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Abstract. In consideration of the direct influence of Received Signal Strength Indicator(RSSI) fluctua-
tion on the target localization accuracy in wireless sensor networks (WSN), the basic principle of tar-
get localization using Least Square Support Vector Regression(LLSSVR) is discussed. Then, the char-
acteristics of LSSVR modeling are analyzed for given and variable detection sensors, respectively.
Furthermore, a method for Target Localization based on Adaptive LSSVR Modeling (TL-AML) in
WSN is proposed. By considering localization accuracy and real-time performance comprehensively,

LSSVR models are built for locating target at initial time, and at follow-up time it is used to decide
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whether new models need to be built or not according to the inclusion relation between detection nodes
and sensor nodes. The performance of TLL-AML is verified based on CC2430 WSN experiment plat-
form. Results show that the Root Mean Square Error (RMSE) of target localization based on TL-
AML has reduced by 34% ~37% and 60% ~65% as compared with those of MLE and LSE, respec-
tively, When modeling parameters are taken in reasonable value ranges, the localization accuracy of
TL-AML is improved evidently compared with MLE and LSE. Moreover, the consuming time of TL-
AML is 0. 2~0. 4 s,If LSSVR modeling is needed. Otherwise, the consuming time is only about 0. 04
s. The results indicate that TL-AML method can weaken the influence of RSSI fluctuation on the ac-
curacy of target localization and has good real-time target localization accuracy.

Key words: wireless sensor network;target localization;Least Square Support Vector Regression(LSS-

VR) ;adaptive regression modeling
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Tab. 3 Target localization RMSEs based on TL-AML

with different kernel parameters (y=100,ax =ay=1)

1go° 3 4 5 6 7

RMSE/m 3.607 3 1.118 3 1.492 1 1.558 6 1.565 1

F4 FEMULSHT TL-AML {1122 RMSE
(1g82 =4 5aX:aY:l)

Tab.4 Target localization RMSEs based on TL-AML with

different regularization parameters (1gé* =4,ay =ay=1)

V4 10 100 300 500 700

RMSE/m 1.4926 1.1183 1.5711 2.4418 3.0365

ax =ay 0 1 2 3 4 5

RMSE/m 1.276 5 1.118 3 1.1512 1.204 5 1.2362 1.278 3

e 3.3 4 43 B WA bR B S H o R U Ak
SRy M F TL-AML J5 i 5@ {0 25 F 10 5 R
#i 1go" =4, TL-AML J7 35 REfS B A1 Lk MLE Jy
WA LSE J5 i 54 1) H bR 8 LR . 2 1go” =4
i, TL-AML J7 3% () H 45 52 07 1% 22 RMSE B8
He/ME . R 1go® BUHE . H A% & % 25 RMSE 1Y
JNE 1,56 m 5t R . X i TL-AML J7 i /)
H #5 & 7 ik 2 RMSE itk MLE J5 ¥ 3 /N 2
4% ~19% ., &k /N 1g6” B, H b5 & 7 i 22
RMSE & #1 K. X & B T 1% R 50 S 504 [A] L
(B 2% 5| Ak 2 P J R (3) m 4 A 2 X (4) 2% o B0 7
6 s T 5% i 3] LSSVR 5 07 A5 8 A H b 22 7 25
R MR ATLUE S, LS5y W R A7 A
H AR 71 22 35 B /N S A BUE . A B MLE
TR Yy fE— A AT E N B E R (ye
(0,300 ), TL-AML J5 % & 4% &0 3% H 45 2 {7 5%

%} TL-AML.MLE.LSE J5 ¥ i H #% 5 7 i
AT TR K. 78 TL-AML Jy ik 75 22 g 5
O B M FERS KL 0. 2~0.4 s; 45
TL-AML J5 ¥k Jo s /B, & Ar iH S A R 2 2k
0.04 s, A A B Z] MLE J5 & i 1 5 #6 iF K 249 24
0.5~0.8 s, LSE JF L kERI 25 0. 02 s, AJLLAE
th, TL-AML J5iEAH b MLE J5 ik B R H
b v 35 BB B, JE TR AT TL-AML Jyikis 5
WA S LSE Jik+r#ic. TL-AML i@ B &
7 BEASEHL A /D LSSVR Ak BOR 42 7 H bk 1
fiz B A, Al LA 2 WSNH A5 5 i 19 52 i 7

b 21 001 e B 1) 5 H AR AR AR Z [
FEAR LR PR MG 5C 2, R LSSVR 845 3 h e 5
KA LAFFR)E LR S B HAR E . fE BT
LSSVR R 45 19 4T M BE 71 BE %6 Ik /) RSST i 5 X
SE VL2 2R 10 W R S LA R . AR R )
PRI ST 1 LSSVR A A 0] FY g Al 4, 2 i
S W 5 L I 20 B H B L B S B A Gl
LSSVR @A fif . AR5 A 3 55 1 [H] 29 0 0. 2
~0.4 s W T BARE MR . H bR g AL 7R
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