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Research of calibration algorithm of joint zero—position
deviations for 6 DOF flexible measuring arm
HU Peng'-?, JIN Guo-guang*?, SUI Xiu-wu*?, GUO Zhen-feng~?
(1. School of Mechanical Engineering, Tianjin Polytechnic University, Tianjin 300387, China;2. Tianjin Key Laboratory of
Advanced Mechatronics Equipment Technology, Tianjin Polytechnic University, Tianjin 300387, China)

Abstract: The joint zero—position deviations of multi-joint coordinate measuring arm resulting from assembly technology er-
rors, have an enormous influence on measuring accuracy. The actual joint zero-position deviations, which will be
used to compensate the theoretical joint angle, can be obtained by taking a high precision calibration method.
Thus, the measuring accuracy can be improved. Firstly, the measuring model of 6 DOF flexible measuring arm is
established, then on the basis of the measuring model, the error model based on the joint zero-position devia-
tions is set up by applying total differential, and then a linear calibration method is obtained by applying least
square and iterative algorithm. Finally, the correctness of the calibration method is validated by Matlab simula-
tion.
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Fig.1 Schematic diagram of flexible measuring arm
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Fig.2 Coordinate system model of measuring arm
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Tab.1 Structural parameters of flexible measuring arm

FFg' i AGiI(°) a/mm d;/mm ail(°)
1 15 50.1 140.20 -90.2
2 -1.2 50.25 0.05 -89.7
3 1.0 25.15 589.50 -90.07
4 1.2 24.90 0.02 -90.2
5 -1.1 25.05 590.06 -89.95
6 15 24.85 0.03 —-89.85
sk 0 0 225.15 0
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Tab.2 Simulation results
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1 (0,180,-180,180, (6.399,11.032,
-180,180) 1544.783) 12.755 0.188 0.5
0.027 5 -0.020 8 0.026 2 -0.020 9
(0,90,90,80,90,90) 531(7_;1352%;71’16) 36.673 0.017 8 0.0205 0.680 0.0175 0.020 9 2.48
' ’ ' -0.018 8 0.026 2 -0.0192 0.026 2
(30,50,180,90,180,60) (55.475,27.341,
T 500512) 18.472 0.251 210
2 (60,60,120,120,120,30) (-517.001, -279.668,
~386.003) 20.067 0.316 2.18
0.026 1 -0.020 9 0.026 2 -0.020 9
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_113.044,137.886) 24.407 0.791 4.75
0.027 8 -0.021 5 0.026 2 -0.020 9
(50,120, 240,30,90, 120) (7638127,5—;8;-)223’ 29.832 0.018 6 0.019 9 0.674 0017 5 0.020 9 8.29
' -0.0208 0.0250 -0.019 2 0.026 2
(180,30,180,60,180,40) (-193.076,-1.558,
_258.074) 14.936 0.310 5.67
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