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WSN node localization based on social spider optimization and opposition
based learning

YU Xiu-wut2t, ZHANG Ke', LIU Yongl’Q, XIAO Ren—rong1

(1. School of Resource & Environment and Safety Engineering, University of South China, Hengyang 421001, China;

2. Hunan Engineering Research Center for Uranium Tailings Decommission and Treatment, Hengyang 421001, China)

Abstract: To improve the weakness of low localization accuracy and slow rate of convergence in the heuristic-based
node localization algorithm, WSN node localization based on social spider optimization and opposition based learning
is proposed. For reducing random search in the previous stage, a strategy of Bounding-box is firstly performed by
determining a square area where the heuristic individual will be initialized. Then weighted center opposition based
learning is introduced to original social spider optimization to find the best-estimated location of nodes and improve the
global searching ability. Simulation results show that compared with the traditional algorithm, the proposed algorithm
has faster convergence speed and higher node localization accuracy.
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SR )1 350 58 iR ZE S SRCT 0.84, AH EE T GA BV
2.19, ABC 5¥% 17 0.91, PSO & 7% 1 0.88 F1 SSO H. 1%
[ 0.86 5 1o K 5 B =1 OLSSO Fik B A1 1 SR filt R
— 5 TH /& K Bounding-box 75 ¥2: BE L 1 72 1 5 A
TE X3, b 1 BVE T B E R R 7 — 2
BRI A A o Ji e 2 >0 S $i vy 1 SRR 4 R e AL I
SKARRES].
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VR85 5 A 1 222 BB A B T R R BG m FR A, I
ELTE A 8l s B A R 264 T P35 5 A iR 22 A
/INER) 9 OLSSO 532, Ho vk 43 7 )y SSO &k PSOH.
% ABCHIE, 8 A RUR I 22 18 GA S5, eah, i
B BRIV 35 7 o7 R 22 0 B A YT s 1) 3
T FEAR, X T FR PR 9 B 2 B R RE SR B 2 )
SENLAR L. TRk, T DUE 38 2 48 04 S S R
[N AP e DALY

3.0

W7 GA [l PSO CJOLSSO
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WEMERE NS K E8XLIL T SSOH LS
OLSSO HIEAEAFIME 5 M 75 25 AF T 200 5 58 Hr 15
RUEANLR ZE RIS AG S B, ER P 8 T D, I 5 g 7S 4
1, SSO 5 OLSSO 7 7 17 22 14 i 3 i, 3+ OLSSO
1) 78 A7 22 5 AL ECER IR T SSO, [l 1 OLSSO 7£ 7E
PAE FE EAR T SSO. 78 M 75 5 /) I 9 o 5925 (1 4 Ak
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W M A R v 2 2 R 4, B VB4 A 10 AT
20 K. B9 XLk T SSO 5k 5 OLSSO ik iR % %
11 #H £k (cumulative distribution function, CDF). H &9
AJ L, 75 AF [H] 90 & Yk EL R, OLSSO [¥) CDF Hi 28 4f 441
SSO Iy b J7, 72 AH [F] I & Yk # % #F T OLSSO Hi%k 1)
SENLRE FE AL T SSO. HoAh R AR, I 5 Yk 0 20 IR
(1) CDF Ml £ 46 2 45 W & BN 10 IR B 07, 8 1 4
o B ) RS FE, SRR AE AR 5 e A R I IR B
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4 4 ®»
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/D HTHAREHLAE R, B4 th 509215 5638 i Bounding-box
T AR B AT 5 AT BEAFTE 1) X 5k, 7 Z X 464k
Ja AR, FERE AL A O S ) 22 2] SRS 5 0 i ek
WAV AR G5 B, SR AR A 070 a5 Ak U107 B, 2 o BV
2R R AT, Ui A R, A b TR G R, B
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