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Abstract:In order to improve the accuracy of WSN node location and avoid the deficiency of the distance measurement
based localization algorithm using node coordinates to calculate the location of unknown nodes, a new WSN node
localization algorithm of Fruit Flies Optimization-Generalized Regression Neural Network (FOA-GRNN ) was presented. The
proposed FOA-GRNN algorithm builds WSN positioning model by the fast learning speed and strong approximation ability
of Generalized Regression Neural Network (GRNN) and adjusts GRNN’s smoothing parameter by using Fruit Flies Optimiza-
tion Algorithm(FOA )to reduce the impact of human factors on selecting GRNN smoothing parameter to minimum. Finally,
the coordinates of unknown nodes in WSN can be directly obtained from the output of FOA-GRNN model. Simulating
results show that the localization accuracy of FOA-GRNN optimized by FOA is better than that of GRNN model. In addi-
tion,the FOA-GRNN algorithm was compared with BP algorithm and VNBP algorithm in WSN nodes localization. Simula-
ting results further show the FOA-GRNN algorithm has obvious advantages in the accuracy of WSN node localization.
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2.2 FOA-GRNN BEELH

AL FOA-GRNN JE (A B F F MATLAB Ht H 4 A9 1 28 0 2% PR 2L net = newgrnn ( P, T, spread ) , H:H ne-
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(5) HEARBAGA net = newgrnn (D, 0,, p), HEAT W28 A BRI I k. #5400 3 8 9 A8 A D 3L o %
Y=sim(net,D).

(6) el thy Y, BYAebn 5 SEPRAR AR 0k IR 22/ T 0.1 BYT5 5L 4R Smellnum , I HLiC %1%
Z2/NTF 0.1 B9 AR ZE B Smellsum.

(7) R IRZE/NT 0.5 BT A AR, HIRZE SR/ N —2 bestSmell.

(8) M, EEPATH IR 2-7, HEELE A, FHRBEAM — 4 Smellbest.
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Fig. 4 Sample data to collect
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Table 1 441 sets of coordinates and distances between these nodes to five anchor nodes

(xo ,)’U) dl dz dz d4 ds
(0,0) 0.000 0 10.000 0 14.142 1 10.000 0 7.071 07
(0,0.5) 0.500 0 9.500 0 13.791 3 10.012 5 6.726 81
(0,1) 1.000 0 9.000 0 13.453 6 10.049 9 6.403 12
(0,1.5) 1.500 0 8.500 0 13.124 4 10.111 9 6.103 28
(0,2) 2.000 0 8.000 0 12.806 2 10.198 0 5.830 95
(0,2.5) 2.500 0 7.500 0 12.500 0 10.307 8 5.590 17
(0,3) 3.000 O 7.000 0 12.206 6 10.440 3 5.385 16
(0,3.5) 3.500 0 6.500 0 6.500 0 11.926 9 10.594 80
(0,4) 4.000 0 6.000 0 11.661 9 10.770 3 5.099 02
(0,4.5) 4.500 0 5.500 0 11.412 7 10.965 9 5.024 94
(10,5.5) 11.412 7 10.965 9 4.500 0 5.400 0 5.024 94
(10,6) 11.661 9 10.770 3 4.000 0 6.000 0 5.099 02
(10,6.5) 11.926 9 10.594 8 3.500 0 6.500 0 5.220 15
(10,7) 10.307 8 10.440 3 3.000 0 7.000 0 5.385 16
(10,7.5) 12.500 0 10.307 8 2.500 0 7.500 0 5.590 17
(10,8) 12.086 2 10.198 0 2.000 0 8.000 0 5.830 95
(10,8.5) 13.124 4 10.111 9 1.500 0 8.500 0 6.103 28
(10,9) 13.453 6 10.049 9 1.000 0 9.000 0 6.403 28
(10,9.5) 13.793 1 10.012 5 0.500 0 9.500 0 6.726 81
(10,10) 14.142 1 10.000 0 0.000 0 10.000 0 7.071 07
3.1 spread REWHERBEIH A 2 ¢
&1 5 S SO Py PR AT A, SR e O B R AT ol
SRR A T T R B P 6 o R T Bl
Pead el il 6 oL, A R R L B 2y
1 22 {1 i 2 B 8 T R, 5 = A .
o TR ZEME R 0.1x107°. Hi & 7 (spread 7EFEF 5% L
N N . . N . 4 hd Il Il Il Il Il Il Il Il I}
TR bestS) HIZE T 47 0 1 R 1932 1745 507 40, 76 6 8 10 12 14 16 18 20 22 24
B/ N TR 220, spread {9 0.031 2. B AV B ik X
3 SYUN N " S S M350
P SO YRS T R O 15 25 TR (] it 5 T SRR BS5 RARIANTHE

Fig.5 Fruit fly flying route
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Fig. 6 Optimization process Fig.7 Fruit optimization process function
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Fig. 8 Localization results of GRNN
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F2 TWHIEILE
Table 2 Comparison of test data

P, i AR R BO T AR M, LA S A spread JIT DSk s N P
JHERFIE] (75 FOA-GRNN S50 A9 AT 1] Lk GRNN S35 O34 CRNN S0 s 0
FOA-GRNN 23.453 038 16 73%

TTHFEIZE K, GRNN BRIA spread 4 1, JG75E Il k.
HE—25 R 3 XF 20 4175 S AT T SEPRARBR -5 TN AR BRI LB, FEAR AL B8 spread Z Rl , #4141
WK TR ZER 7.76% , F5e /M2 R 0.21% , bR 254 3.97% ; TERBF LS 2L spread Z 7,
B E AL AR BRSSP AR FRIEAR T B K22 N 3.53% , Fe /NI 220 O, BRifEZE T 0.75%. FLAea] WL, 18
it RO RXT spread FOIRAL , 2% 7 (R0 HA W 0 2 5
F3 20 AWK ALFRLIR ST LR

Table 3 The coordinates of 20 sets test data and their actual coordinates

B S W A b7 R AREW | s W A b FXEE el
/% % /% %

(0.00,6.50)  (0.3105,6.5587)  0.45 (0.00,6.50)  (0.000 0,6.500 0) 0
(0.00,1.00)  (0.3749,0.8552)  0.72 (0.00,1.00)  (0.000 0,1.000 0) 0
(0.50,4.50)  (0.597 8,4.490 6) 1.89 (0.50,4.50)  (0.500 0,4.500 0) 0
(1.00,3.00) (1.044 8,2.972 4) 0.70 (1.00,3.00) (1.000 0,3.000 0) 0
(1.50,2.00) (1.511 4,1.980 6) 0.87 (1.50,2.00) (1.500 0,2.000 0) 0
(2.00,4.00) (2.025 8,3.989 6) 0.78 (2.00,4.00) (2.000 0,4.000 0) 0
(2.50,4.50)  (2.4209,4.4240)  3.02 (2.50,4.50)  (2.500 0,4.500 0) 0
(3.20,2.00) (3.189 0,2.120 9) 0.67 (3.20,2.00) (3.000 0,2.000 0) 3.53

GRNN (3.00,0.00) (2.920 9,0.324 0) 1.32 FOA- (3.00,0.00) (3.000 0,0.000 0) 0

_ (4.00,8.00) (3.989 6,7.974 2) 0.29 397 GFN‘N (4.00,8.00) (4.000 0,8.000 0) 0 0.75

Ak (5.00,1.50) (5.000 0,1.523 4) 0.78 ENL (5.00,1.50) (5.000 0,1.500 0) 0
(5.50,8.00)  (6.5125,2.0242)  0.70 AFE (5.50,8.00)  (5.500 0,8.000 0) 0
(6.50,2.00)  (6.5125,2.0242)  0.70 (6.50,2.00)  (6.500 0,2.000 0) 0
(7.00,6.00)  (6.9713,5.9990)  0.21 (7.00,6.00)  (7.000 0,6.000 0) 0
(8.00,4.00) (7.974 2,3.989 6) 0.29 (8.00,4.00) (8.000 0,4.000 0) 0
(8.50,9.50) (8.589 4,9.347 9) 1.33 (8.50,9.50) (8.500 0,9.500 0) 0
(8.50,3.40) (8.473 1,3.382 3) 0.42 (8.50,3.40) (8.500 0,3.500 0) 0.27
(9.50,6.00)  (9.9370,6.6552)  7.76 (9.50,6.00)  (9.500 0,6.000 0) 0
(10.00,8.50) (9.825 1,8.565 2) 1.21 (10.00,8.50) (10.000 0,8.500 0) 0
(10.00,1.00) (9.625 1,0.855 2) 7.11 (10.00,1.00) (10.000 0,1.000 0) 0

3.3 FOA-GRNN 5 BP M4 %0 VN-BP M 4& B 1ERE L3

T LB FOA-GRNN By 7517 s e 7 P A ME 5 HERf 1 B FOA-GRNN &1L 5 BP 7L #1 VN-BP
BV P T HOBE. AE 50 mx50 m Y43 1] B AL A BT, SR 3 Fh I 2Rl A B AR RN 50 AN S R T E
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1 10
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i=1
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Fig. 10 ALE and communication range
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