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Optimal wireless sensor network using
cloud adaptive particle-swarm-optimization algorithm
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(School of Information Engineering, Hebei University of Technology, Tianjin 300401, China)

Abstract: The poor computation ability and limited storage of power of the nodes of wireless sensor network(WSN)
have seriously restricted the development of WSN. Based on the cloud adaptive particle swarm optimization(CAPSO)
algorithm, an optimal approach for WSN is proposed, which includes the network clustering, network modeling, and the
iterative optimization with CAPSO algorithm, etc. The convergence for CAPSO algorithm can be accelerated by using
cloud model to optimally select the inertia weight. The test results of typical function show that the CPSO algorithm is
superior to the conventional PSO and Genetic Algorithms(GA). In addition, the power consumption of the whole network
can be reduced and the lifespan of nodes can be prolonged by using the binary power control algorithm in network modeling.
The simulation experiment and comparison analysis show that the proposed approach possesses advantages of high speed
in optimization, strong survival ability of nodes, and effective reduction of power consumption in control.
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Fig. 1 Iterative curves with three algorithms
3 WSN H AR (WSN routing model)
3.1 kM4 AR (Clustering network modeling)
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Fig. 4 Network transmission energy

0.040 T T T T
0.035
0.030
0.025
0.020 - -
0.015 - -
0.010 - 2
0.005 .

50 60 70 80 90 100

Ve /m
K 5 AR GEFE

Fig. 5 Energy consumption of different

5 458 (Conclusion)

A SCHRHEWSNIP % FHRE i, 21 T 56T = PSOSY.
LW SN AL (A Ak 5 ik, T 3k 2 25 8 3ok 1 B 1)
PPERCE, HIERNIAEE T b F2sh 350 456 =5

ERE/ ]

#
I

DhA s S, DA P2 A, DA T et 1 1Y R A%
WL, BRAR T RERE, PR T SR AT B RE .
7 LS 2 WY AEW SN BEFE A2 1) U5 T e 21 1 4 A6
EIRCR.

£ % 3k (References):

[1] POTTIE G, KAISER W. Wireless sensor networks[J]. Communica-
tions of the ACM, 2000, 43(5): 51 —58.

[2] BANDYOPADHYAY S, COYLE EJ. An energy efficient hierarchical
clustering algorithm for wireless sensor networks[C] /Proceedings of
the 22nd Annual Joint Conference of the IEEE Computer and Com-
munications. San Francisco: IEEE, 2003: 1713 — 1723.

[3] ARk, XIH 5 W RS SR G R[], b LRERR, 2004,
6(8): 28 — 34.

(LI Deyi, LIU Changyu. Study on the universality of the normal cloud
model[J]. Engineering Science, 2004, 6(8): 28 — 34.)

[4] BA I, FURRL, BHRIE, 55, 2 PG N KL T RESALT]. vH RN LR
5% 1, 2009, (1): 48 - 50.

(WEI Xingqiong, ZHOU Yongquan, HUANG Huajuan, et al. Adap-
tive particle swarm optimization algorithm based on cloud theory[J].
Computer Engineering and Applications, 2009, (1): 48 —50.)

(5] SHUEGE, RO, W, &5, T Tl A 17 1 10 A Sl 194 2% 77 iy Sk

KL, VLR S N, 2005, (21): 4 - 7.
(MA Yajie, ZHAO Dasheng, WANG Yuming, et al. A lifetime-
prolong algorithm of sensor network based on transmission power
control[J]. Computer Engineering and Applications, 2005, (21): 4 —
7)

[6] SHI Y, EBERHART R C. A modified particle swarm optimizer[C]
/IProceeding of the IEEE International Conference on Evolutionary
Computation. Piscataway, NJ: IEEE, 1998: 69 — 73.

(7] 5055, TREBORI A SN AT, I 7R 5 W 7R Tk R B il
4k, 2004: 70 - 81.

(LI Shiyong. Engineering Fuzzy Mathematics with Applications[M].
Harbin: Harbin Institute of Technology Press, 2004: 70 — 81.)

[8] HEINZELMAN W B, CHANDRAKASAN A P, BALAKRISHNAN
H. An application-specific protocol architecture for wireless mi-
crosensor networks[J]. IEEE Transactions on Wireless Communica-
tions, 2002, 1(4): 660 — 670.

(91 =i, il ] . DG E A% i 1o 65 v 2 S0 e A 2V 23T 0. v
T 515 B2, 2008, 30(4): 967 — 968.

(LI Li, WEN Xiangming. Energy efficient optimization of clustering
algorithm in wireless sensor network[J]. Journal of Electronics & In-
Jformation Technology, 2008, 30(4): 967 — 968.)

[10] ThA5 2. TSR AL I W & oo ik - (3 10 DG B SVE AT 9 [D). A5t
LB R, 2007
(MA Shuhui. Study on the key algorithms based on energy in wire-
less sensor networks[D]. Beijing: Beijing University of Post and
Telecommunications, 2007.)

e R

B (1965—), B, Wik, B, W2, BeE N1
S5 AN, E-mail: kwxia@hebut.edu.cn;

W (1982—), 3, Wik, LA AR TCLRAL R I 2% T A,
E-mail: gaofeng663 @ 163.com;

K& (1976—), L, MLHTFUA, YL, 322 A 5 P 25 1
W57, E-mail: Isqwurui @sina.com;

XIEESFE (1971—), 55, W4, @I2E%, RN sl s BoRm
1F9%, E-mail: liunanping05 @ 126.com;

K (1987—), i, HALEEL, AT R AL B

57, E-mail: zealfelix @hotmail.com.



