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Abstract: A random placement of large-scale sensor network in the outdoor environment often causes low coverage. An
area coverage optimization algorithm of mobile sensor network (MSN) based on virtual force perturbation and Cuckoo
search (VF-CS) was proposed. Firstly, the virtual force of the sensor nodes within the Thiessen polygon was analyzed based
on the partitioning of Voronoi diagram of the monitoring area. Secondly, the force of polygon vertices and neighbor nodes
was taken as the perturbation factor for updating the node’s location of the Cuckoo search (CS). Finally, the VF-CS guided
the node to move so as to achieve the optimal coverage. The simulation results demonstrate that the proposed algorithm has
higher coverage and shorter average moving distance of nodes than the Voronoi diagram based algorithms in literatures.
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WA R T 0.9%, b CBS Hik@mREm T
1.9%. CBS HIEEAH AL E T mi R AR Z BT
Bag, TERERRZUIERIE.OAL T 210 148
Hdw XA, T BCBS HEaHT T RARZ LK
BRI, S T ESRAZ LR, B A
BT, IWITITE CBS HykISEal g m T H R,
CIVDA 1178 55 R 5 I, t 18] 8 nl & H LS SIoH B B,
APZERHIL T “ R 3%, S R
S, LR G4 R R gs A

K245 T8 1 Pra s T IS 1) i 478 o
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VF-CS Hk 7 o5 5 m T HAR 3 B, H 4808
BRI, VE-CS SIS 7 s R A
A . AN, £E 200 mx200 m IR, 24 N=240
I, VF-CS 5% 1) 5 24 7 75 % L BCBS 42 51 2.99%,
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24 6.95%; 7E 350 mx350 m [FI1EHL T 24 N=1 000 I,
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200 mx200 m
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Hom s n, VE-CS M8 3 e &b 2 i, L
FHoAth 3 Bl ASE . T BCBS S50 56 K Jy 1
RIS A H) VE-CS HMEARZ, ¥
VF-CS 5351 V3% 8 8 25 5 BCBS Hik AT 5h
Lbag nl LLABL, VF-CS Sk 117 ¥ % sh it 2 L
BCBS Hik/MRZ, W 10(b)FT, #2E X kN
A 200 mx200 m, 4 N=300 I, VF-CS [ V285

CIVDA

25 25 tk BCBS B34 8085 25/ 1.5 m. T CBS
I BCBS SHyk#l e A8 JU S i Jk ik kAT 78 a5 At
b, W ABEE R ERR T REZUEN, H
EF B B R, O FEA U VE-CS
S, BT LIRS shitE B e T VE-CS Sk, i
CIVDA 175 s (% a3 BBl A 52 21 BRI, 5 80L
PR S B3 KT A 3 ANEE . I 11 ArA,
7100 mx100 m+ 90 N5 £, 200 mx200 m. 340 4~
W, 350 mx350 m. 1000 N5 X 3 LT,
VF-CS ST 538 2 2 4 L SLAh B R N
4.4 EIXFER

RIGHT 4 P S ACEIELE 3 PRI
NN AU R S TR . 2% 3 AT 4N, VE-CS
LS HRER L BCBS /MR Z, i, 3058 X ik
350 mx350 m, 4 N=1 000 i}, VF-CS ikt
i 4 228.239 s, BCBS 5 VLFERT 11 507.883 s, CBS
HFEIN 6 826.56 s, BCBS SkkEI & VF-CS #
TEFERT Y 2.72 5, CBS HAILFER & VF-CS HIEFE
B 1.61 f%. Al L, VF-CS Sk KoR$Em T4
JIWSIGHE S, R VF-CS Sk CIVDA S5 e
P %2, (HM 4.2 S HT AT &1, VE-CS
LM SR I CIVDA ZmR £ . CIVDA 5L FE
i /b, FEOE I RSEN AR RE )55,
LRI T 8, AH LA 5 R R B I . 1 BCBS
LM T A E X iG55 208§ X AHLT 1)

%3 SUIG 1 BUAFERT
NN A (VD)
VF-CS ¥ /s BCBS FEI/s CBS FEH/s CIVDA FERl/s
90 59.046 2 251.723 7 52.758 0 16,9110
80 57.353 8 178.180 0 47.789 2 14.983 1
70 39.680 0 118.417 4 50.691 6 15.8292
100 mx100 m
60 444319 131.4740 39.778 4 14.601 2
50 43.9610 124.783 5 36.496 7 12.962 3
40 33.454 0 108.393 2 33.846 3 11.3359
340 742.342 0 1936.584 3 1256.473 3 287.458 1
320 704.561 0 1843.874 0 1 189.490 0 260.569 0
300 650.460 0 1729.3320 1054.730 0 252.650 0
200 mx200 m
280 639.2120 1 696.370 0 998.543 0 238.791 0
260 611.8510 1509.321 0 943.560 0 227.650 0
240 598.443 0 1393.428 0 885.430 0 2163140
1000 42282390 11 507.883 0 6 826.560 0 628.3810
900 3832.4670 10 458.660 0 6243.489 0 537.246 0
800 2548.260 0 6 644.470 0 4573.630 0 483.620 0
350 mx350 m
700 2003.724 0 5075.567 0 3229.692 0 448.493 0
600 1337.370 0 3911.8770 2 866.482 0 403.720 0
500 1072.9510 3407.689 0 2247.266 0 377.6330
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