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Agent Based Framework for Energy Distribution and Qos
in Wireless Sensor Networks

Sin Hong-Joong" - Kim Sung-Chun'"

ABSTRACT

Wireless Sensor Networks are consisted of sensor nodes that communicated with each other to transmit information. Because sensor
nodes have physically many limits, wireless sensor networks are hard to adopt for traditional networks. Transmissions are consumed most
energy of sensor nodes. That's why energy-efficient transmission techniques and QoS support techniques for different kind of data are
most important in wireless sensor networks.

The thesis proposes the agent based framework for energy distribution and QoS in wireless sensor networks. Agents have its own
behavior policy by means of a gene, which is optimized by genetic operations. Agents behavior to distribute energy consumption over
sensor nodes. Simulation results show that the enhanced framework extends the lifetime of sensor nodes. Successful transmission ratios of
emergency data and non emergency data are increased by 27% and 14%, respectively. Also, the results demonstrate that Qos of networks
are improved.

Keywords : Sensor Network, MONSOON, QoS
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Simulation Environment

Network Size 100m X 100m
Maximum Transmission range 15m
Total number of Sensor nodes 100
Topology Configuration mode Randomized

MAC Protocol IEEE 802.154
Initial Energy 1]

Sensing data Specification

Default : 1 Kbytes

Size of Sensing data

Duty-Cycle Duration 1 second
Round Duration 60 seconds
Genetic Operation Specification
Mutation Probability 0.025
Range of Pw, WRmax, W1, W3 9 “%l. \]:‘; Vi[{n;ax‘
Range of W2 -1l<= W2 < 0

42 YEYI FA|IAI2H

YES A FAANE F3437 98 YAANES vE
91328 FHANZ 5 AhEdE FZsin gE AN ke
TE &9 (2 8)x 7IMEE A 586 uja
AEN Ae kB9 & 2YZE HoFG (2F §olA
XS Ao 352 2d9i2 Jehln Y&2L F3sin
e k=9 £8 Yeldc)h

r
|m
~
re
1o
|0
o]
AN
)
(#%]

(2% 8)olA LEACH: t& ¥ 7|¥o] ula] ojyx] 4
mao] Bil FAH =R U 2R IAFH 6
BANE Ex512] Eis wSr) WAEe F43] AFEE
A kB9 F7 FEE AL AT F YU
MONSOON=#} #¢t71e] 29 2E do|dEs} AEHQ
8% 712 7T HHo ZH2E ol AL T
wj o] LEACH®] HlalA =EE9] AEAIZH] Boju A%
o P& Holn AL S ¢ F A k=7 4EYH e
ANZHe 7]Eeg $%2 o At 7'M LEACHOl H)al
107%, MONSOON®| Hl&ll 18%9¢] A5%4g Bolx &
£ 4 & 9k

Number of Activated Nodes
]

Minutes

(38 8) AlZHo| o}E WE == Y

1 B oHES HE AFES AT
*7@6}04 A7 7 MONSOONS A%
Hlaghch, @A ojwES] Fgxe me}l 71§35 HEs
oF 3= dlo]El= Class 1, 2 92 do]E ¥ Class 2&
EFote] oF 289 HIER oWIEE WYANA HYL AY
stdch Aek7l¥ 3 MONSOON®|A Class 1 dlo]E& A
371 9% g REE HEd A due 448

o plo lo

U

—+—Proposed with
Emergency Mode

- = MONSOON with
Emergency Mode

~& Proposed without
Emergency Mode

Swccessful Transmision Ratio )

====-MONSOON without
Emergency Mode

1 3 5 79 11 3151718

PLINEEae N YR 1
Minutes

(3% 9) AlZHo| wHE Class 2 HIO|E] A& MZE



4 ZEMEIZSI =X C H16-CH H6Z(2009.12)

2e HYARE vusd 4% Fdol AULE FAs
ek

4.3.1 Class 2 dlo|e] A4 43 &

N8 A58 222 A %+ Class 2 HolEE At
719 2} MONSOONe|A ¥utel A$ubd s Algsdte] )
o]~ 2Hloldog A4Hr) At 7|We] MONSOONE.TH
AA] Av7t FHHOZ o]Fe] A F Y= sl
B 2BV o A7HEeE B3 £ JrE Fozy
Class 2 Hlo]H H¥ 4FEL Fol= AL (29 9)0M &
A F Ak (2™ 9M XFE AU 582 B 99
2 e YES 18 £9 Class 2 HlolE d4 4T &
< Yehdo] FE=SE @Al A7, MONSOON, 2
FREE ©AshA] ¥ A7y MONSOONe| d4 A
FES v@Fr}

Class 1 dlo|E{& w27 A48 A48 711§ RES
Agd 2S5 AL71¥7} MONSOONL Class 1 HolHE H
F37] A8 YA F oatY YA} He =EES FAIE
I AEE AR Yo IFEEE g g2 A%
d HEA HE HFE] FoAe AL BAFED ol:
Class 1 HoJE|& $4AHo2 HAFFHES 3o QoSE
7] gk Ak 71Ye] F2 dgos g

4.3.2 Class 1 Hlo|E] A% HFE

Class 1 dloj€lo] ti3 d4 AFE ¥|ng T3 =7
H3} MONSOONY A%< vlwstgch A|gt 71¥e (4
32 B co]HEV} o]F¥ o ouyx B s
HEE €2 257} Class 1 HolHE AT 4+ A& A
E RFASES 1M A @E A AT EO)
MONSOON®!| ¥]3} 438tk (28 1002 ol Aas
B

83 B=E @43 4% A8z MONSOON EF
SAsA g Zfol vjA dHolg AF HFE] FIHF
t}. Class 1 Hio]E A¥ AT Eo| 80% o8tz dojx& A
AL 71Fe2 B}E 9 JNFE=E gAF A WL
NFEEE g8 MONSOONe Hvl#AM 25%2] Aedk4at

—+— Proposed with
Emergency Mode

== MONSOONwith
Emergency Mode

&8 & 8

e Proposed without
Emergency Mode

Swcoevsiel Tramrbson Ratio ()

===+ MONSQON without
Emergency Mode

a

°

T3 5 T 9 1IN IS W ONOB ISy AN
Mimstes

(2 10) AlZtofl ohE Class 1 CIO|E H& HSE

< welth

4.3.3 dlolg] Fiel w2 AF AT 3

Class 1 Ho|HE A$3l7] 9% 1F REE @4 A
4713+ MONSOONE didez HMx==rt F3ste A
Eete] dF 4F 34E v s (2¥ 11)E Class
12 dlojgje] i A$ AT ES YehlE Yz A YE
& BE xE7F 38 R3 ARG AE AT 85
£ Uerdth

At 718E (4] 2)8 53 Class 2 HoHE oyA)
A4S mejste] dEdke w4E Hgse] MONSOONY
Hlald dA 144 4F A5E 4 14% Z7F AR Class
1 dlelge] Z4 AA7IYelA HELE NF RE=E 53
Class 1 Ho|E19] 21g74& whgdsle] vz B4kz S84 ¢
E HE J2E T A4 F U=EE 9oy Class 2
dolg AFelM vz 418 nPoEH ¢ BL ==
7 2@ AZEE<t Class 1 dlolElE A3 98 4
F A= sk 2 A3 Aol MONSOONXT
Class 1 dlo|H #% 43 oA o 27%9] Asg4E
B AA7IEE Class 1 dlo]E]9} Class 2 dHlo|Efol] z+
7l 0 42 A9 718E T3 S 79 dolHE A
A F UAEE QuSE F7HMIAT

2000 &0
76|
500
.E § B0 |
. |
i i
Z - ® Proposed § 00 ® Proposed
E MONSCON g MONSOCN
® 1000 » 1
] i.
z
00
100
[+ o
(A) Class 2 Data (B) Class 1 Data
(32 1) Hole ER/0| 2 & M3 35
5.d B

€ =dAMe FA AA dESNIA oz 43
QoSE 223t do]HET T3} ZHdHaE AL
Ak dOJUEE ok k=9 RS FEd 5 x
29 duyz &7} AFHA BEES S =R o5
AR8n A2 doA g doFEE We F¥+ ¥EeS
FYst Ao BEAHE A doHEY YyF FHLT
2437 A% fAAE =93 A ¢S 5
do]HES FZo| AlZte] EFo wit HAH3 2 + Y=
F @k =8 dFF QSE THAFZ] fHA dole
1950 w2t N2 & AFR=E A



FM MM HERIOMS CIHX 243 QoSE 1243 OIOIME 7igtel ZHUANI 715

NS-28§ o] &3l et 71¥¥ MONSOON, LEACHS|
e HaE FRF A HEHAY FAATT dolE
A% ATE U 2ot 2 452 Yehhe 28 29
ok UESIZ fAAdel disid Alzte] sFo whe
3 7bed x=9 FE vuste 50%9 ==7t & 7}
T AL 71E2R A 71¥e] LEACH, MONSOON X
t} 78~107%9 A534e BodFo. 71350 et Class
1, 2 del8g U] A4 g 203 43 A Al
71'd-& MONSOONe| u]&] Class 2 dlolH9] 7% 14%,
Class 1 dlo]Ele] A% 27%9] A4 HF 37 4=
2799 QoSE UFAZ.

& =FoA A 7Y do]HEE 43l oYz
23 QoSE FAlO HEAZ & ik A g Ag R
0E HE BAE d2A gids 18E7 "ojAe
Class 2 dlo]E]e] HE AFEo| "Wojxl&= ddE HAL)
gl dId VFEE /M A5 s AF suMx
7t A4 BAse 4 H28 ¥ F e A7
& 83tz g

#1F#

[1] Chee-Yee Chong and Srikanta P. Kumar, “Sensor Networks:
Evolution, Opportunities, and Chanllenges,” In Proceedings
of the IEEE, Vol91, pp.1247-1256, 2003.

[2] Wendi R. Heinzelman, Anantha Chandrakasan, and Hari
Balakrishnan, “Energy-Efficient Communication Protocol for
Wireless Microsensor Networks," In Proceedings of the 33rd
Hawaii International Conference on System Sciences, Vol.
2, pp.10-19, 2000.

[3] Min Chen, Taekyoung Kwon, Yong Yuan, and Victor
CM. Leung, “Mobile Agent Based Wireless Sensor
Networks,” In Journal of Computers, Vol.l, No.l,
pp.14-21, 2006.

[4] Tracy Mullen, Viswanath Avasarala, and David L. Hall,
“Custom-Driven Sensor Management,” In Magazine of
INTELLIGENT SYSTEMS, Vol.21, No.2, pp.41-49, 2006.

[5] Geoffrey Mainland, David C. Parkes, and Matt Welsh,
“Decentralized, Adaptive Resource Allocation for
Sensor Networks,” In Proceedings of the 2nd
USENIX/ACM Symposium on Networked Systems
Design and Implementation (NSDI 2005), Vol.2,
pp.315-328, 2005.

[6] Pruet Boonma and Junichi Suzuki, “BiSNET: A
Biologically-Inspired Middleware Architecture for Self-
Managing Wireless Sensor Networks," In Journal of
Computer Networks, Vol51, No.16, pp.4599-4616, 2007.

[7] Pruet Boonma and Junichi Suzuki, "MONSOON: A
Coevolutionary Multiobjective Adaptation Framework for
Dynamic Wireless Sensor Networks,” In Proceedings of the
41st Heawaii International Conference on System Sciences,
pp.497, 2008.

[8] Pruet Boonma and Junichi Suzuki, “Exploring Self-star
Properties in Cognitive Sensor Networking,” In Proceedings
of IEEE/SCS International Symposium on Performance
Evaluation of Computer and Telecommunication Systems
(SPECTS), 2008.

[9] Dazhi Chen and Parmond K. Varshney, “QoS Support in
Wireless Sensor Networks: A Survey,” In Proceedings of
the 2004 International Conference on Wireless Networks
(ICWN 2004), pp.227-233. 2004.

[10] Abinash Mahapatra, Kumar Anand, and Dharma P. Agrawal,
“QoS and energy aware routing for real-time traffic in
wireless sensor networks,” In Jourmal o Computer
Communications, Vol.29, pp.437-445, 2005.

[11] Wendi R. Heinzelman, Anantha Chandrakasan, and Hari
Balakrishnan, “An Application-Specific Protocol Architecture
for Wireless Microsensor Networks,” IEEE Transactions on
Wireless Communications, Vol.l, No.4, pp.660-670, 2002.

[12] Alan D. Amis, Ravi Prakash, Thai H.P. Vuong, and Dung
T. Huynh, “Max-Min D-Cluster Formation in Wireless Ad
Hoc Networks,” In Proceedings of IEEE INFOCOM,
pp.32-41, 2000.

=
4 &3

e-mail : siceman00@gmail.com

20073 M7Zefstal e ke
2009\ A7zt e Fetap(F e Ah
wH ok FUEAY, AHYEYa §



716 JI2XMEIHB=EXC M16-CH M6=(2000.12)

2N A

e-mail : ksc@sogang.ac.kr

19758 AMgdfgta g sshdr|dE
(3tAh

. 19793 Wayne State Univ. 7€ &3
(F844h

19823 Wayne State Univ. 73 %8 &3
(ZEHukAh)

1982:d ~1984d A T} F ) Fa

19841 ~ 1985 B AMEA(F) AYd+4

19853 ~# A A 7Zoieta PFe e ag

Al ok ¥ E A 2] Al 2~5)(Parallel Computer Architecture, Inter-
connection Network), WDM technologyE o] &3
cluster system, 8|7 E2 758, Pervasive Computing




