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Abstract

The realization of the variable coverage demand in different regions and different time has great
value in two-dimensional area intrusion detection. In this paper, we propose a variable k coverage
issue in two-dimensional intrusion detection zone based on WSN, and introduce CP-var(k) algo-
rithm based on partition clustering rule to deploy the Location of sensor nodes. Firstly mesh the
region and clusters according to its coverage, and then draw redundant nodes or inadequate cov-
erage based on the comparison of current coverage and need coverage. Finally the variable cov-
erage requirement is achieved through redeployment of nodes. Simulation results show that the
algorithm can realize the variable k coverage in the region quickly with less energy consumption
under the premise of a limited number of nodes, and it also can achieve the goal of the invasion
effective with a certain satisfaction and verify the effectiveness of the proposed algorithm.
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1. 518

X NAZ XS GOEAT PO AT S . AR N AR M AT ) B S AN R, TR AL
A R 7 1 A W X 35k P B TC 2 A S AR I 4% (WSN, Wireless sensor Networks), 7E 7] #i LI N2 5 Giz
AT PR B I DX IR 0 B — B (A A T A, IR S O B A X 2 E R [ [2] [3]. ToZkARIERES
PR 265 50 25 7 1 00 X 358 P 1990 K B RN B A B 4 A, AT Tl i e 23845 7 U B2 Bk L L A 2% R Gt
Xof SR A DX I3 P (0] A% A 1 RN A 75 AT O L P VR S A, DASEIWAN[R] X3 AS [) 78 5 225K [4] [5] [6] .
[ Fof SR B A XA S 2 B A, T AR XA S — B G .

BRI B o), [H A E M TR 2. REBEE[7] 814 H — FhE: T fe & I iy A0 R,
BN NS REREH RS T NS AR 28 . ORISR 11T sOdead B DUR I AT AR RS £, EAUE T
TORBUE S5, B ESE[1015E 1 1 B T WK R 23 B TCAR TS sUHE 77, R BENEE IR T M4 58 4
BREEL, MARFRE R H RS XIHEES BEE SN R. FREE11] [12]52 H—A 5T Voronoi E 1)
k 78 a0k, ZEET AWM s g, Hofsil 2 EA S, HZEEITEERER . SRR,
e 0 DX 3110 78 5 SR LU AR 11, B — 178 55 R T R T B IR AR B 10 2 ) R e 2 R TG A A
DRIE, S AN [ SR 5 SR PR SEILAS [5] () 78 o B A, DA RBAIRAL SRR SR FH B0 S e e A0kE, oA S I
SR o HETAE T A SR AN Z .

BT, ASCHR G2 AL AR N 2% [13] [14] [15] FRRIAR K 78 a5 inl /L, 9 ik - DX W A K1l 4 SR 25 [ 16]
B, Wi RSN SRR B CP-var(K) & Z:(var(K) algorithm based on Clustering and Prediction).
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Figure 1. Division of monitoring area
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Figure 2. Node coverage
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Figure 3. Intrusion trace
3. NMREZTERBI

¢, = _.'Oxa y'dx + J':: (y'—y")dx+ Ixr:axx (maxY —y")dx

AR BRI NAR s Ak T A6 DAl ) e M3 5 e ) () 3(d)), HL B M I X I T AR 9 -

()



EWE %

= .[Ox°(g’— g”)dx+J':cd (maxY —g")dx

SE SCHE i X T A ¢y = 0,¢4 + 0,65 » Hf1 o, 0, AT ZH, 0<0,,0,<1.
[Fi) T AT A5 CEE e M0 DX AN — R DX KT TR AR ¢ A1 cyp U 00 DX 38 P 75 $0 978 5 e B fili o
n=(3c, +2c, +c,)N,/C -

3. RS TREISEHEBHEE: CPvar(k &%
3.1. WX BB KT IE

TS I XK 53 S 2 A ALK BN IE DT TR A%, BN PIRE RO — A cell, Wil 4 s . H A
PR IRAR T AU BRI B 8O B AT S 1 24 cell, 24 cell OB AUE SE i, BIUCAIZ cell Bk
#=[17].

WM Xtk C g A 4 P AsbR R, (BB IR AT AL BT FARAR AR cell BTEO. 92
AR R, AR AR S R DU RN cell ZRAES]—i.

3.2. CP-var(K) B L&

BT R RIS NS B AT 2R 0, T 3 S et O DX 3 Y T RS B B R s
PLIX I P A | H AR XIS AT A 2 A v, IX k& CP-var(K) Bk R A A . %50k 1 Se T il 9t X ek
ARGy, MR RS I ke BUBEHEAT 2038, A key 5 kg (K /NS 3078 55 5 AS 2 (0 IX 38 T 4271
A, AR JE RIS S SR B R, B DA IR R SR X T A k R A AOD IR
LU

B WG, 1) EXIK C HEENLINTG n AL AT s IRxd kAT WA R 4, TH SR S 1 7
T ke, HRIXKIBYIMEERRME. 2) RAENZXT RALE K7 MK oA R 56 X % w Bk, P il
I ONAR B 2% y = F0) T8 b A o 2 ) (X3, ok B N (X s 5 — R X3, R BF r) 4 R T 4

B MR, 1% 8-connection AR WA X 1 X IHEAT AR B

B=0 BRBTREMKIER. R celly BSL PR % ¥ ke 5 T RE H I kny, i 7 2D
WSS A K TEERINAT A IES B X T XI A FTE WA, 25 key > kny, TEEEA celly &b TUA T A4,
W 5 P DR A B 328 ()T B IMN R A 5 ke < Ky, U6 I RS A 78 26795 B AN 2, K iZ A I 3 5E 4 B.

B0 ERET R E R, RG-S EES A KRR AL BT S S B PR A B &
RAEATA B IR, BN 1) MEE B R HIMAERYE kn; FMEUERAT R FHES, 220575 Bss 2)M
JPH Bs HEBHIEEEE — NI GER, AWES A TIREI 5 Z A o R B S RO MR AL IR
HENES B MM IGE s 3) MRAEES AL B S PR I 2 5T 78 55 SRR IEXT e s e BT, R fE
JRART AL E RS RE 4) REPAT 1)~3), B EIE DX T 55 A R R B AT I IR e K
IS 1) 5K

4. KBHES SR
41 BYRE

KU FRH Netlogo5.2.0 R4, %2R 5 n] T B A 2 LR AR TE 5 MR, Rplid &
THLAUABE I R R R 2 R G . N7 58, RO RS H i R IUE : i DX R/ i B A 400
x 400; FRIEAE T AL N R, =3005 =1, 9,=0,=05, k=3, R4, WX P I 56 4=
— AT AECN 80 A, SEILNAR M N W] AR T 5 I AR I T S B 115 A



EWE %

Figure 4. Mesh partition
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Figure 5. Sensor nodes randomly throwing and blind cut. (a) Randomly throwing; (b)
Blind cut
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Figure 6. Intrusion trajectory and variable k coverage region partition
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Figure 7. Sensor node deployment process (uniform deployment operation)
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Figure 8. Sensor node deployment process (no uniform deployment operation)
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Figure 9. Change curve of coverage in key monitoring area
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Figure 10. Average energy curve of node residual energy (initial energy is 100)
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Figure 11. Variation of sensor nodes. (a) A large number of
nodes; (b) Less number of nodes
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