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Design of Position Servo—control System of Adsorption Wall-climbing
Robot Based on Fuzzy RBF Neural Network
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(1. Global Institute of Software Technology, Suzhou 215163, China; 2. Wuhan University of Engineering Science, Wuhan 430200, China;
3. Puyang Vocational and Technical College, Puyang 457000, China)

Abstract ; Affected by external environment, a certain deviation may occur in the climbing trajectory of the adsorption climbing
robot, and a larger deviation may cause incorrect moving into other behavior areas, resulting in poor position servo control
accuracy of the adsorption climbing robot. To address the very issue, a position servo control system for an adsorption climbing
robot based on fuzzy RBF neural network is designed. The electrical signal parameters output by the servo circuit is assigned as
needed to three types of structural components: the position analog — to — digital conversion module, the servo control
microcontroller, and the motion behavior encoder, and the hardware design of the position servo control system is completed for
the adsorption climbing robot. The software part analyzes the robot’s motion behavior, solves the position node transfer function,
improves the fuzzy RBF neural network, and determines the response situation of control instructions according to the principle of
neural approximation processing, realizes the setting of control execution instructions, and combines relevant hardware
application structures to complete the design of the position servo control system of the adsorption climbing robot based on the
fuzzy RBF neural network. The experimental results show that the designed system can control the numerical error between the
preset position and the actual behavior position within 2% , with more accurate trajectory control.

Keywords: fuzzy RBF neural network; adsorption wall — climbing robot; servo control; behavioral position; neuron

approximation ; response situation
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