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Motion Trajectory Control Method of Multi—degree Freedom Manipulator for

Sports Equipments
ZHANG Xiaoguang
(Xi'an Fanyi University, Xi’an 710105, China)

Abstract : In order to increase the practicability of sports training and the durability of equipment, reduce the human and material
resource consumption and the impact caused by mechanical strike, a motion trajectory control method of multi-degree of freedom
manipulator applied to sports equipment is proposed. By analysis of radian of joint rotation, the motion trajectory model of the
manipulator is built. The homogeneous transformation matrix of each joint is solved according to the internal parameters of the model.
And from the perspective of forward solution and inverse solution, the position and attitude of the end effector and the fixed joint
coordinate points are analyzed, between which the mapping relationship is established. With " 353" polynomial interpolation
algorithm , the joint velocity, acceleration and position are determined to realize the optimal trajectory control. Simulation results show
that the running track of the multi-degree of freedom manipulator for sports equipment by the proposed method tends to be smoother
and more stable.

Keywords: multi - degree of freedom manipulator; forward and inverse kinematics solutions; polynomial interpolation; sports
equipment; homogeneous transformation matrix
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