243 ISSN 1000-9825, CODEN RUXUEW E-mail: jos@iscas.ac.cn

Journal of Software,2011,22(Suppl.(1)):32-39 http://www.jos.org.cn
O [ b2 I8 ARAF T ST RSP A Tel/Fax: +86-10-62562563

— ML BB th BB IEE S
E] f’s 1,2,37 E/ﬁ'% 1,2,37 :ﬂ\j]ﬁ% 1,2,37 %\é* 12,3+

'SR THEIHLAEREL VLR B 210003)
(R IR L K2 VLA Tl B M AR PR T i S8 30 % Y098 B st 210003)
(R HCHE L2 B TE A 5 A% I R S I AU LTS M 210003)

Target Moving Path Algorithm in Wireless Sensor Networks

MA Yin'??, WANG Ru-Chuan'??, SUN Li-Juan'*®, HUANG Hai-Ping'***

!(College of Computer, Nanjing University of Posts and Telecommunications, Nanjing 210003, China)

*(Jiangsu High Technology Research Key Laboratory for Wireless Sensor Networks, Nanjing University of Posts and
Telecommunications, Nanjing 210003, China)

*(Key Laboratory of Broadband Wireless Communication and Sensor Network Technology of Ministry of Education, Nanjing University
of Posts and Telecommunications, Nanjing 210003, China)

+ Corresponding author: E-mail: hhp@njupt.edu.cn

Ma Y, Wang RC, Sun LJ, Huang HP. Target moving path algorithm in wireless sensor networks. Journal of
Software, 2011,22(Suppl.(1)):32—39. http://www.jos.org.cn/1000-9825/11004.htm

Abstract: Wireless sensor networks are widely used to monitor various kinds of events that happened in the
sensing area. On the contrary, in order to avoid being detected, intelligent mobile targets are exerting themselves to
seek paths with the least exposure passing the sensing area. Looking at the issue of intelligent moving targets
seeking the appropriate moving path, the study analyzed the defects of existing moving path algorithms and
proposed the AFMP (Angle First Moving Path) algorithm that generates a moving path via choosing the appropriate
direction. Theoretical analysis and simulation results illustrate that the AFMP algorithm does not require global
node information and isomorphic sensing radius of nodes. Also, it has a lower sensitivity when compared to the
node deployment density and distribution. Therefore, the algorithm is especially suitable for the case when only
local node information is known. Moreover, the complexity of the algorithm is lower than that of the Voronoi
algorithm and the ideal grid algorithm.
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Fig.4 Typical paths with different R, value in experiment 1.1
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Table 1 Data of R, path, length 7" and track exposure E in experiment 1.1
R1 LR 11 PR, PO K DML R E B

Rq (m) POB KT (m) P RFEE
50 1185 0.301 1
75 1190 0.2347
100 1192 0.2335
125 1199 0.2319
150 1217 0.2342
200 1210 0.229 4
250 1225 0.2343
500 1381 0.2293
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Fig.5 Typical paths with different R, value in experiment 1.2
K5 S 1.2 W, Ry AN TR HUEL N 1 S R0 3
A 2 PHEE T BLA 2 Ry U AE 50m~100m DX [ I B4 B2 78 5E 7E 2020m+10m P T, 5% 77 &

© PEEEEBAITT

E B Ry FTHEAE

E i

http:// www. jos. org. cn



38 Journal of Software #4334k Vol.22, Supplement (1), October 2011

H Ry B INA FEAOE S 2 Ry WUEAE 125m~300m X 8] I AU 4 B I b — AN X T IS BERS AR B, R Bk & E
BEAE Ry (SN AR S Y R IUE D 500m I UK BE I E 2 8 5 3847 J AR N Bk EoRE 2 R K
WS HAR O REN M ARBLY mi A5 B IF SN e L, B PR AR AU 2 e 8 AE A 557 1 Ry U A A2 SR At 15 )RR AN
AR K AH Max (R, 2.5 LA BB b &
Table 2 Data of R, path, length 7"and track exposure E in experiment 1.2
F 2 R 1.2,Ry BNIEKE O R E B

Ry (m) BT T (m) ME RS E
50 2027 0.7953
75 2013 0.794 7
100 2029 0.7816
125 1905 0.675 4
150 1976 0.654 2
200 1981 0.648 8
300 1934 0.5419
500 1776 0.441 4
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Fig.6 Illustration of paths generated by AFMP, FDP and Grid algorithm
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Table 3 Data comparison of the three algorithms
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S PIBAKLET (m) PR E

FDP 1983 0.255 1

Grid 1257 0.189 3
AFMP 1278 0.194 8
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