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Abstract

Dynamic Point coverage in wireless sensor networks is the problem
of detecting some moving target points in the area of the network
using as little sensor nodes as possible. This can be accomplished
by designing a dynamic schedule for making nodes on and off in
such a way that in each slice of time, only nodes which can sense
the target points in that period are on. In this paper, we propose a
novel method for this problem using learning automata. Each node
is equipped with a learning automaton which will learn (schedule)
the proper on and off times of that node based on the movement
nature of a single moving target.
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Abstract. Dynamic Point coverage in wireless sensor networks is the problem
of detecting some moving larget poimts in the area of the network using as litle
sensor nodes as possible. This can be accomplished by designing a dynamic
schedule for making nodes on and oft in such a way that in cach slice of tme,
only nodes which can sense the target poinis in that period are on. In this paper,
we propose o novel method for this problem vsing learning automats. Each
nodde is equipped with a learning automaton which will Jearn (schedule) the
proper on and off times of that node based on the movement nature of a single
mesang largel,

Keywords: Dynamic Point Coverage, Wireless Sensor Network, Leamning
Automata, Scheduling.

1 Introduction

Point coverage in wireless sensor networks is the problem of detecting some station-
ary of moving target points in the area of sensor network wsing as little sensor nodes
as possible. This problem can be addressed in many different wavs such as designing
a deplovment strategy which can best address the crilerion of minimum number of
required nodes [1, 2, 3], rearrangement of nodes assuming movement ability for them
[4. 5. 6] and desig Hullahl! scheduling strategy for m.lla_lnl., nodes on and off in
such a way that in each slice of ime (penod), only nodes which can sense the target
points in that period are on [7, 8, 9]. The last solution 1s superior to other ones since it
can deal with changes oceurred in the tepology of the network and also prolong the
lifetime of the network by allowing only a portion of nodes to be in on state at each
slice of time. To our best knowledge, in all decentralized approaches for scheduling,
some =011 of notification messages are exchanged between nodes in on and off states.
Such solutions have two drawbacks: one is the overhead of these notfication mes-
sages and the other is that nodes in off state should have the ability o receive these
messuges, and hence they cannot power off their receiving antenna. This leads w high
energy consumption even in off periods according tw [12].

In this paper, we propese a novel method for addressing the problem of dynamic
point coverage in wireless sensor networks using learning autemata, This solution can
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