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The establishment and testing of a model called virtual articulated
arm coordinate measuring machine

FENG Xugang . XU Chi, ZHANG Jiayan., XU Qiang. FEI Yetai
(School of Electrical and Information Engineering, Anhui University of Technology , Maanshan 243032, Anhui, P.R.China)

Abstract: The measurement error of articulated arm coordinate measuring machine is affected by various
factors, and the error caused by the physical component cannot be eliminated. This paper aims to construct
a virtual articulated arm coordinate measuring machine. First, the measuring machine’s kinematics model
was built by using D-H (Denavit-Hartenberg) matrix. Then the measuring machine’s data was analyzed by
utilizing PC-DMIS measurement software and the accuracy of the model was tested. Finally, the simulation
was carried out with Monte Carlo method. By comparing the models constructed with the actual parameters
and the manufacturer parameters, it is showed that the measuring accuracy of the established measuring
machine’s model can satisfy requirements. The result of simulation indicates that the virtual model and the testing
method we proposed are of great engineering value to the application of the coordinate measurement.
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Fig.1 Coordinate transformation of D-H method
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Fig.2 Measurement process of geometric parameters
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Table 1 Comparison of the measured parameters and parameters given by manufacturter
24 1l 38 B ah ShREUE | B8 il 36 A aE SR E A
a; 0 0.187 ds 0 0.163
a 68 68.269 B 270 270.104
as 68 68.102 B2 270 270.075
a, 0 0.182 Bs 270 269.986
as 0 0.057 B 270 269.957
as 111 111.032 Bs 90 89.969
d, 208 207.175 & 0 0.547
d, 0 —0.443 & 0 —0.981
d 675 674.963 & 0 0.122
d, 0 —0.041 & 0 0.538
d 495 494.885 &s 0 —0.242
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Fig.4 Comparison line chart of Z axis coordinate value
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