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Table S Force sensor measurement data when installed correctly

x5 REEMBNIERFNEHRE

iR |
e
F./N F,/N F./N TN +m) | T,/N - m)
1 116.051 6.17439 1.63997 —0.250067 2.08609
2 —5.96189 5.43666 120.603 —0.332315 —5.8255
3 —64.3004 —56.3396 85.9138 0.6303 —5.02863
4 55.7107 —54.6537 86.3175 0.650031 —3.11703
5 53.7715 65.5401 86.1738 —1.26464 —3.11043
6 —66.4017 64.0974 85.764 —1.25457 —5.02764
7 —6.98055 125.607 1.26127 —2.18678 0.184539
8 —66.5748 64.8734 —84.1143 —1.18065 3.47686
9 54.8401 66.4051 —83.6502 —-1.17189 5.40493
10 —4.16412 5.79186 —119.455 —0.203575 6.22965
11 56.8385 —54.8047 —83.5675 0.758768 5.40288
12 -3.51224 —116.013 1.44469 1.66606 0.178795
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14 —125.946 3.26896 1.04909 —0.266179 —-1.75799
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Table 6 Comparison of results before and after optimization
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Research on Optimization Algorithm of Robot Load Gravity Compensation

Based on Genetic Algorithm

LI Gen, LI Pengcheng, WU Chao, SHEN Ye

(College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics and Astronautics,

[ABSTRACT]

Nanjing 210016, China)

In the field of aeronautical and astronautical assembly, the six-dimensional force sensors installed on the

end of robot is commonly used to derive external forces, which is one of the key technologies to realize the compliance
control of industrial robots, but the presence of loads will interfere the perception of external forces. To compensate the
gravity of end load of industrial robots, a genetic algorithm-based gravity compensation optimization algorithm is proposed.
Based on the least squared method, this method considers the influence of force sensor installation deflection angle on
compensation effect, and an optimal solution model is established with the objective of minimizing the sum of squared
error, by using genetic algorithm. As a result, the installation deflection angle of force sensor can be estimated without
use of measuring instruments, and the accuracy of gravity compensation can be improved. In the meantime, the system
errors are reduced effectively by designing specific robot measuring attitude. The experiments show that arbitrary angles
of the installation deflection angle can be compensated by optimization algorithm. Compared with before compensation,
maximum gravity compensation errors in each direction and average gravity compensation errors are both generally
reduced.

Keywords: Gravity compensation; Sensor calibration; Industrial robot; Six-dimensional force sensor; Genetic algorithm
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