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Abstract: Aiming at the problem that the location distribution of cluster head nodes filtered by wireless sensor network
clustering routing protocol was unbalanced and the data transmission path of forwarding nodes was unreasonable, which
would increase the energy consumption of nodes and shorten the network life cycle, a clustering routing protocol based
on improved particle swarm optimization algorithm was proposed. In the process of cluster head election, a new fitness
function was established by defining the energy factor and position equalization factor of the node, the better candidate
cluster head node was evaluated and selected, the position update speed of the candidate cluster head nodes was adjusted
by the optimized update learning factor, the local search and speeded up the convergence of the global search was ex-
panded. According to the distance between the forwarding node and the base station, the single-hop or multi-hop trans-
mission mode was adopted, and a multi-hop method was designed based on the minimum spanning tree to select an opti-
mal multi-hop path for the data transmission of the forwarding node. Simulation results show that the clustering routing
protocol based on improved particle swarm optimization algorithm can elect cluster head nodes and forwarding nodes
with more balanced energy and location, which shortened the communication distance of the network. The energy con-
sumption of nodes is lower and more balanced, effectively extending the network life cycle.
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