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Packaging Manipulator Trajectory Planning and Control System Design

CHEN Yan-fang

(Heyuan Polytechnic, Heyuan 517000, China)

ABSTRACT: The work aims to design an optimal trajectory planning method for time and impact of flower packaging
manipulator with the packaging manipulator as the research object to improve the degree of automation of flower pack-
aging and solve the problems of moving impact and low execution rate. The joint curve was constructed by using the
quintic b-spline interpolation function. The improved genetic algorithm was used to optimize the manipulator's motion
process, which could not only improve the efficiency of the manipulator but also ensure that there would be no impact
during the operation. By improving penalty function and adaptive crossover and mutation probability, inequality con-
straints and local optimal problems were solved. In addition, the motion control system of the flower packaging manipu-
lator was designed, including the controller based on STM32 chip and the touch screen control interface. Through simula-
tion and experiment to verify the effectiveness of the method, the results showed that: the execution efficiency of the
packaging manipulator was increased by about 10%. The grasping speed could reach 60 times/min. The manipulator
grasped fast, worked smoothly without obvious impact problem. The trajectory planning method and control system can
improve the control performance of the packaging manipulator and meet the requirements of flower packaging and sort-
ing.
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Fig.1 Structure of flower packaging robot
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Fig.2 Manipulator control system
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Tab.1 Constraint condition

ES1] £ 8 /(rad-s ) £ 103 B /(rad s %) FA 0 3% B/ (rad s )
1 100 1500 20 000
2 100 1500 20 000
3 100 1500 20 000
x2 MHEZR
Tab.2 Simulation results
FEM/s
K
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1 0.172 0.139 0.281 0.141 0.197 0.213 0.130 0.201 0.193 0.156
2 0.174 0.168 0.102 0.256 0.172 0.139 0.143 0.166 0.144 0.235
3 0.163 0.213 0.159 0.152 0.173 0.145 0.142 0.171 0.295 0.146
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