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Abstract

In wireless sensor networks, sensor nodes are deployed in a remote, harsh environment. When the power of the sensor node
is consumed in such a network, the sensor nodes become useless together with the deterioration of the quality and performance
of the sensor network which may save human life. Although many clustering protocols have been proposed to improve the
energy consumption and extend the life of the sensor network, most of the previous studies have shown that the overhead of
the cluster head is quite large. It is important to design a routing protocol that minimizes the energy consumption of each node
and maximizes the network lifetime because of the power limitations of the sensor nodes and the overhead of the cluster heads.
Therefore, in this paper, we propose an efficient clustering scheme that reduces the burden of cluster heads, minimizes energy
consumption, and uses algorithms that maximize network lifetime. Simulation results show that the proposed clustering scheme
improves the energy balance and prolongs the network life when compared with similar techniques.

B keywords @ Routing Protocol, Network lifetime, Clustering

AEdlA Fd 2y, AMES T2 S| Aghe] 9l
HIEIZ| 24 U E AMEsh TLAEo] dd wiAH

o= thA] wiEEE wAlEt] of g BE A4 m=e] £
T A HE A £ AARBR 7} s o]
A& AAe] o] o) Hes gelEofof gt} 1E
;A A YEY A EZEAS AT o) oy=|

I. M

rhu

Mo b rr o

A2 A7 8 B4 A 7% Bopel WO o8 v gol
A7 £ ARl o] /)5S AR AA wES oa
@ s B4 AN MEQI} $EE 3 ol (1] ole@

>1
fuo 2L

8
S-AH oz aEdok sl ARgkelt} [7]. W oluA] 4]

7FsdE aeldte] B A HEDIE ofd RoldA & e

wlo] ARSI Sl FAlolth [2-6]. 2} Y EY A Ao AT Bt AR oajA AA nEELS
AM ==Ee 2E7e] HENAS 56k, &4 2A, HESAS 1802 Ui QA FH2HE Bt AZHo

U 2 A 4 dolHE Asta Zhedhs @ 2 34 9 4 At 8l 7 FelaHE FH2F Feg duk

ol E%é 20160 E HE(AMLSAXIAL) S| AL Z SHANT|sH 2| -7 |28 AL QXS ghrot &= 24722l(No. 10063496)
AR} 20174 119 o7 HARfetE e - 20174 12€ 31
HYUX} - 20174 128 28Y WAKNR} : ZX|2H e-mail : jiman@ssu.ac.kr



S

[
fr
-
&«

1, Sef2E

9 ok FeinE 7 A
% § BAoR 5% 9

_/I:
EACHI[9] 1 EEUC[10] ¢ #& VEYa &4
= |

AUNNS
1o
ol
i
= O

F ol =

2ooyA] £5E W] A9 B ZREFE0] AdEa
o, ojdel ARMANY ZrEZI} FUsHA o8] ouA|
Axs A & EAIEC] Wbl dFeoltt oled EAF
E5 S5 AA & dTeAe AdEE FhoA A
ah= HolHE sk Wl Widh 2849 ST 7
e AlQrstar Addstgint. Ak 72 ME]AE S L
2 Fefeta S HEE B EHH el e F dRE F
a 7AE e R FRE HolHE AEdth of7A ddE= Al

FollE mEE 5 T odUA7t om 7A=7}

A =T Folgd 5

219 A7r 7V 7k w27t "tk a8 BE, 71X 574 €

A7t 7V AFE w29 w0l FojE7] it ZelF

A77 A Hn A FY2HAA Fadshe dolE A

g 2 Se2H F=d gig YA 27 7asH QD}
2 =Y AL ted 2k 23 B AT-E A

S, 39 B T BT e 49 Ak
18 Aget 5l 48 A% 19l B 634 2
2o e,

II.

rk

R

T A MESASY AyA] hHlE Hasker] g8 B
Fej2Hy ZREZo] A AH9-10].

LEACHE= FA4 A HESZE 93 e HY Z2EF
2 4#A Atk LEACHE %4 JE4] Aojrt ofd ¥4y &
2B E 7As, 7 HeaH 9] Furt RE =9 HlolH
g T8 22H Bs EYozH JuAE #Estka 4
kA ) soi9).

Ever= EEUC[10] 7]®ollA ARE # whgAlo] 7]wkslo]
HEED Z2EZ9| g5 W& A8k 1A4& F8) ou
A 2HE Fo|WA ZAw 2A e S vt W] =
A& ¥ sz UHEED#: &t Fe2Ey dugs
Akt ti11] .

Ren& oy 28] 733} YEY A 48 58 LEACH

IS 7Iwke R g Bt FEl2HY 7S AlgkekatH12]
o] 7IHellM S AH F= e fa) ARSEE 24 ol

YA v& A4 Aol 4249 =S VAo R
ol AE FalA F2 AYS A4S + ﬁlq

Yang& 71A|5ell A 77k mmge] 2
350l =2  Energy-Balancing  Unequal Clustenng
Protocol(EB-UCP)2t= Z2EFS A¢ksltH13]. o] T2E
FoAE HEH A/ S o= oA, 7} Zd] EAlEE ==

£2 77t FejaE ez Add g5 AYa gl

n. =x &<

1. S8 2H = oA A A
g VEQaN VEND 279 FesE 27) 2k
Ax dEsz 2717 5%1?% 2e2g w57} S5
g ulEsls B SITh olAe FelaE Huv) e
T F D
Aok Blabeh ol o, FelH vl B
7} et ag 2elaE A= A4 ol
foe ZelsE o] wmudd Sesy dez A
FEE A 57 Z7ke Hed), o] AR 3 FE
| uba) SR ole AAEoR Qs o Be dquAE

)
o
oo
oot
e
>

o » o rfr
to o

il i
2l
obr o
ol >~
>
Obo
ol
rﬂ

)

O

Fei2g =t AT A ke
o] Z¥2H i UE wEol BhiE 482 3
Hn e ool Edlge] wasnw awkEel oux Lul7t
HElsIA WA Aol e Agont Zeay e 2t
o AU i el el g Swo Bel
sl=sh 7145 2] AH Az Folxl 4N, o B2
FalH LE BAlo] wAEAEER 45 of 7
28 FEe] oA 7t Balo] wAske W 4k 9 Aol
Az 2uAl Fol dAsh] flaAE B 2 BAE 33

Bl ias

0. AA WES=

A A HESAE U 32 S AuA Agke] 9

, A Aol TdskA wiAE N7jel A m=soln Al

= AL = {5,,89,83-5, ), |S|=N=2 733} =3
AgelAe] AN HESAE ve3 22 7PES 7o s

Eige

H‘M

® /115e] A1 ol AN RN W A
o gtk

@ V=9 Ae) Lt B Aol e 7he] Bat g
Holu,

@ =c=o golHE 4% ¥ A AojE @ & Ak

@ =9 dluA= Al oIl e, ofFe] ErFssitt



@ HESIA:= 7} =9 9JA] 4] 7hssith
w3k g e 2@ Heinzelmane] 223} 5Agk
Sttt o] HEloA] gt e Fal7] B FalV] 2E7), FAlY]

A7
A28 HEA7)7] ote] oUAE R, 4§ F7

B
o
83 2e FH02 AvEn,

HlEl% A=

Bl= 49 vt 2k
ETX(]'7d) = ETXfeflefrz(l)_F ETX*{unp(17d)
_ 1B By, &, d<d,
B, + Ee,, d', d=d,
W A9E et 2
ERX = ERX* elec(l) = lEelec
Iv. 225l 22 7Y
A FHAHA 7 D) F9s

3) dlolg] A 9 Ae] 3=

1. 282y = A9

SelaEzt A4 W, oe) Felay = FRie] Aus
v o5 Ad) Bherse] HE 2o s} 67
AAL @) 2Azke] FenEe] oluX Anlwe] #
7] 1l FelzE Aole] 7149l Al Bl 43
Fuol @ 2e2E AU 96, Ak duelEe
o] oA sl | o] Arlel] 20 T, 7))
A7k B3, el AT} R R 2
o] s ek

(=

o

I
o
oy
ol
t
v}
by
T
o
I
o,

#

()

. BH2H dlE7te EX

(2% 1]& Fei2H = BAE Hehd Aolrh FR
FelzH F= dde] gud, HF S92 s

il -?EELQI Sel&HEC] BAS At FEI e

ZHEANAE B4 A e TE k=R 1o oy

o B FEAE7F FEAH JEE At o

ko g i Aol do|= MAstEW A 272
Aojsoreit), Agkd LagFol M 7|A e Tk S

Bl Wl Aljlo] He] Sl SaH o] AR o &2 2ol

ZHAA e

3

=

o

=
=

7}

B

>~

l

mlm

2uz|F 1 2H2H §= ME

if CandidateCluster = True then
CompeteClusterHeadMsg(ID, E D )

1

2 remain’ comp

3 else

4 TERMINATE;

5 end if

6  When received CompeteClusterHeadMsg from node 5
7

8

if distance(s, ,s;) < 5;.D,,,,, OR dstance(s;,s;) <s,.D,,,. . then

add s; mto cluster g?oup !
9  end if
10 while CandidateCluster = True do
11 if remaims;) > remahE(s]) and s; & cluster group then
12 FinalClusterHeadMsg(ID)
13 TERMINATE;
14 end if
15 When received FinalClusterfeadMsg from node s;
16 if s; € cluster group then
17 ResignationMsg(ID) and then TERMINATE
18 end if
19 When received ResignationMsg from node 8;
20 if s; € cluster group then
21 Remove s; from cluster group
22 end if

23 end while
24 send ClusterChainHeadMsg(ID)
25 Not received CompeteClusterHeadMsg from node s.

J
26 send ClusterChainHeadMsg(ID)
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1 On received ClusterChainHeadMsg from cluster head
o ClusterChainMemberMsg(ID)
g if ClusterHead = True then
4 PreviousNode < CHNode
5 for each node s; in cluster do
6 if s, # Spg then
7 if distance(s,, CHNode . )< min(distance(s ;, CHNode ) then
8 PreviousNode. SendMsg(s; )
9 PreviousNode = s,
10 .
end if
11 else
12 TERMINATE;
13 end if
14 end for
15 end if
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1 s,.BroadcastMsg(E,,,.in, distance(BS))
2 ChainMemberMsg(ID)
3 if distance(BS) < Thrs_max then
4 message.send(BS)
5 end if
g for each s; do
7 On receiving BroadcastMsg(E, .., uin» distance(BS)) from s,
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12 end if
13 end for
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