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Research on precision measurement technology of collaborative robot
based on laser tracker
FU Min, GUO Longzhen, TANG Hengfei, CHENG Weilun, SUN Hao
('School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] The AUBO-i5 collaborative robot was selected as the experimental object, the DH parameter model was established,
and a set of measurement methods were designed. The FARO laser tracker was used to measure the performance of the AUBO-i5
robot in terms of pose, distance, trajectory, stability, etc., Got its accuracy and repeatability. The results show that the position

accuracy of the AUBO-IS robot is 1.021mm, and DH parameter calibration is required before use. The repeatability of each index is
far less than the accuracy, and the repeatability is good, indicating that the robot can pass the DH parameter calibration to improve

the accuracy.
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Fig. 1 AUBO-I5 physical map
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Fig. 2 AUBO-IS5 robot DH linkage coordinate system
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Tab. 1 AUBO-IS robot DH parameters
Sl TR f HAHRE O EMRIE WA

A o;_/rad a;_/mm d;/mm 0,/rad
1 0 0 121.5 0
2 w2 0 0 -m/2
3 0 -408 0 0
4 0 -376 102.5 -m/2
5 /2 0 102.5 0
6 —-m/2 0 94 0
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Fig. 3 The relationship between command pose and actual pose
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Fig. 4 Position accuracy and repeatability
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Fig. 6 Laser tracker test process
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Fig. 7 Laser tracker test system
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Tab. 2 Pose accuracy

0.823 8 mm, F-HLLEEE PN 0.079 8 mm, FLilk
i TVA N R U =
k4 EEABENESH

O ERiE LR B BAME

s APp (mm) AP, (°) AP, (°) AP, (°)
P5 0.721 0.935 8 -0.823 2 0.965 7
P4 0.734 -0.853 2 1.256 3 1.354 6
P3 0.209 1.142°5 0.762 3 0.968 4
P2 1.933 0.868 5 -0.985 3 0.885 4
Pl 1.507 -1.452 3 09514  -1.2346
Avg 1.021 0.128 3 0.232 3 0.587 9

Tab. 4 Distance accuracy and repeatability

) PR BRI BE AD, /mm P F A RD, /mm
P1-P2 0.087 0.043
P1-P3 0.091 0.037
P2-pP4 -0.096 0.039
P2-P5 0.073 0.044
P3-P5 -0.082 0.038

Avg 0.073 0.040 2
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Tab. 5 Trajectory accuracy and repeatability
LilRU DU AERIE AT, /mm PUBEZNE RT, /mm
P1-P2 0.935 0.083
P1-P3 0.840 0.086
P2-P4 0.756 0.076
P2-P5 0.825 0.075
P3-P5 0.763 0.079
Avg 0.823 8 0.079 8
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Tab. 3 Pose repeatability

frEEEN BERENE LETEENE BRI

firss RP; /mm RP,/(°) RP, /(°) RP,/(°)
P5 0.055 0.016 0.021 0.017
P4 0.026 0.018 0.016 0.013
P3 0.030 0.023 0.014 0.024
P2 0.048 0.016 0.025 0.016
P1 0.029 0.015 0.016 0.018
Avg 0.037 0.017 6 0.018 4 0.017 6
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Tab. 6 P1 point stability

TR/ mm RSB £ /s A OV/mm
0.1 0.052 0.124
0.5 0.000 0.000
1 0.000 0.000
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Tab. 7 P3 point stability
TR/ mm FRUERSTH] ¢/ s P OV/mm
0.1 0.058 0.135
0.5 0.000 0.000
1 0.000 0.000
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