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Study on Self-Organization Mechanism of Wireless Sensor Networks
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(1. College & Computer , Nanjing University o Posts and Tdecommunications , Nanjing , Jiangsu 210003 China;
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Abdtract:  Self-organization of Wireless Sensor Networks (WSN) involves well-regulated linkages and movements indepen-
dent of fixed communication infrastructures ,which is studied in a specific gpplication. After qualitatively analyzing the self-organiza
tion characteristics of WSN ,we propose self-organization estimate methods including self-organization degree and energy consump-
tion per unit of self-organization degree ,through which the self-organization evolving mechanism is quantitatively andyzed in a typi-
cal gpplication. Simulations show that WSN in the specific gpplication has a self-organization process of gestation, growing, matur-
ing,withering and death ,and the self-organization energy-consuming relies on specific deployment patterns and radio models.

Key words: wireless sensor networks; self-organization; energy consuming

[5]

1
[1] . [6]
[7]
, [8]
[213] 1 y
: ; : [9]

[4] - [10]

:2006-02-06 ; :2006-07-16

: (No. 60573141 ,No. 70271050) ; (No. BK2005146) ; (No. B&R2004004 ,No.
B&2005038 ,No.B&006001) ; 863 (No. 2005AA775050) ; ( No. 2006 105) ;

(No. kjsD50001 ,No. kj<06) ; (No. 04KIB520095)



855

[11]
2
[12]
(Agent)
Agent
Agent
Agent
Agent

gent
Agent )

’ Am

Agent

Agent

Agent

Agert

1 t(t=0)

s(t) ,S(t) ={x|i>0,i N}.

2 X(t) :
S(t). ¢ X(t)
=x} =c(t),i=1,2, X(1)
a(t) x t(t=0) ,
X (D (),
n(t)
i=1,2, ;(2 Z ¢(t) =1,n(t)
,n(t)

3 Ave(t)
n(t)
Av(1) :;(15 Y a(0 (Y
2,Ae(t) =1/ n(t).
4 t(t=0)

Energy(t; S(t)) , Energy(t; S(t))
={6,(t)||>0,| N}, 6,('[)

Xj t
t(t=
0 oD (t; S
n(t)
(0) =1- % (a(0) - Ae(D)%; (tr, 1]

At=t- t,>0),

t, n(t)
SOD((tl,tz]:S(l)):ItEiLTl(l- 3 (e

- Ae(t))?) dt

, (ta,
tb]QAt=1t- t;>0), SOD(ty;S(t)) >0,S0D(tz;S



856

2007

(t)) >0,

> Energy(ty; S(t1)) - 5 Eneray(tr; S(t2))
SOD((te, t2] 5 S(1))
3 4,

n(t) n(t,)
(tz - tl)[ _Zai(tl) - _Zéi(tz)J
n(t,t) = N o) _Il_ 2
fil' ZL‘*“’ ' n(t)“‘“

n(ty,t) =

4
[13]
Qurge. Reiabel™  Rwer-
TOSSIMI™ 1! ,
,urge. Reliable
( )
CRU 7.37TMHz ,
(i , 16 32 64
( )
10000 (my) , 1%
( )
1 ’
,

Bl /% HH /%

B /%

100

— @ T
@
@
— HAE
— F ki
® o ®
1110 1130 1150 1210 12:30 1250 1310 13:30 13:50
i YL 1] / 2006.1.12
(@16 MY (B RY ), BibL®

— HALRK
— PRt

®

11:10

11:20 11:30 11:40
{i SC 18] /2006.1.13

(B)32 A4 pd (AUFEN AT 2L), BEHLIB R

11:50 12:00

O]

— HALR
— FARAEh

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved.

1600 18:00 20.00 22:00 0-00 02:00 04:00 06:00 08.00
{ii 3L ] /2006.1.13-2006.1.14
(€)64 11k (FUFEN KAL), BB R

B ELfmEM%EEASTR
, 16 (
10
( )
)

http://www.cnki.net



857

1800 (a)
1600 -—\1/.\/\\‘\/\'
1400

# 1200 |

21000
W 800

400 —8— P 91 2 B
200

600 (b)
500 |
400

300

REFE / BE

200

100

—e— P WG 0 4 S R FE
1 2 3 4 5 6 7 8 9 10

It
B2 KRN QAS IR REFEENL

0

[1] llyas M, Mahgoub |. Handbook of Sensor Networks : Compact
Wireless and Wired Sensing Systems[ M ]. Boca Raton, AL,
USA :CRC Press, 2005.

[2] - [J].
1282 - 1291.

[3] Akkaya K, Younis M. A survey on routing protocals for wirdess
sensor networks[J]. Ad Hoc Networks,2006,3(3) :325 - 349.

[4] Travis C Codllier, Charles Taylor. Self-organization in sensor
networks[J]. Journal of Parale and Distributed Computing,
2004 ,64(7) :866 - 873.

[5] Catterall E,et a. Self-organization in ad hoc sensor networks:

An empirical study[A].2002 eighth internationa conference on

Artificia life Proceedings [ C]. Cambridge, MA , USA : MIT

Press,2002. 260 - 263.

Krishnan R. Eficient self-organization of large wireless sensor

networks[ D] . Boston :Boston University ,2004.

[7] Olariu S, et a. An energy-efficient self-organization protocol
for wireless sensor networks[ A ]. 2004 International Conference
on Intelligent Sensors, Sensor Networks and Information Pro-
cessing Proceedings[ C]. Washington :| EEE Computer Society ,
2004. 55 - 60.

[8] Slijepcevic S, Potkonjak M. Power efficient organization of

,2003,14(7) :

[6

—

wireless sensor networks[ A ].2001 | EEE International Corfer-
ence on Communications Proceedings (vol.2) [ C]. Washing-
ton :1EEE Communication Society ,2001. 472 - 476.

[9] Premaratne K, et d. Location information-aided task-oriented
self-organization of ad-hoc sensor systems[J]. |EEE Sensors
Journal ,2004,4(1) :85- 95.

[10] JohinJ ,et d. A scheme for the assignment of unique addresses
to support self-organization in wireless sensor networks[A].

2004 |EEE 60th Vehicular Technology Conference Proceed-
ings (val.2) [ C]. Washington: |EEE Vehicular Technol ogy
Society ,2004. 26 - 29.

[11] Kochhal M ,et a. Role-based hierarchical self organization for
wireless ad hoc sensor networks[A].2003 2nd ACM Interna-
tionad Conference on Wireless Sensor Networks and Applica
tions Proceedings[ C]. New York: ACM Press, 2003. 98 -
107.

[12] : [(M]. : :
2001.

[13] Woo A. A Hdlistic Approach to Multihop Routing in Sensor
Networks[ D ]. Berkeley : University of California Berkeley,
2004.

[14] Crossbow Technology Inc. Wireless sensor networks : Getting
Started Guide (Rev.A) [DB/OL]. http :/ / www . xbow. com/
Support/ Support. pdf . files/ Getting. Started. Guide. pdf,
2005.

[15] Levis P,et d. TOSSIM : Accurate and scalable simulation of
entire tinyOS applications[ A ]. 2003 1st International Confer-
ence on Embedded Networked Sensor Systems Proceedings
[C].New York:ACM Press,2003. 126 - 137.

[16] Shnayder V ,et a. Simulating the power consumption o large-
scale sensor network applications[ A]. 2004 2st International
Conference on Embedded Networked Sensor Systems Proceed-
ings[ C]. New York:ACM Press,2004. 188 - 200.

[17] Ganesan D ,et al. Complex Behavior at Scale:An Experimen
tal Study of Low-Power Wireless Sensor Networks[ R]. Los
Angeles:UCLA Computer Science Department ,2002.

Agernt Agent

Email :wangrc @njupt. edu. cn



