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Abstract

It is very important to prolong the lifetime of wireless sensor networks by using their limited energy efficiently, since
it is not possible to change or recharge the battery of sensor nodes after deployment LEACH protocol is a typical
routing protocol based on the clusbenng scheme for the efficient use of limited energy. It is composed of a few clusters,
which consist of head nodes and member nodes. Though LEACH starts from the supposition that all nodes have data
transferred to a head, there must be some nodes having useless data in actual state. In this paper we propose a power
saving scheme by making a member node dormant if previous sensed data and current data is same. We evaluate the
performance of the proposed scheme in comparison with original clustering algorithms. Slmu]auon results validate our
scheme has better performance in terms of the number of alive nodes as time evolves.
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Fig. 2 Operation of the proposed scheme.
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Table 1. Simuiation parameters.

Base station (50, 175)
E,,. 50nJ/bit
€amp 100p)/bit/m?

Initial energy/node 2]
k 5
Epy, 5n]J/bit
€5 10pJ/bit/m*
€mp 0.0013p)/bit/m*

(45)

H1z 45

N
z=
o

e
o
™

o &
. 1%
& Ag o $4d
Non-CH& ol\A] &n] 247t 32
9 =23 CH 4RBdME A4l E22Hd
Non-CHERE A% & doHE B§so sied,
A5g dlolg o] ZAaR7) of dole] W Al
AHEE CHY ouA #4 FA] I olf7 ¥nx &
4 St} Ax 71%—-91 < A7t %EMFJ F=o o
A A e % ojof EAGA
Non-CH®] %]
At

TEEN®] hard-mode°l] A|SHe vl 718 & 483}

ANzF B8] B8 BE == o g AEdoRe

o

889t TEENS 74 7]& LEACHS E8AH
T 5 REY ANEHA Mol T BE
oyl A& os FHE AAL g A4S #et
slo}, LEACHOIA AH&34d e dgERYS
(radio electronics) E@o] FX 717+ 39 4¥]FH(dle

time power dissipation)® A Al Z9] Av|FE ¥ g
37) 98 E =8 A= TEENOA F4% A3 54
A W s

I 4oM B

A%l 7

& TEEN©] H|3} A|gte

Numbar of nodes alve

1200

800
Timesls}

2l 3. LEACHSL Mok 7jgle] == =+

=1

Fig. 3. LEACH vs. proposed scheme.



46

Rumbet of nodes alive

!
1200

;
BOG
Timesis

L
460

A
0

4. TEEN vs. proposed scheme.

a8 4. TEENZ Hot 7|ge| LE
Fig.

H| 1

ju7)

—_

12 7I8E A48 A 7189 vlgf S e =

FE AT & A4 AT LEACHY HE44
Ak wasME o Y Fo] ZAsTh oe
TEENY A} A}-8-8F hard-threshold #ko] 2I7}el whe}
71& TEENS] d%o] %o] F9dve Jd =8 YE
Az WX =7t FAHE B5she #740]7]d o
Ao 79 B3 4 AT o] T F9t 2
W st wet 237 o frEAolEin 3d
€t 71€ TEENY] &3t A5d g deE HE
a §4g fA8te e 3 282 FART TEENY
7+ EAAQ Non-CHE©] A4% "oy go] &
A& dA & v A% CH #Ee 49 =29 o
w3 FARE o] AA ge g AT H A
& 7199 drizt g B 5 Ak

(

=

T

v.d E

duzlZo2 YEH LEACHE
8 delg g Zete 7oA
uel A9 =2 A4d de
olZel A%et vlolElS FUT
ASe BAPE F2A HA5eH
"ohs gujojtt, o]Hd Fol Agtst] £ wEAME
Non-CH7} #Halof Al FAR A At Bk o)l &

A3 gole et Aol A4 dlo|H & vwste] CHE
dolHE A$TA o5 E Bdsh= 8y =& HEd
9] o] doFste W AR o] & LEACH
¢} TEEN©| #-g3te] w)i Brtatgiet. T

Hlolel7t FHHEE

ANEH ol P

(46)

4 UM WEHIONA Holy HdE afst 2128

| 71 898 9
Y Ao datd A vlm 7EE HEHRE 9
A =289 duA Zgol SIS T Ee] 28
£F 29 HolH Jo A LHE Faste] WA
HEHZ] Fro] T7hske 2AE BAFA.
FuEH

(1]

(2]

(3]

(4]

[5]

6l

(7]

A&, AEF, 98, WA YESANAM] &

D. Ganesan, A. Cerpa, W. Ye, Y. Yu, J. Zhao,
and D. Estrin, “Networking Issues in Wireless
Sensor Networks,” in Journal of Parallel and
Distributed Computing (JPDC), July 2004.

S. D. Muruganathan, D. C. F. Ma, R. 1. Bhasin,
and A, O. Fapojuwo, “A  Centralized
Energy-Efficient Routing Protocol for Wireless
Sensor Networks,” IEEE Communication Mag.,
Vol. 43, Issue 3, pp. S8-S13, Mar. 2005,

W. B. Heinzelman, “Application—specific protocol
architectures for wireless networks,” PhD.
dissertation, Mass. Inst. Technol, Cambridge,
2000.

W. B. Heinzelman, A. Chandrakasan, and H.
Balakrishnan, “Energy-Efficient Communication
Protocol for Wireless Microsensor Networks,” in
Proc. of the Hawaii International Conference on
System Science, pp. 3005-3014, Jan. 2000.

A. Manjeshwar and D. P. Agrawal, “TEEN. A
Protocol for Enhanced Efficiency in Wireless
Sensor Networks,” Proc. of lst Intl. Workshop
on Parallel and Distributed Computing Issues in
Wireless Networks and Mobile Computing. San
Prancisco, April 2001

W. B. Heinzelman, A. Chandrakasan, and H.
Balakrishnan, “An Application-Specific Protocol
Architecture for Wireless Microsensor
Networks,” IEEE Transactions on Wireless
Communications, Vol. 1, No. 4, pp. 660-670, Oct
2002.



47

AN A A

(47)



