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Control of Dual-Joint Manipulator System Based on
Particle Swarm RBF Neural Network

Zheng Mingjun', Lan Qingyang', Wu Wenjiang’

(1. School of Mechanical Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
2. Office of Academic Affairs, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract: Aiming at the problem that it is difficult to obtain the center vector c and the standardiza-
tion constant b of the hidden layer parameters when RBF neural network algorithm is used for control,
a RBF neural network control method based on particle swarm optimization (PSO-RBF neural network)
was proposed. A dynamic model of a double-joint mechanical arm of an automatic water feeding device of
a passenger train was established, and a PSO-RBF neural network control method was obtained by com~
bining a particle swarm optimization algorithm and a RBF neural network to control the dynamic charac-
teristics of the mechanical arm and rapidly searching the optimal solution of network hidden layer param-
eters in a continuous space. The PSO-RBF neural network control system for the dual-joint manipulator
was established and simulated, and compared with the RBF neural network control method based on ge-
netic algorithm to adjust the hidden layer parameters. The results show that the PSO-RBF neural net-
work control method can effectively avoid the control failure of the manipulator, and can reduce the re-
sponse time of the shoulder and elbow joints by 52% and 47 %, the maximum steady-state error by 49 %
and 58% , and the average steady-state error by 54% and 55%.

Key words: automatic water-feeding device for passenger train; dual-joint manipulator; radial basis

function neural network; particle swarm optimization algorithm



