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PI1D-like Wavelet Neural Networks Control for Multiple Joint Robot
Driven by Ultrasonic Motors

SUN Zhijun' HUANG Weiqing’
(1. College of Mechanical and Electrical Engineering,
Nanjing University of Aeronautics & Astronautics, Nanjing 210016;
2. Precision Driving Laboratory, Nanjing University of Aeronautics & Astronautics, Nanjing 210016)

Abstract: In view of the operating characteristics of a multiple joint robot driven by ultrasonic motors, a new speed-position double
closed-loop PID control mode is put forward, which has effectively curbed the dramatic change of speed caused by quick response of
the ultrasonic motor, so as to enhance the smooth movement of the robot. To further improve the performance of the robot and to
real-time adjust the PID control parameters according to the changes of characteristics of ultrasonic motors, a PID-like wavelet neural
networks (WNN) is presented. The speed-position double closed-loop PID control, practical experience, the current trajectory error
and its change are all taken into account in the frame of the proposed PID-like wavelet neural networks. A back propagation
algorithm based on gradient descent is developed to train the PID-like WNN on line by using 6 adaptation law. Experiment results
prove that the PID-like WNN controller is superior to PID controller and PID neural networks controller, and has a good

anti-interference capability.
Key words: Ultrasonic motor PID Wavelet neural network Joint robot
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