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Trajectory Tracking Control Method of Flexible Joint Space
Manipulator Based on PMSM Drive

JIN Xin
(School of Information and Control , Shenyang Institute of Technology, Fushun 113122, China)

Abstract: Aiming at the problem that the current trajectory tracking control method of flexible joint space manipulator ignores the
change of manipulator driving force under the influence of different gravity, resulting in the poor trajectory tracking control effect of
the flexible joint space manipulator, a trajectory tracking control method of the flexible joint space manipulator based on permanent
magnet synchronous motor (PMSM) drive is proposed. Based on the PMSM driving mathematical model, the PMSM vector control
method is used to analyze the driving torque vector. According to the analysis results of the driving torque vector, the driving torque
with and without friction in different gravity environments is analyzed. The flexible joint model is constructed, and the gravity release
problem encountered in different gravity environments is analyzed. The control method of adaptive inverse sliding mode is used to de-
sign the control law to ensure that the manipulator can move in the given direction and make the manipulator robustness. According to
the dynamic characteristics of flexible joint space manipulator, the driving torque based on PMSM in different gravity environments is
analyzed. and the gravity term is determined to change accordingly. The controller is designed, and the dynamic model is constructed
to ensure that the motion trajectory can be tracked to the greatest extent in the space stage. The experimental results show that the
end tracking results of x-axis and y-axis are consistent with the actual motion trajectory, which is no error. The maximum joint con-
trol torque is 0. 5 N « m when the time is 3 s. which shows that the proposed method has good tracking control effect.

Keywords: PMSM drive; flexible joint space; manipulator trajectory; tracking control
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