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Flexible Polishing Industry Based on Improved Genetic
Algorithm Robot Polishing Time Optimization
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Abstract ; In this paper, the self-developed flexible polishing industrial robot was taken as the research object, and the
polishing trajectory was rationally planned to achieve the best polishing time. A series of industrial robot manipulators
were obtained from the lugs of the case, and the corresponding joint positions were obtained by solving the inverse
kinematics equation. The trajectory curves of each joint were obtained by the method of cubic B-spline curve fitting. The
control points of the B-spline curve were used instead of the kinematic constraints, and the time-optimal time nodes were
solved based on the improved genetic algorithm. On this basis, the plan obtained a nonlinear trajectory curve that
satisfied the time optimum. The research shows that based on the improved genetic algorithm, the " degeneration"
phenomenon of traditional genetic algorithm can be avoided well, and the optimal solution can be obtained faster, that
the polishing working time of the polished industrial robot is optimal.
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Figure 1

Case polishing method

B2 RHEmI3ywdE
Figure 2 Surface of lugs processing part
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Table 1 Inverse kinematic solution of each type value points
S AR (%)
75 Wo W, W, W, W, Ws Ws W; Wy Wy
1 -0.047 6 -0.047 8 -0.048 1 -0.048 2 -0.048 1 -0.048 8 -0.048 9 -0.048 8 -0.048 5 -0.048 1
2 -2.2305 -2.276 9 -2.8252 -2.8009 -2.3184 -2.4120 -2.3332 -2.7752 -2.1729 -2.1258
3 -1.496 8 -1.507 0 -1.624 1 -1.6194 -1.517 1 -1.542 6 -1.5295 -1.6250 -1.497 8 -1.486 0
4 21.991 1 0.000 0 3.141 6 -3.1416 -3.1416 0.000 0 3.141 6 -3.1416 3.141 6 0.000 0
5 0.7337 -0.769 8 1.201 1 1.1815 0.801 3 -0.869 3 0.803 7 1.150 1 0.675 1 -0.639 8
6 59.737 8 0.047 8 -3.0935 -3.093 4 -3.093 5 0.048 8 -3.092 7 -3.092 8 -3.093 1 0.048 1
A2 REEHIEHTE
Table 2 Control vertices of inversion
ESH PR/ (°)
F5 Vo Vi V Vs v, Vs Ve Vs Vs Vo Vio Vi
1 -0.0475 -0.0475 -0.0478 -0.0481 -0.0483 -0.0478 -0.0490 -0.0488 -0.0489 -0.0485 -0.0480 -0.0480
2 -2.2552 -2.2552 -2.1070 -2.9781 -2.9316 -2.1006 -2.5767 -2.0643 -3.1650 -1.9268 -2.1656 -2.1656
3 -1.5019 -1.5019 -1.4709 -1.6565 -1.6477 -1.4691 -1.5785 -1.4726 -1.7078 -1.4463 -1.4940 -1.4940
4 28.2277 28.2277 -9.1917 8.5392 -6.1155 -2.9269 -1.0264 7.0324 -8.2536 7.1324 -1.4265 -1.4265
5 1.279 4 1.2794 -1.994 7 2.080 5 0.879 4 1.4909 -2.0351 1.433 4 1.123 8 0.9723 -0.9622 -0.9622
6 75.5007 75.5007 -19.076 3 1.0915 -3.8506 -4.2493 2.286 8 -4.6052 -2.4225 -4.2616 0.910 0 0.910 0
2.5
B3 BETAREMH 20
Table 3  Each joint constraints -(-: L5
KNS R (rad - s FEEE/ (rad « s7) % B
1 180 65 g 05
£
2 180 65 0.0
3 185 80 -0.5
4 385 120 1.0
: 1 2 3 4 &1 6 7
5 400 140 A
6 460 150 B4 A =k BHFR KT 2 69 ik B
Figure 4  Angular speed curve of joint 2
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Figure 3 Angular speed curve of joint 2

planned by cubic B-spline
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Figure 5 Angular displacement curve of

joint 2 planned by cubic B-spline
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Figure 6  Angular displacement curve of joint 2

optimized by cubic B-splines
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Figure 7 Angular acceleration curve of

joint 2 planned by cubic B-spline
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Figure 8 Angular acceleration curve of

joint 2 optimized by cubic B-spline
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Table 4  Optimization results of optimal time internal

I a] (] /s 4
L b Iy ly ls lg 1, lg ly [Al/s

# R

feALRT 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 9.00
HiAk)E 0.66 0.82 0.70 0.68 0.74 0.78 0.84 0.86 0.73 6.81
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