DB ris

= 15-40-06-20 The Journal of Korean Institute of Communications and Information Sciences *15-06 Vol.40 No.06
http://dx.doi.org/10.7840/kics.2015.40.6.1142

T AN HESIANA FH&QZ2AMAZL AELS 91T
tAIRE AR A E

s X, Ao, ol =

A Multi-Start Local Search Algorithm Finding Minimum
Connected Dominating Set in Wireless Sensor Networks

Seung-Ho Kang®, Min-A Jeong*, Seong Ro Lee

(@] oF
=i =

4l A MEAlae ) S 5SSl AT en dagia 22T AR 7
ek wpgel Wo] ok A MENSE AZ TEE TS PPe B4 wEEe s o5 uE
HENZE PYSHE WS S0 A7) AAsedeh MEe PP e Adsle] ol ANE 2
o $e] Ao ook, el Sl G 28 wsge] EE 5o Gl Rl ol
d2AE VEE Ax 209 = AP AFehe PAE AeQAENE Sl B a0
APAE B BAHEr) NPhard 2 el glor, WA H2AQl dmelge] EAlSHA eherk B ERe Hx

: 5 Z4e 99

AAANATAE AT Ak 18 chelat AR melee ARbsieh Aok wHel A
clepgt Ao Adlsla Ak AAg,

Key Words : wireless sensor networks, backbone network, minimum connected dominating set, multi-start
local search algorithm

ABSTRACT

As a method to increase the scalability and efficiency of wireless sensor networks, a scheme to construct
networks hierarchically has received considerable attention among researchers. Researches on the methods to
construct wireless networks hierarchically have been conducted focusing on how to select nodes such that they
constitute a backbone network of wireless network. Nodes comprising the backbone network should be connected
themselves and can cover other remaining nodes. A problem to find the minimum number of nodes which
satisfy these conditions is known as the minimum connected dominating set (MCDS) problem. The MCDS
problem is NP-hard, therefore there is no efficient algorithm which guarantee the optimal solutions for this
problem at present. In this paper, we propose a novel multi-start local search algorithm to solve the MCDS
problem efficiently. For the performance evaluation of the proposed method, we conduct extensive experiments

and report the results.
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Fig. 1. 100mx100m wireless sensor network with
transmission distance r of 20 m and 60 nodes randomly
deployed

Fig. 2. Unit disk graph for 100m X100m wireless sensor
network with transmission distance r of 20 m and 60 nodes
randomly deployed
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Fig. 3. Unit disk graph for 100m X100m wireless sensor
network with transmission distance r of 20 m and 100
nodes randomly deployed
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Algorithm: Multi-start local search algorithm
Input: A graph G(V, E)

Output: A minimum connected dominating set
1. Algorithm

2. Begin

3. k<1

4 while(k < R) {

5 build an initial random solution s
6. ns < neigh(s)

7. while(f(ns) > f(s)) {

8 s < ns

9. ns < neigh(s)

10. }

11 bs <— s

12. k—k+1

13.  }

14.  return bs

15. End

16.

17. Function neigh(s)

18. Begin

19.  if (fs) = 2) {

20. find a v, in s with value 1 in

increasing order in terms of degree

21. vi <=0

22. 1}

23.  else |

24, find a v in s with value O in

decreasing order in terms of degree

25. vi <1
26, }
27.  return s
28. End
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Fig. 4. Connected dominating set for 100m X100m
wireless sensor network with transmission distance r of 20
m and 60 nodes randomly deployed
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Fig. 5. The change of size of dominating set according
to the number of nodes and transmission rages
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