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Weight Aware Wireless Sensor Network Deployment in 3-D Indoor Space with Obstacles

PANG Bo QIN Xiac-lin JIANG Guo-hua LIU Liang
(College of Computer Science and Technology, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract None of existing research for wireless sensor network deployment problem in restricted interior space consi-
ders about the requirements of various applications or the interference by obstacles on wireless sensors’ signal, which
leads to the waste of sensor perception and communication capabilities. To solve the problems, we proposed a heuristic-
based wireless sensor network deployment algorithm which deploys sensors with a greedy-based strategy and optimizes
the deployment with a weight aware genetic algorithm for global optional solution. The algorithm distinguishes the im-
portance of different area by weight division and models the signal attenuation by log-normal shadowing model with dy-
namic variance (LNSM-DV) to maximize the coverage effectiveness and minimize the deployment cost guaranteeing k-
coverage and network connectivity. The experimental results show that our algorithm is more efficient than the Cost-ef-

ficient k-coverage algorithm presented by Kouakou,Marc T, et al. when the obstacle causes certain effects on wireless

sensor nodes.
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9. while |S'|#1 do

10. get s; and s; satisfying path(s;,sj) =0 from different subsets

which has the minimum distance |s;s; |

11.  move(s;,s;)
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12. if path(s;,s;) =0 then

13, Si=SUS;U AddSensor(s;, s;)

14, endif
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17, return X
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1. Initialize X; by WCRH. Initialize X; ~ Xy randomly.
2. maxValue=0, count==0
3. while maxValue<(8 H. count<{N, do
4, caleulate F(X;) for each X; according to formula (11).
5. calculate P; for each X; according to formula (12)
6. while the new population is less than N
7. if random number p<P, then
8 choose X;,Xj according to P;, P;
9

Cross(Xi, X;).
10. else if ¥ X;'#X; then
11, add X; to the new population
12. end if
13. end while

14. for each Xi' in the new population do

15, Mutation(X;")

16. end for

17.  update each X; to X;', count=count+1
18. end while

19, for each X; do

20. calculate F(X;) according to formula (11)
21, if maxValue<<F(X;) then

22, maxValue=F(¥X;)

23. maxID=i

24, endif

25. end for

26. adjust Xmaxp to satisfy the network connectivity requirement.

27. return Xmaxm
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