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Trajectory Planning of Capacitor Loading Robot Based on Genetic Algorithm

ZHONG Fei, HUANG Zhen

(Hubei University of Technology, Wuhan 430068, China)

ABSTRACT: The paper aims to change the mode of manual capacitor loading and improve the automation degree and
efficiency of capacitor loading. SCARA robot was selected to replace the manual mode and carry out trajectory planning
to avoid motion impact affecting the stability and accuracy of capacitor loading. The structure of SCARA robot and the
process of capacitor loading were introduced, and then the trajectory curve was constructed with five
non-uniform b-spline curves. Finally, a genetic algorithm with penalty function was proposed to realize the trajectory
planning process of robots with optimal time. The simulation results showed that the robot loading was shorter and the
motion was smooth without impact, which verified the effectiveness of the algorithm. The trajectory planning method can
meet the actual production requirements and improve the quality and efficiency of capacitor handing and loading.
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Fig.1 Diagram for capacitor handing and loading
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Fig.2 Robot model of capacitor loading
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Tab.1 Position sequence of each joint

W R C) R 2/(°) KA 3/mm KT 4/(°)

Po 76.44 67.87 —40 64.32
P 66.31 56.37 =52 43.73
P> 35.88 -2.70 -60 16.57
Ps 15.60 -36.82 -78 2.69
Ps 5.48 —52.84 -84 0

Ps 25.74 -19.84 =70 32.86
Ps 46.02 14.60 -62 48.77
Py 72.85 75.07 -34 52.86

Tab.2 Kinejlatic constraints for each joint
2R KAr 1 X2 Ky 3 Ky 4
TR AR 120 (°)/s 160 (°)/s 650 mm/s 300 (°)/s
Jin s 2y BR 600 (°)/s? 800 (°)/s? 3250 mm/s? 1500 (°)/s2
Jonim A 2 4800 (°)/s° 6400 (°)/s? 26 000 mm/s> 12 000 (°)/s?
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Tab.3 Locus value points
T KT 1/(°) T 2/(%) A 3/mm ST 4/(°)
Qo 76.44 67.87 -40.00 64.32
O1 76.44 67.87 -40.00 64.32
O 76.44 67.87 -40.00 64.32
03 62.59 64.65 -71.20 18.95
(on 13.51 -57.87 —-49.93 10.78
Os 37.34 5.16 -70.97 15.77
Os -15.74 -91.41 -99.96 -21.97
07 30.86 -5.58 -59.97 41.07
Os 40.30 -6.67 -79.76 53.61
(X 72.85 75.07 -34.00 52.86
O1o 72.85 75.07 -34.00 52.86
On 72.85 75.07 -34.00 52.86
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Fig.4 Joint locations
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Fig.5 Velocity diagram of each joint
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Fig.6 Acceleration diagram of each joint
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