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ABSTRACT

Border Surveillance is one of the significant applications of wireless sensor networks (WSNs). Through
communication between wireless sensors in the network, sensor barriers are formed to perform border
surveillance. Since wireless sensors have limited energy and sensing capabilities, it is important to form sensor
barriers energy-efficiently while guaranteeing the required surveillance quality. In this paper, we first define the
surveillance quality of the sensor barrier by considering the maximum speed of the intruder and then propose
a sensor barrier formation algorithm (ESBF: Energy-Efficient Sensor Barrier Formation Algorithm) that
minimizes the number of sensors participating in the sensor barrier while satisfying the required surveillance
quality using reinforcement learning. We perform a computer simulation to show that our algorithm is more

energy-efficient than the existing one.
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Adding Sensors

1: Select nodes 5,5, by using minimum
cut algorithm

2: for node s in S,’s neighbor do

W

if s in 5,’s neighbor and
S is not activate

append S to CN
end if
end for
for node cn; in CN do

calculate ohm,; which is number of nodes

® N>R

participating in BP among cn,’s neighbor
9: end for

10: find maximum value in ohm
11: if maximum value appears once in ohm then
12: wake node cn; corresponding to ohm;

which is maximum value of ohm
13: else
14: for element ohm, in ohm do
15: if ohm, equals to maximum

value of ohm then

16: append node cn; corresponding to
ohm,; to P

17: end if

18: end for

19: for node p, in P do

20: calculate m,; which is max,c SD(pi, s)

where S is nodes participating in BP
21 end for
22: wake node p, corresponding to m;
which is minimum value of M
23: end if

38 6. A F7HE sk o4 3=

Fig. 6. Pseudo code of adding sensors
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Parameter Value
Network Width (W) 2m
Network Length (L) 50m

R" 4m
Learning rate (a, b) 0.1
Energy (E) 20
p [3,5,7,9]
Number of Sensors (N) [90,100,110,120]
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