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Design of Joint Fluctuation Suppression Method for Collaborative

Robots under Velocity Fluctuation Compensation
HE Haitao', WU Songsong”
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2. Beijing Intelligent Kaicheng Special Robot Technology Co., Lid., Beijing 100176, China)

Abstract : To avoid the increased joint position control deviation of collaborative robots caused by control speed fluctuations due to
the flexible dynamic characteristics of the robots, a joint fluctuation suppression method for collaborative robots under loop
velocity fluctuation compensation is proposed. The joint motion state is analyzed, a full dimensional state inner and outer loop
observer is designed, and a control speed feedback channel is established. A PI controller is introduced, a collaborative robot
joint speed control architecture is built, different force moments to the inner and outer stators are allocated for feedforward
compensation. Joint control fluctuations are reliminarily suppressed, and adaptive algorithms are introduced to accurately estimate
transmission errors. Based on specific situation, corresponding feedforward compensation values are provided and further
improvement on the effective suppression of joint fluctuations is made with the assistance of internal and external stator torque
distributors. The experimental results show that the maximum fluctuation amplitudes of robot joints using the proposed method
under low—speed and high—speed motion conditions are 0.05 rad/s and 0.07 rad/s respectively, with RMS values below 0.5,
which effectively solves the problem of joint fluctuation.
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