=) Y Aol
= stetulelo] os) st ZeAEY A ksoh
CHI-E 719] 541 Aol PAI3l7] 98] Zeiae 27)
7} UR AN e 2gste AN=se] oA 4
ulg £ % QHS, 6, 7).

s [f

Fig. 1. Example of forming a cluster within a 100x100
unit distance.
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Fig. 2. Example of forming a cluster group separation.
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Fig. 3. Simulation results of cluster homogenization.
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Fig. 4. Cluster non-uniformity vs. uniformity comparison.
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