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Multi-sink Deployment in Wireless Sensor Networks for Underground Coal Mine
Based on Adaptive Particle Swarm Optimization Clustering Algorithm
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Abstract Multi-sink deployment is an important research topic in underground sensor networks,which has a great in-
fluence on network performance. In view of the defect of complex calculation process,slow convergence rate,and trap-
ping into local optimization existing in current deployment methods,on the basis of standard particle swarm optimization
algorithm,a multi-sink deployment algorithm (A-PSOCA) based on adaptive particle swarm optimization clustering al-
gorithm was proposed. In the A-PSOCA algorithm, the status of particle evolution and aggregation is introduced in the
inertia weight coefficient to make the proposed algorithm more adaptive,and a preventive strategy from position over-
lapping in the iterative process of the algorithm is introduced to prevent particle swarm search from local optimization.
Simulation results show that the A-PSOCA algorithm obtains reasonable locations for sink nodes,and its convergence
rate is twice as faster as the standard particle swarm clustering algorithm. Compared with the other algorithms based on
particle swarm optimization, the A-PSOCA approach has obvious advantages in terms of average energy consumption,
proportionality and the lifetime of corresponding network. It is more suitable for underground communication environ-
ment.
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