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Optimized Deployment of Hierarchical Wireless Sensor
Networks Based on Improved MPA *
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Abstract : In hierarchical wireless sensor networks( WSNs) ,the deployment of convergence nodes plays a decisive role
in the transmit power of sensing nodes. Therefore ,this paper studies the optimal deployment of hierarchical WSNs in
3D environments where the deployment locations of convergence nodes and transmit powers of sensing nodes are
jointly optimized on the premise of full connection between sensing nodes and convergence nodes and the balance of
transmit powers of sensing nodes. In order to solve the above optimization problem,an improved marine predator algo-
rithm( MPA) ,named tent marine predator algorithm( TMPA) ,is proposed in this paper. The numerical results of sev-
eral benchmark functions show that TMPA has better convergence performance than the canonical MPA. Then, this
paper proposes a TMPA based hierarchical WSN deployment mechanism. The simulation results show that the opti-
mized deployment mechanism can greatly reduce and balance the energy consumption of the sensing nodes under the
premise of ensuring the full connection of the sensing nodes,thus prolonging the network lifetime.
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