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Abstract: The constructing cost and lifetime are two core problems when constructing a barrier coverage of
Wireless Sensor Network (WSN). For the former, the amount of nodes and information transferred are considered
very much. And the WSN shutdown Caused by just for some specific nodes died should be avoided. This paper
proposes an algorithm named Distributed Barrier Coverage Algorithm (DBCA) to construct a distributed 1-barrier
coverage by using k-HOP clustering and path planning. Theory analysis and simulation results show that the
algorithm can reduce the number of nodes and information transferred effectively. When the deployed nodes reach
the number of 700, it performs better than Optimal Node Selection Algorithm (ONSA) and Localized Barrier
Coverage Protocol (LBCP) algorithm in reducing transferring information with 25% and 41.6%, and in prolonging
lifetime with 44% and 30%.
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1 forvin V:

2 Initialize dist[v], previous[v];

3 end for

4 Initialize Queue as the set of all nodes in G

5 while Queue is not empty:

6 Initialize u as the vertex has the smallest distance in

dist] ]

7 remove u from Queue

8 if dist[v] is 0

9 break;

10 end if

11 for each neighbor w of u:

12 Initialize connector = dist[u] + distBetween(u,w)
13 if connector < dist[w|:

14 dist[w] = connector

15 previous[w] = u

16 end if

17 else if(connector == dist[w]):

18 copy one vertex as dup equals to w
19 add vertex to Queue

20 end if

21 end for

22 end while
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1 Initialize graph G and set C'is empty
2 use Edmonds-Karp Algorithm to calculate the max-flow of
graph G
for node ¢ in set V
calculate R(7)=Cost;/Flow (1)
if Vis empty
return C

end if

o N O Ut = W

choose node 7 with maximum R(¢) and remove i from V
and has new graph G'

9 update existing nodes and edges FE'

10 calcite the max-flow F( G ) of graph G’

11 if Flow(G'") <A

12 add node i to C
13 end if
14 end for
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