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Uncertainty evaluation of calibration model of six DOF robot arm
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Abstract: In this article, the Monte Carlo method is used to evaluate the uncertainty of the robotic arm calibration system. First, this
method formulates a model for each variable of the manipulator calibration system. Then, the actual distribution of the input is obtained
by establishing the actual data set as the input of the manipulator calibration system. To evaluate the correctness of this method, the main
sources of uncertainty in the calibration process are analyzed, and a method based on Monte Carlo uncertainty evaluation is proposed to
evaluate the calibration process of the manipulator based on regularization. By using laser tracker as the measurement tool, the method of
robot regularization parameter identification is evaluated experimentally. And the uncertainty evaluation of robot calibration is carried
out. The results show that the relative expanded uncertainty of each axis is better than 0.542 2%, 1.325 9%, and 0.015 4%,
respectively.
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The initial state of the robot and its link

coordinate system
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Table 1 Robot kinematic parameters

Linki  a,/(°) a,_,/mm d,/mm 1./(°)
1 0 0 99.927 2
2 90 0 106. 950 t)
3 0 428. 052 0 3
4 0 398. 551 0 1
5 -90 0 93. 160 5
6 -90 0 81.910 6
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Fig.2 Measurement principle of laser tracker
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Fig.3 Experimental site map
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Fig.5 Structural parameter distribution of the robot under different regularization parameters
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55 IX.A]/mm (225.541 6,231.423 1) (-102.5322,-93.876 7) (532.250 8,532.556 5)

AHXS AN 2 BE/ % 0.5422 1.3259 0.015 4
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