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Research on trajectory planning algorithm based on collaborative robot
ZHANG Hongbin, CHANG Xu

(School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract: Based on the piecewise polynomial interpolation trajectory planning algorithm, a trajectory planning algorithm with good
stability, smooth trajectory, and low computational complexity is selected for the six —degree —of —freedom collaborative robot.
Firstly, a kinematic model is established based on the size parameters of the collaborative robot. Secondly, the key points of the
robot’s end trajectory are determined by combining the robot “s workspace, and the piecewise polynomial trajectory planning
algorithm is used to plan the trajectory of the collaborative robot to ensure that the end of the collaborative robot passes through the
corresponding key points. Finally, the above — mentioned motion trajectory is dynamically simulated and verified using the
collaborative robot model to determine the trajectory planning algorithm suitable for this collaborative robot. The motion trajectories
obtained under the 3-3 -3 piecewise polynomial trajectory planning algorithm, 3-5-3 piecewise polynomial trajectory planning
algorithm, 4-5 -4 piecewise polynomial trajectory planning algorithm, and 5-35-15 piecewise polynomial trajectory planning
algorithm are obtained on the Matlab experimental platform, and dynamic simulation verification is performed using ADAMS. The
results show that the motion trajectory under the 4—5-4 piecewise polynomial trajectory planning algorithm is smooth and stable with
low computational complexity.
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4-5-4 Dynamic energy change of each joint of collaborative robot under trajectory planning
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Fig. 18 Dynamic energy change curve of collaborative robot joints under 4—5-4th degree piecewise polynomial trajectory planning
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Fig. 20 Dynamic energy change curve of collaborative robot joints under 5—5-5th degree piecewise polynomial trajectory planning
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5-5-5 DVariation of torque of each joint of collaborative robot under trajectory planning
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Fig. 21 Joint torque curve of the collaborative robot under the 5—5-5th degree piecewise polynomial trajectory planning
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