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Abstract

In sensor networks, sensor nodes have limited computational capacity, power and memory. Thus energy efficiency is
one of the most important requirements. How to extend the lifetime of wireless sensor networks has been widely
discussed in recent years. However, one of the most effective approaches to cope with power conservation, network
scalability, and load balancing is clustering technique. The function of a cluster head is to collect and route messages of
all the nodes within its cluster. Cluster heads must be changed periodically for low energy consumption and load
distribution. In this paper, we propose an energy-aware cluster head selection algorithm and Distance Estimation-based
distributed Clustering Algorithm (DECA) in wireless sensor networks, which exchanges cluster heads for less energy
consumption by distance estimation. Our. simulation result shows that DECA can improve the system lifetime of sensor
networks up to three times compared to the conventional scheme.

Keywords : Distance Estimation, Distributed Clustering, Migration, Sensor Networks

I.M 8 B2 ad-hoc MIEHZ 74 TE& 7FAR dooF &

t}. 7]1& 4 ad-hoc VIEYAE 93 /dE Z2E

A4 AN HEYIE £ AN x=EEo] 24y 23 ¢3u2EE0 A ESAFAE, o]F A HESH
o] A2 AFAA TA=H gon olf xE & A 2z HLE wols FASo] HAg o £

AEL AN HEYSATL ofF BE LEEFE TAHY

T, "t A, ATBUY FREAFTHE gon o8 LEx AFE A 59, AFd 4

(School of Information and Communication

o1&
vx), AgE 719 58 /RIge

{44 9

B4 93 24

Engineering, Sungkyunkwan University)

% o EEL 007HE AE(HAER)Y Adoz
gaAetAes Ade wob F98 A7AWo.

~ R01-2006~000-10402-0)
HedA 2007329229, 3¢5 Y: 20079349144

(265)

oy

g} o] B4 wgt B4 AX HEYA A A F
237 2AE AR oA agAolth AN xEE
A ko] AUAE AABEA AEA] A Brs



20074 38 HAZSE =2X H 44 E TC H

sttt wheba U] 2 &Ade] A JEYIY HE
712v3 FAEA A dEHAY H$H Ex7) @
O&og AA ==8e 9 JjoN $3 7R ¢
E7} e MEYAE FAA Hed, 71829 FA
HEYZ 7HEL o2 B8 F9 =22 74" Y
Eas agstA] @7] died A EYaE F2
7HAEE Aol ot vl o2 AN nEEL A}
|7t A2 € 8740 wAHEE nE
222 UEHIAE FA}e At FA
(self-configuration)e] 8. Fgt},
AM YEYAY 2oy mzEes
ZEZ(flat routing protoco) T} AZ=H
Z (hierarchical routing protocol)= Ur%
=EE AR dolEY F8 Age
“%JSHEH], LR
223 o) F2aH = doly o] 7
ZeaE ke AEH g9y TREZS AL
48 7Hd A AN Y EY =9
& A7t g =97 ALEH Q)
g’ 7ol AR AR, R 7PEA
Holl A 7HE 28420 H2 wold
2 2E" Yolgar B
FYU2HE VHold AA vEYIE S 2H
£ At =259 Aoz 4y
| S8l2Hd= el &
—3“31 2H °ﬂ (cluster head)&
E=1 J_o]./ki
A3 =E(sink node) & wﬁt Age A Ag
ol W ZFel2H It dojy Aol AgHe 3
T F7]9th b‘”ﬂﬁﬂ‘# "th 1 olfe&
Y2 =7 E 559 Ho|HE Wl 43 x
Eg AEd] g o —‘iE‘é | H) A AR
7 | Z7] et WM FYAE b Aol
7 AR E BT AR AY 7lFo] AR HE A
WA 98 47| AR FE2aH =
AEdte] EQAY $HE A8 WHe AL
F @tk Se2F dsrt MAREE FYAH IA
H 2 2H FAoz AFAdh
HEHY 7HE A doe 7Y FeAE
bl SEHE F3to] AXW Ze2H e A
olvf g1, dlolE J3 &0l AaHE 59
AoH wheta S5 31*513‘01"4 2 Y 2H
S Aol Hed, 4 2z

E

L .
.

°|8 3H(data aggregation)S

(e}
e

-

2
T

YA oR ) ek
to

e
o

=

rét
2
O

o —r S o
>
[o3

H

r
i
>
o

\_

o
=

=S
=

o

)

J=s

N MU Oh(*

¢

=Y

o

1

of rf ok aln

40]
o 3t

o

(266)

H3z 19

Enx(k, d)
L kot packet |
Transmit o
) Electronics Tx Amplifier
Egiec X K Eamp X k % 02 A
i
iod
k bit packet
Receive
Electronics
ad MA 29 oux| Ap D

Energy consumption model in sensor node.
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HEED"® Z2EZe »Eo ZE JYAE |43ty
2828 =g AR E 7[Yolth o]d] A 2L
o3 2

residual

C

‘prob

CH, .=
prob Eyax

=

AN Grpe AA =E F FE2FH =9 ujg
Yet 2, Eyaxes At YA 4, Eresiaars 9419
o ZE YA FE gugt =29 IAE YA
ol wel ZE28 =2 AFE FEE vise
CHpros %2 7+ B} £%vit} 2004 S7RA71571 &
A 18 A He =27 §82H J= fARE B2
2 Ede Fal vt He otk Al
£ o9 g8aH vt AAEHAE Afdde BT
HA4& &2 I$Y(AMRP Average Minimum
Reachability Power)& A4tsted o] Zro] A9 ==
g 22 =& A% Ug AL 37 A4 &

g 39 @ AEANE 42 epan,

o
=
=

M
E MinPuwr;

=0
AMRP= —

MinPwrie 282H =2 AAY Rty F9 =

MM HERKT oLx ¥ HE| F£F I8 24 2 AH SE MY 0|F Y

(267)

Rod 9

= o "eolHE A437] A8 Ak AR HAYE v
s Me F84E 3 U9 k& Foln
HEED Z2EE2 Z24H J= AA 7IHE A4
U= LEACH Z2EE9 4y¢ JuE og&
t}. HEED Z2EZ9] B934 o2 LEACH Z2EEA
Zel2H vt HEYZ 27 EEHA FE
£ 4, AMRPE AXE] 8iMe F9 ZE ==9
o] =2 FAE Altsor 317 W2el old HE 2
et ade A, g82H = A4 AdE BE
coA 5718 24 FPsiof vk 3ol Itk

ki3

=2l
=

.

-
s

= A

3. ACE(Algorithm for Cluster Establishment)
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Fig. 2. Cluster creation, data communication and cluster
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//Cluster Creation Phase
Chprob = Cprob X (Eresidual /Emax)~2
While this node isn't a CH or this node isn’'t a member of other clusters
If CHprob > 1
Send CH broadcast message to neighbor nodes
Else
CHprob = CHprob X 2
End if
End while
Transmit data to this node’s CH

//Cluster Migration Phase
For round = 1 to max_round
If this node is CH then
S = {v : node v lies within this node’s cluster range}
End if
While ¢ < round_time
If this node is CH then
Find the nearest node j in S
Send potential CH message to j
If this node receives a message that j can't be a CH
Remove j from S
End if
Else
1f this node has data
Transmit data to this node’'s CH
End if
If this node receives potential CH message from this node’'s CH
If this node’s residual energy > this node’s CH's residual energy
Send CH broadcast message to neighbor nodes
Else
Send a message to CH that this node can't be a new CH
End if
End if
End if
End while
End for
Repeat the Cluster Creation Phase

a3 3. Aekstle DECA2 pseudo-code
Fig. 3. Pseudo-code of proposed DECA.
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Table 1. Simulation parameter.

Parameter Value
Network grid From (0, 0) to (100, 100)
Sink node coordinates (50, 175)
Cluster range 25m
Eetec 50 nJ/bit
g 10 pJ/bit/m’
Ejsion 5 nJ/bit/signal
Data packet size 100 bytes
Broadcast packet size 25 bytes
Packet header size 25 bytes
Initial energy/node 27
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