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An Energy-Efficient Clustering Using Load-Balancing of Cluster Head
in Wireless Sensor Network

Do-Hyun Nam' - Hong-Ki Min™

ABSTRACT

The routing algorithm many used in the wireless sensor network features the clustering method to reduce the amount of data
transmission from the energy efficiency perspective. However, the clustering method results in high energy consumption at the cluster
head node. Dynamic clustering is a method used to resolve such a problem by distributing energy consumption through the re-selection of
the cluster head node. Still, dynamic clustering modifies the cluster structure every time the cluster head node is re-selected, which causes
energy consumption. In other words, the dynamic clustering approaches examined in previous studies involve the repetitive processes of
cluster head node selection. This consumes a high amount of energy during the set-up process of cluster generation. In order to resolve
the energy consumption problem associated with the repetitive set-up, this paper proposes the Round-Robin Cluster Header (RRCH)
method that fixes the cluster and selects the head node in a round-robin method The RRCH approach is an energy-efficient method that
realizes consistent and balanced energy consumption in each node of a generated cluster to prevent repetitious set-up processes as in the
LEACH method. The propriety of the proposed method is substantiated with a simulation experiment.

Key Words : Wireless sensor network. Ad hoc network, Routing, Clustering
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01) p = start_value;
02) IF random value(0..1) < p THEN
//CH selected

03) broadcast (my_id) ;
04) waiting until non_ch send event;
05) repeat receive(non_ch_id)
until non_ch_count;
06) scheduling();
07) send_non_ch_id(
sch_info(node id, seq));
08) ELSE
//non_CH selected
09) waiting until ch_send event;
10) repeat receive(ch_id)
until ch_count;
11) select_best_ch_id();
12) send_ch_id(ch_id, non_ch id);
13) waiting until ch_send_event;
14) receive(sch_info(node_id, seq));
15) tdma_sch € sch_info;
16) END IF

(T12f 4) RRCH MY =2EZE

7819 2AFHR T2 o]E |WeR AT A9
TDMAF71E ZAsEe 1581y H#H-2 2ozt o),

RRCHH A& 2A& AWd] HetvE (parameter) o2
{node_id, sequence}& 7FRA3 it o] FeEeEE 4l
BE 2y 4Aa REEL AAEHY I A4
node_idell 33l A (sequence)d] ©Fo] FAEH FH=
=EZAMY 48g F3y3t dE So 2419 node_id9
A7 Folztd Al WA Ze Qo)A Apade] EejaH FH=
o7l e Aotk AT RE AAM =z 3y Fea
B = x=r HEE A A FA glo] rxH =
=g ZYLH hah w2 YA AEE FEF} & F
At

RRCHW A 9] A HAFL (219 IANYE F82H =
=oE AR 289 FARA 13 28 AAEY I
HAHgoz FAE Atk $A12 ADV(advertisement message)
2 HYE 343 ~2AE A H(schedule infomation)E Bul&=
FHAolx, 41 ADVY &7/ wWAAQ Join REQE 4!
e FAold. FHAH A kEE $AHA 139 F
ARG 282 FAH vk $A41& Join-REQE Rul=
HHolm, F4& ADVE -’F«‘lﬁ}% A3} 2AFE HRE
FA8HE 3golth RRCHEH Y AdlUA 2232 4o
oMo FA oA AR
A A 25 o432

N
28 HE 229 quR 25T Eupa A D2 =

O
-

P
A

Z.E_]_}:E‘i ./;\_Z: .‘1‘_59] OI]HX] _}L\_E‘%t Eselupfnonvch% }l} (8)

N N
Eogp-an = E (D)% [; - IJ * Esoease x—=+ E (L d)x2 ()

E E (,d)+E, (I)x2 ®

setup—non—ch

E ease & FY2E = mToe] AAZY)
1% 25Fo|th, A (DA F W] 4 F

22H 22 xTEAA d2sE ADVE 9 A
ol:, UMz s FexE W 2AF FHE
e A £4 otk z¥E= A () 4 S
2 (92 #Hg"d. 4 ®dA $Ae FelaE
=EdA dgstE g A S0z 4 ()F 4
felsid 4 (10002 WwaH,

2
N
=

o to
> Flﬁ 2,

p'lr’

2o

i1 o gt
o

ORI = A CORR S

mtm

N M
E et =1EC,M[?—1]+[EJMM,, p +IE,, +IE, d* +IE,, +IE, ISy Q)

elec elec

2

=[E +lE M —+2IF
Bk

setup—non—ch elec elec

E (10)

A @% A (100 ol&ste] dhte] FaxEe)M o1y
223 783, AN == 99 A A 22% Eew
kS F3E A 1DZ f=doh

Tat7] SfE ZelaE £

N
E.reﬂlp = k[Esetup—ch + (;‘ - 1JEselupAnonVch)
/ [N

33 Hohdhafol oby AEfoll A2 of X

MZ
[4Eelec + E:chedule + Efs ﬂkJ + k(E d elec )] (11)

LEACH® A& TtEAQ AHAdg T8 ovx 2527 &
gej2H = ==& WA Fu Z¥2vE AT

o FH2HE ATAE 9 Aoz wAdHAd MM
=29 AAH7} o]Fo Fr},

RRCH¥%4 2] 79 LEACHWAAHZ Alglo] wtEzow
EA A %] e FexH e o WA v
He AN == AAE A el Ze oA Ak
Fe4H H= =2& WASE AL 7 A x=9 24
& AR 93 Round-Robin#4 o2 X2 E 3t} ¥|AN
el AA =E=Z AAs= o] W7 & u » A
o g ARE Fel2AH ud broadcast
AX w28 iy 2AE ARAA dF AA
= ARE AAgoEN AFsrh a8z LEACHW2
2 B AGA AN w2t 2T A og Aol e
g8 2H7 N15S o}xl %3tA 9k, RRCH
AA =z @A B9 ) T F )

9 Wl Y F AR FAE oA B

AL a9l

>
X
H
N



MM HERAINAM EHAE SI=2 load-balancingg2 ot

01) seq, slot = 1;
02) Loop
03) IF sch_info.my seq == seq THEN
//ch_selected
04) waiting until non_ch send_event;
repeat receive (data)
until non_ch_count;

06) data_fusion();
07) send_bs id(result data);
08) IF fail node_id_check() THEN
09) broadcast (fail_node_id);
10) END IF;
11) ELSE //non_ch_selected
12) repeat
13) IF sch_info.slot == slot THEN
14) send_ch id(
sensing data, non_ch_ id);
15) ELSE
16) sleep();
17) END IF;
13) until slot_count;
19) IF fail _id_event THEN
20) receive (fail_id);
21) delete fail_ id to sch_info;
22) END IF;
23) END IF;
24) seq ++;
24) END LOOP
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