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Trajectory Optimization Method of Valve Pocket Bagging Robot
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ABSTRACT: The work aims to propose a time-optimal trajectory planning method for the valve pocket bagging
bot based on improved particle swarm optimization algorithm, so as to improve the working efficiency of the robot. First-
ly, the joint space angle corresponding to the trajectory of the operating space was solved by the inverse kinematics equa-
tion. Then, the joint space trajectory was fitted by 4-3-4 mixed polynomial interpolation method. Finally, the improved
particle swarm optimization algorithm was used to optimize the running time of the valve pocket bagging robot under the
speed constraints. From the simulation results, the improved particle swarm optimization algorithm could reduce the total
running time by 41.66% under the condition of ensuring the smooth running of the valve pocket bagging robot, and realize
the time-optimal trajectory planning of the valve pocket bagging robot in joint space. The method can effectively improve
the working efficiency of the robot, prolong the service life of the robot, and provide a scientific basis for the stable and
reliable operation of the valve pocket bagging robot.
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Tab.1 D-H parameters of valve pocket bagging robot
X KA 6, Wi d/mm I g, /mm i o,

1 6, 435 195 /2
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3 0, 0 175 /2

4 0, 744.5 0 ~n/2

5 o 0 0 /2

6 0, 117.5 0 0
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Tab.2 Joint angle values at key nodes rad
N PATE =2
E 1 2 3 4 5 6
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- 186 - f1 %% T 72 2022 4E 7 H

®3 HHNTFHEINRULER

Tab.3 Optimization results of improved particle swarm optimization algorithm s
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Fig.6 Robot joint curves through particle swarm optimization algorithm
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