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Attitude control of steel structure damage detection robot based on
genetic algorithm and fuzzy fractional PID

Al Qinglin, JIANG Jintao, LIU Gangjiang, SONG Guozheng, XU Qiaoning
(Key Laboratory of Special Purpose Equipment and Advanced Manufacturing Technology,
Ministry of Education & Zhejiang Province, Zhejiang University of Technology, Hangzhou 310023)
Abstract

To address the existing problems of the flexible robot in the complex environment during its detection of dam-
age in steel-structured buildings, like unstable motion and complicated control model, this paper researches a fuzzy
fractional -order proportional integral derivative (PID) control method based on improved genetic algorithm. The au-
thors establish overall dynamic models of the flexible robot. Based on this, a fuzzy fractional PID controller has
been designed. Guided by fuzzy control strategy, its orders and parameters are optimized through improved genetic
algorithm to achieve high precision and real time control of the motion posture of the robot. Simulation experiments
are conducted on the different working conditions and controllers’ effect on the robot’ s angle control. The results
show that the fuzzy fractional PID can control the flexible robot’ s motion angle in real time and effectively reduce
shaking with fast response and good stability.

Key words: flexible robot, attitude control, fuzzy control, genetic algorithm, fractional-order proportional in-

tegral derivative (PID)
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