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Robot kinematic parameters compensation by measuring distance

error using laser tracker system
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Abstract: The robot position accuracy is measuring the robot pose error between the command distance
and the actual distance. To improve the robot accuracy, it needs to compensate on robot kinematic
parameters. Laser tracker was used to measure the robot distance error in this article. The mapping
between the actual kinematic parameters and the robot distance error model was obtained. Some kinematic
parameters in modified D—H kinematic model that Hayati proposed can not be identified, therefore, the
condition number was introduced to identify the distance error matrix. Through computing the condition
number, the unidentified kinematic parameters in distance error kinematic model was deleted. Ultimately,
the robot kinematic model using the identified kinematic parameters was compensated. It improves the
robot accuracy apparently.
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Fig.1 Measuring robot error by laser tracker system
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Fig.2 Error between command end distance and actual distance
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Tab.2 Nominal and actual distance of fitting points

(Unit: mm)

Points  Nominal Actual Points ~ Nominal Actual
No. distance distance No. distance distance
1 575.9543 576.623 9 13 903.9806  905.656 3
2 101.7600  101.924 1 14 887.6321 889.0279
3 696.8274  698.7190 15 1197.5994 1202.865 6
4 393.1373  394.0475 16 266.9433  270.393 6
5 359.8449  360.833 9 17 1075.5757 1077.506 0
6 863.5706  864.874 0 18 818.6252 819.574 4
7 562.5405 564.740 5 19 1119.0443 1122.5964
8 740.2019  742.424.5 20 1123.6280 1129.407 3
9 734.5707  736.7227 21 891.2147 896.547 8
10 1514.4386 1520.2152 22 497.0040 496.763 4
11 555.3317 558.763 3 23 214.5600 214.4755
12 982.706 6  985.276 0
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Tab.3 Kinematic parameters after compensation
Joint 86,/(°) &d;/mm Sa;/mm Sa;/(°) 8Bi/(°)
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A, -1.1731 — -0.6064 —0.1521  0.1999
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Tab.4 Statistics of fitting points before and after

compensation
. Max error Absolute mean Standard
Distance error/mm .
/mm /mm deviation/mm
Before compensation 5.7793 2.3473 1.8300
After compensation 0.452 8 0.1417 0.1328
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Tab.5 Statistics of testing points before and after

compensation
. Max error Absolute mean Standard
Distance error/mm ..
/mm /mm deviation/mm
Before compensation 4.960 7 2.5350 1.6519
After compensation 0.923 6 0.3375 0.377 4
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Tab.6 Statistics of testing points before and after

compensation for full parameters model

. Max error Absolute mean Standard
Distance error/mm L.
/mm /mm deviation/mm
Before compensation 4.960 7 2.5350 1.6519
After compensation 0.957 2 0.358 2 0.4138
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