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A Probabilistic Barrier Coverage Model and Effective Construction Scheme
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Abstract Barrier coverage is one of hot spots in the wireless sensor network. The probabilistic
sensing model is closer to the actual situation than 0-1 sensing model. However, there is seldom study
about probabilistic barrier coverage. This paper mainly studies virtual radius according to the
probabilistic sensing model and the demand of detecting distance. And this paper also proposes the
binary probabilistic barrier coverage model in which the neighbor virtual sensing circles are tangent.
The CPBMN (construction of probabilistic barrier of minimum node) is also proposed based on this
probabilistic barrier model. Firstly, the optimal target locations are determined by the binary
probabilistic barrier coverage mode. Secondly, the Hungary algorithm selects the corresponding
optimal mobile nodes to shift its target location. Thirdly, the vertical barriers between two horizontal
adjacent probabilistic barrier segments are created. The K-probabilistic barriers in the whole area are
created by combining these 1-probabilistic barriers in each subarea together. Simulation results show
our method can effectively constitute probabilistic barrier coverage. Compared with other methods, it

can decrease 70% energy consumption.
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(b) The probabilistic barrier considering detecting distance

Fig. 1 Probabilistic barrier model
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Table 1 The Parameters
x1 HEBH

Parameters Definition
L Minimum detection probability.
Sensing radius of the circle of single node with
min . . . ..
which any point satisfies probability threshold.
Sensing radius of single node when the united
s detection probability of 2 nodes satisfies probability
threshold.
[ Distance of 2 nodes.
w Detecting distance.
lg Number of grids of a row.
r Virtual radius of single node.
Grid difference of a row and barrier gird in its left
b .
neighbor subarea.
G, Target grid of tth row.
Wy Number of grids of a column.
Cii—1» Barrier gird in left neighbor subarea of A;;.
VG, Vertical target grid of tth row.
d Distance of target point and sensor.
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detecting distance

Fig. 2 The united detection probability
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Fig. 4 The affection of detection probability threshold
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Fig. 5 The effect of barriers
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Fig. 6 The effect of V values
K6V E 5

4.4 BEABEEMEIE

SN B W sZ g W 7 s, th B 7 AT B
TR BE B (3 0 . 3 AN TR B RS SR B L T B AR
FEXE N B J& , CPBMN 8 I 4, 8 8 #E B i b 7
TR AR AR D B RS 0 M A
o Ay %k B CPBMIN 8 vE 9 4 #8230 B &5 [k
CBIGB 53k \RVSB B4 712,50 % . P ¥ s i
BAR 4490.60 %, 7 S 80 BIAH 25 48 %6,41 %.

5 HRIE

AR TR Y ME R KM A B SR A O vk
CPBMN. SEAR 38 #3458 70 A5 310 9 A 14 o 400/ i o
A MR R AU AR B T R R A 1) H AR AL B
1 1A% 3 B A P B AR, K AR AR R 2

1073x Total Moving Distance/m

0 2 4 6
Detecting Distance/m

(o]

(a) Total moving distance

60

—o— CPBMN
50 —+— CBIGB
—— RVSB

40

30

Mean Moving Distance/m

1§

o]

20

10

2 4 6
Detecting Distance/m

(b) Mean moving distance

180

160 |

140 |

120

Nodes

100
80

60 f

40 1 1 1
0 2 4 6 8
Detecting Distance/m
(c) Nodes

Fig. 7 The effect of detecting distance
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