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Abstract

This paper addresses the Disk Covering Tour Problem

(DCTP) to reduce the energy consumption of mobile devices
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in Wireless Sensor Networks (WSNs). The DCTP problem is
concerned with how to find the minimum cost tour to cover a
given set of points in the Euclidean plane, where the tour
starts at a starting tour stop, passes through several tour stops,
and goes back to the starting tour stop. A tour stop is not
necessary on a given point, but every given point should be
covered by a tour stop within a specific disk radius. Since a
mobile device consumes more energy when it reaches and
leaves a tour stop, a smaller number of tour stops is preferred.
We propose the Decreasing K-means (DK-means) algorithm
to find the nearly minimum number of tour stops to cover all
given points and then find a nearly shortest tour passing
through all tour stops with the Lin-Kernighan Heuristic
(LKH). We simulate the proposed algorithm and compare it
with related methods, the algorithm to solve the covering
salesman problem and the Qi-Ferry method. The simulation
results show that the tour returned by the proposed algorithm

has a cost lower than those returned by the related methods.

Keywords: Disk Covering Tour Problem, Wireless Sensor

Network, K-means algorithm, Covering Salesman Problem
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Algorithm: DK-means method for DCTP

Input: SR~ T

Output: BestTour

1: Execute Greedy Algorithm[8] set initial K

2: Fort=1ltoT

2.1: Execute K-means Algorithm get all cluster relation

2.2: For each cluster

Execute O(n2)-time Algorithm to update cluster center

2.3: If the distance of all the cluster center and it’s cluster

members are within the R

Execute LKH get TSP tour T and calculate moving costs

Ck

If Ck < bestCostk

bestTourk= T ; bestCostk =CK

24:1f t==Tand [ bestTour] k+#@

K=K-1

then

then
, goto Step?2




3:  Index=min(bestCostk)

BestTour= bestTourlndex

¥ = : DK-means method for DCTP
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