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Design of Gravity Compensation Control System of Suspended
Manipulator Based on Fuzzy PID

LI Chongzhi
(Shaanxi Railway Institute , Weinai 714099, China)

Abstract: Aimed at the unstable center of gravity of suspended manipulator under the influence of hoisting load during the work-
ing process, with the support of fuzzy PID control algorithm, the design and study on the gravity compensation control system of the
suspended manipulator are carried out. In terms of hardware, the main controller, sensors and communication modules are modified,
and gravity compensation devices and drive motor equipment are added. On this basis, the software design is completed. and the
mathematical model of the suspended manipulator is constructed through the composition and working principle of the manipulator.
Under this model, the real-time pose of the suspended manipulator is detected, and the corresponding gravity balance equation is es-
tablished for different poses. By Calculating the load moment of the manipulator, the fuzzy PID algorithm is used to solve the control
amount of the manipulator gravity compensation, and the gravity compensation control function of the suspended manipulator is real-
ized. The experimental results show that compared with the traditional gravity compensation control system, the control error of the

optimal system is reduced by 0. 056 kN, and the stability coefficient of the manipulator is increased by 0. 14, that is, the optimal sys-

tem can improve the compensation control effect and has certain application value.

Keyword: fuzzy PID; suspended manipulator; gravity compensation; compensation control
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