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Energy-efficient algorithm of strong k-barrier coverage in wireless sensor network
GUO Xinmingl,2

1. School of Computer Science and Engineering, Southeast University, Nanjing Jiangsu 210096, Chin

2. School of Information Engineering, Xianyang Normal University, Xianyang Shaanxi 712000, China

Abstract: To further reduce the energy consumption of Wireless Sensor Network (WSN) strong k-barrier coverage for
crossing behavior detection, the minimum energy consumption of strong k-barrier coverage was proved to be NP-hard
firstly, and then a heuristic algorithm named HARPN which could adjust the sensing power of nodes was proposed. In
HARPN, four rules of computing node's sensing radius were put forward according to the distance between wireless nodes
in barriers and the state of the preorder nodes, and then sensing power of nodes was determined based on the size of
node's sensing radius. On the premise that sensing barriers must be connected, the energy consumption of overall barriers
should be reduced as much as possible. The theoretical analysis and simulations show that the adaptability and stability of
HARPN are stronger than the others, and its average energy consumption is about 62% of Heuristic-2's under the same
network conditions of barrier fluctuation, which means the network lifetime is prolonged.

Keywords: Wireless Sensor Network (WSN) strong k-barrier coverage NP-hard heuristic algorithm energy-
efficiency
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