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Abstract

A WSN consists of a large number of
sensor nodes, which have small volume,
low-cost, limited computation and limited
power capacity. It is important to develop the
protocols for reducing energy consumption
because the sensor nodes are constrained by
limited energy. In this paper, we propose an
improved grouping protocol which considers
the distance between the sensor node and the
sink node to generate the groups. The
proposed method is simulated with previous
works to show the performances.

Keywords: Wireless Sensor Network, cluster-
based method, Energy Efficient.

1%

& AR Pl 3 g (WSN, Wireless Sensor
Network ) {d % % ERS IR au‘,h (sensor nodes )
iAo BORIEBEE G R ~ F A INE R
i?ﬁﬂﬁ*§%ﬁ°ﬂ“&ﬂ7%mﬁﬁ’
WSN # 2% R Edp B ¢ kiR o bilde :

i 3y

# 2t £ WSN # 58
ik g
PHBAEF
FREEA L
il et
jiliaw@cyut.edu.tw

BREZ2BRT I ~gR%>E
- F bR i%ﬁffﬁﬁi[l]o e
RO P BRSBTS
R EECE TR LY we
FRF 248 1 Jﬁﬁgu i#’ PR AR
TP (E o Flgt v 57 £ FERR PR DD
X ""“*i&m@wﬁﬁ# s VLS U & BE IR E o
At g_/ﬂ 3£ > =7 WSN #Eﬁﬁglfﬂ’“"ﬁ—‘ﬂ S PR A
3[9] -
R P e BRI (T PE % 7 Sink 2_ ¢ > &
EE R S RN SC R I
ARV A LA B HY 2 - FHRR
*Jﬁ‘ﬂ«é”’ﬂ%%ﬁﬂéﬁﬁ SRR IR 8 RIS
FRALEE T E T - g5 SR LRA
Fl‘%l?’*iﬁ e oenpsd (routing) o 3R
R BIF BF f*‘ﬁém@ﬁﬂi [ 9:3% v B Y AR
ﬂiﬂ'%ﬁ'—[Z 3][5-9] - *#%k = 9% § l%{"lv{w:ﬁ
ﬂﬁ@/?]#ﬁxmﬁ’(d ’QEEF

FL P e

BORER Y ] KL R A Ao 8
¥ %ﬁé——ﬁ’f’ﬁ"ﬁ-; 4% 3V [2] - 4Bk 3N n 2 UK
BRI geRE Y chE Rl R S 4Bk chig 0 & - 0
dad - BB TR o T RR
?ﬁg%%%ﬁ%ﬁH$W@ﬁﬁ*$@ﬁ
IR 4G E L KT BiE T Sink ) (4
Bl- 977 )e ¥ - A EEN[3] £ &
N EERRRERY &L, LT B A
BooREP e B g BT xg;gj;] Sl - R
dRFEHRT THmE S E - AP TR
sii;H Sink =3 (4rB = #77) °

mﬁépiﬂ?u3$ 4B 3N AR R

"5

R
@ﬁm&
w
b

34

ETSN ﬁ‘r}
\mF_ P
‘mﬂfﬂ“

=

"”\mL,
"

\m&
-
‘\ua

‘\.’II

B 2E ’f?ﬁﬁ#—%g '3%1 VAT R e R At
111[10]0%; B2t !Lﬁ@g%}k_gﬁ@ﬁ

b i - —kfrﬂ_h@ﬁﬂf -«’T’Jﬂ;r‘f f}i
- Z LB LT - BRI A S A
é’u"‘—'@mﬂﬂé'»/ﬁ‘ﬁﬁb’—llifr—ém?#"
P ACBEIIT - B AR eyt § AT
Sink =3 chps Pl @ BEAT B E T AL AR o 4 @

!
P
@iy g AR S i B (i B

"!b *ﬂ}}



BE TR TG M) Flt A P ol ens
R § RS SRR Y

BT o

| i
: g L0 AWED
! o 0 REE
| A '
H o 0!
S i AN bl amER
Smksg 1 0 R —
P i
| o !
i 0 !
! i
Bl- ~ 483 R Rl T B
| |
| 0 i .
: ' 0 ! 0 E¥EES
1 \ - !
R T
Moo o JU
iy O T e
Simksg T M 0 R —
o~ !
i |
el i
: o
I 1
BN R RIEET R

BB Y 0 T AT R SR R
B2 ¢ 3 2 £ LEACH ( Low-Energy
Adaptive Clustering Hierarchy ) # & & % &
[4] - LEACH 8 173 3% » A gl iplgeped » 913
RRIE BRI Y S o NS LR R
L E s MEERER A B R A R
g T - TEREF TR ERHRE ok
EAABEEBS AR FF REREILLNHE
B (FRLFHREEEDBE)-

FRF g e TR B 2 h
Fp oA 73] 100100 = = e S R R R
R RERS % 100 B S EERE > Bk R B R
25 B[3, 11]e A g & MHEERKRE o AP A
100x100 2 & eﬁ:fﬁﬂ;@ PR E P OSERF % 100
BRPIGE - F BEgi-den €5 05 £ 2
(J)> F=x @ FA4e 5 4000bits ~ 41
4+t # 2% 5 100bits o 2 2 LEACH 9= ;N2
Booetrd b A BIE P Ti0E v £ S aper
WA R Ae B2 AT o W2 T g
FEBFHREENOE R B AL o 7
WESEEEE A sE s g g

2% B *i f? LEACH Hjisps »

jfﬂ B o l__{.ﬁm: i

u'f\m),g) BB R B
‘:’\‘ls'lﬁ}é, ,?J:‘Fﬁ‘_ﬁ-i%_"'-

0105}
01t

0.095

£ o009
0085}

m 0.08F
0075}

0.07F

T e T T
EEFHE(E)
CEBTFHEEN RN L F

¥ B Sl £ 0 7 i - # ey
LEACH it £ i 42  DEEC( Distributed Energy-
Efficient Clustering) )I*—«L— i® % [5] - DEEC
T VLEACH: A e Y £ 5 B ghps
- & pé\[bmi"'ékﬂb__ P R EERT - &
BEEOTE c J{EAZRFIRN B R R P
SEE G RF BT AR RT  BhdR
DEECedkjies E i * 5= A kg4 E &
ook AREZFREA YL AL i FicE
EE Y PR GEFFEEAAE c 2HAL
S FE AL A2 RS aE g U
FAE R kg o 872 EhdFen .

W3 AP SR e
SGCH ( Steady Group Clustering Hierarchy )
[6]° ted # 25 » Lidrd chiPp Bk 9T A
HTEALAE oA -wEdHEY DB FALESEL
F AR E R Aot - ks FHEHESERE A
R B F - v L i B A ik
7 g Eﬁ%’\;\: iPoer ) Fendc g o f Pz vk s iF 3
SR L R R RSB R A
w@ﬂ%%miﬁﬂ’%%%*%ﬁﬁiﬁ?
Forkae B Ferd o 2 R NHRE T &
»xae [7, 8] °

FEL AR AT R 0 A

L RFIE B IR R R o ) AR F AR
Jéanﬁﬁ&H%%*Smk R ey R

FEH - 17 L iT A Q\'ii.ﬁifg’llﬂh_l_ﬁ
el qmit¥E o A%k~ > E 1L SGCH ;



A I S L BB R 0 K-E BRI
HenFHB L8> &d B %k%-;_m o A A 1
Beh™ g3t 2 2 LEACH 2 DEEC s

WL o

2.2 w3k

R B & BRI R P E 3B
RO 2o (8 o AR B &
HegE N APh Y R ekl o BF
FBr BHE feNRERFPSETL K
FEpodrdt - ko FNE BEERE I A
T H g o @%\ﬁns?é’ﬂz% B d A B
AR LLSE ¥ S E
’s':‘i’rﬁ%éﬂ?}’m%ﬁi—’g}xiﬁ)\:%é%‘ji"

Uik b S E B R R~ KB ﬁx?é’%

PEERINE iR
TR S T

BT R SR FEHTR LR
3 1% 4 Sink = -

Feit 3 E A LS i@;r%,ﬁ;’»wjé%ﬂaﬁaf

FE B o gt @@ajft-ﬁx[ﬁ 7] - ¥ P R

;K%%m&, RS I iﬁmﬁmm cm R
LRl RS O LAk e S T
7}_1 o

FAABHEE L FR X R TGS

AL TFEHEERT  FellpROE FAE

%zsi&rT:

Sink z3 R 3% — B4od Sink 23R ¥ e
L L LR BT & el F RS BT
Fpr-a iy @ ACKaL (¢ 2 &8 1D &
8L P i £ ) % Sink 2 o

=2 F AR A CSInK s R-a Bbw B P e
“2H P LEPNFE 5 LELAID o0
EUEAMERRE o

EP% 1B E EER I Sink R P B
Bobo) chp gl BEIT S % - B esg (GHy) o
THFEER G HFEALE GH & Ren G
He - pe G EEDELE -

BEEFEh r FeM L f GH ferl
BFEEALEGH MR 4 » GrEER LY
% gk o

SBLETILAT e L S BT T 4 0 Gy
H i wig ACK %,E,.f/\ GH; » E_p.\s
» Gla-i‘év 'ACK 2 i ¢ ¢ 2 88 IDAep o &
8L £

Heza I GHy Ri4cdghirw @iy o
ERHEANAENGEENRN TS B
Mo~ @8 T @FEER S LYL Sink

o

L

s

BHEFH SNk LKL HEY EBp W

S T SERUE R E P
it i GHy #w n@&%é%i
#oo% Sink @ik fsFH e

B 1’@»?%@%u

< P 46 2 4.1t >
v
Sinka A 4
v
ERAES
v
% TR k2 455
v

B R
o NFE 438

v

B B AR R A N B 4E

v

B4R 7 PR

A

YiRE A M

R E
=T Eix

< it X R R ) >

BlT ~ #2420

ER @%]rbﬁ,\fﬂﬂ%? w & d s N aE
T'F’All?;‘?k’\ﬁv\*?/?”’ AR Y ”bﬁ" ®

B A EPERG ~ mRE o BUFES
&/PJLL Q&.ﬂ—y—ﬁ}i,?]?]m ‘} lgﬂ'— %\E:F,FI )
dOABEATE RS BT Sinkg e

3BT %

= RS S L S
% LEACH -~ DEEC ##4% 117 2 i ) £ ch
o W R B ehR R S 100x100 PRI
BB 4o B S 05 B8 (J) Fald
4000bits » 3414t ¢ % m%mo;gﬁg
o AR 5% % (50,150) -

W= 54 @macl 3 50 BpFi 4
gitoAPTughifdaz o 25 B

o0

i<

ETRECIN
ol



- w A1 XA 750 w4 2+ o LEACH
# 600w & > @ DEEC R|H_{#% 650 w & o i
ardf e 2t 4e LEACH % - B &gk = o
Rl 7 10%> @ 4= DEEC % - B & 2L~

= pER L R 6% -

Bl- 5% @ 88cE 5 100 Bpra i 420
B NEard vens k> H R - B BRI
= w & #ice + 3 LEACH > e 22 DEEC 24 4
ot kis- BE BN v 4 H] 3 LEACH -

PRm A ,rengs Mg gl = pFe &
ERBECER R RSP DT 0 Fpt AP RRK

£
% 0L i
g 5| i
%
# 20 u
(18) 15 | ]
ol Proposed method —— |
LEACH o
51 DEEC — -

0 I I L
0 500 1000 1500

=43(18)

W+ ~ 50 b & ghpE s £ ) 45 % 1 ]

100

90 -

80 - -

nkE -

£
5 80 | -
ﬁﬁ 5[] = —
5
8 40 F -
() 30 | _
» b Proposed method — |
LEACH _—
0 |- DEEC -_ 7

[] 1 1 1
0 500 1000 1500

=43(1E)

Bl- ~ 100 @ & gLpac & i 42 % 1 B
BB gE50% G P G T B R R R
T tpas iz i@y 50 BEEGEFY
% 1000 # & > LEACH % %900 + & »@ DEEC
9%930% & d WA EW-HTFLEE
BET5 5 K B 500%RF > A g eh R i & B

1iFR S L o

i A f\ B PRATE G a8 ’E\KL_S»

fee 5 IR Rl & Bhehae )42 0 E D &R R
PR A o E RS nPUTR GoratE ME S
B R B i B4 0 2 AP e g
HheE R 3 E s L ,__g,‘g;—\#vﬁ:)i) |
PRI RFF AL BEEANPAYE R
FHEAE T 2T E0 SR R AR
grens w £ R PRt G o
SRR A ff’LE)',g,/?J” 27 Sink 2
ey ‘“&P%ﬁ’ B AT ITA N E R T
F 5o It FE é%ﬂx“mx?é‘; e o TR
SGCH pftk& % S gEw B gL R 0 B
HELEA GRS AU 0 A B o A
A RN N B 3 2 & LEACH 2
DEEC it v i B 5% Bor AF7 7 A1k e
i* B R P ki e

# fr° B R et g i e

PR AYRIF AL TR TR AL ¢ 4
f&‘.#’i#l BIBE SR B IR L o AN A ke
s A R R T o

‘E

[1] Fernando, L., Antonio-Javier, G. S., Felipe, G.
S., Joan, G. H. and Zygmunt, J. H., “A
Comprehensive Approach to WSN-Based ITS
Applications: A Survey,” Sensors, 11, 2011.

[2] Lohan, P, Chauhan, R.,Electrical,
“Geography-Informed Sleep Scheduled and
Chaining Based Energy Efficient Data
Routing in WSN,” Electronics and Computer
Science (SCEECS) Conference on, pp.1-4,
1-2 March 2012

[3]W. R. Heinzelman, A. P. Chandrakasan, and H.
Balakrishnan, “Energy-Efficient
Communication  Protocol  for  Wireless
Microsensor Networks,” Proceedings of
IEEE 33rd Annual Hawaii International
Conference on System Sciences (HICSS), pp.
3005-3014, Hawaii, USA, Jan. 2000.

[4]W. R. Heinzelman, A. P. Chandrakasan, and H.
Balakrishnan,  “An  application-Specific
Protocol Architecture for Wireless
Microsensor Networks,” Journal on IEEE
Transactions on Wireless Communications,
pp. 660-670, Vol. 1, Issue. 4, Oct. 2002.

[5]L. Qing, Q. X. Zhu, and M. W. Wang, “Design
of a distributed energy-efficient clustering
algorithm for heterogeneous wireless sensor
networks”, Journal on ELSEVIER on



Computer Communications, pp. 2230-2237,
\ol. 29, Issue 12, Aug. 2006.

[6]Wang, Y. J., Liaw, J J., “The group clustering
algorithm for LEACH,” Proceedings of 2008
National Symposium on System Science and
Engineering Conference, I-Lan, Taiwan,
2008.

[7]Liaw, J. J., Dai, C. Y., Wang, Y. J., “The
steady clustering scheme for heterogeneous
wireless sensor,” Proceedings of the 6th
International Conference on Ubiquitous
Intelligence and Computing (UIC-09),
Brisbane, Australia, 2009.

[8]Liaw, J. J., Wu, Y. L., “The distance-based
adaptivegrouping protocol for heterogeneous
wireless sensornetworks,” The 15th Mobile
Computing Workshop(MC2010), Taichung,
Taiwan, May 28, 2010.

[9] Lindsey. S., Raghavendra. C., Sivalingam K.
M., “Data gathering algorithms in sensor
networks using energy metrics,” Journal on
IEEE Transactions on Parallel and
Distributed Systems, Vol. 13, Issue 9, Sept.
2002, pp. 924-935

[10] Lee, B. S., Lin, H. W., Tarng, W., “A
Cluster Allocation and Routing Algorithm
based on Node Density for Extending the
Lifetime of Wireless Sensor Networks,”
International Conference on Advanced
Information Networking and Applications
Workshops (WAINA), pp.496-501, 26-29 ,
March 2012.

[11] J. Heidemann, F. Silva, C. Intanagonwiwat,
R. Govindan, D. Estrin, and D. Ganesan,
“Building Efficient Wireless Sensor Networks
with Low-Level Naming,” Proceedings of
18th ACM Symposium on Operating Systems
Principles (SOSP), pp. 146-159, Oct. 2001,
New York, USA.



