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Clustering Routing Protocol Based on An Improved Salp Swarm
Algorithm in WSN

YAN Qing', LIU Ying”?, WANG Guoshi', ZHANG Yingbin®
(1. Information and Communication Branch of Hainan Power Grid Co. , Ltd. , Haikou 570000, China;
2. Hainan Power Grid Co. , Ltd. , Haikou 570000, China)
Abstract: Aimed at the problems of uneven energy consumption and short network lifetime of wireless sensor networks (WSN),
a clustering routing protocol based on an improved salp swarm algorithm is proposed. The proposed protocol is optimized from the
clustering phase and the stable transmission phase, respectively. In the clustering phase, firstly, the salp swarm algorithm is im-
proved to overcome the problems of unbalanced local exploration and global exploitation capacities of the basic salp swarm algorithm;
Secondly, an efficient fitness function is designed by considering the residual energy and geographical location of nodes to select the
optimal cluster head and balance the inter-cluster load. In the stable transmission phase, a minimum spanning tree based on the inter-
cluster routing algorithm is designed to construct the optimal transmission path for the cluster head, which improves the network en-
ergy utilization while relieving the load on the cluster head. In the intra-cluster communication phase, a polling control mechanism is
introduced to help nodes construct transmission scheduling and improve time slot utilization. Simulation experiments are conducted for
the proposed protocol and compared with several cutting-edge protocols. The comparison results show that the proposed clustering
routing protocol based on the improved salp swarm algorithm can effectively improve the network performance, thus extending the
monitoring time of the sensing network for the target area and increasing the total number of packets received by the base station.

Keywords: WSN; Salp swarm algorithm; minimum spanning tree; clustering algorithm; routing
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