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A New Optimization Method for Thresholds and Collaborative Targets
Detection in Perimeter Monitoring
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(1. Wuxi Sensing Net Industrialization Research Institute, Wuxi, Jiangsu 214213, China; 2. Key Laboratory of
Wireless Sensor Network and Communications, Shanghai Institute of Microsystem and

Information Technology. Chinese Academy of Science, Shanghai 200050, China)

Abstract: A new optimization method for thresholds and a multi-modal nodes collaborative
detecting algorithm are proposed to improve the target detection capability of perimeter
monitoring in wireless sensor networks. The optimization of the node and the system thresholds
is realized by using the Monte Carlo method to create the mapping table between the node false
alarm rates and the node thresholds, as well as the mapping table among the system false alarm
rates, the node false alarm rates and system thresholds. Then, the optimal node and system
thresholds are obtained by looking up the mapping tables. The results of the multi-modal nodes
collaborative detecting is fuzed by using the distributed characteristics of nodes and target signal-
to-noise ratio to revise the weighting of the node detecting results. Simulation experiments and
comparisons with the single-modal node collaborative detecting algorithm and the simple
thresholds detecting algorithm show that the multi-modal nodes collaborative detecting algorithm
increases the target detection rate by about 25% and 3%, respectively.
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