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Tool coordinate system calibration for jet printing robot

XU Haihui, SUN Shouqun, WEI Huifang
(School of Mechanical Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract : A robot tool coordinate system calibration method based on the laser tracker is presented. The robot base coordinate
system is determined by the laser tracker, and then the coordinate systems of the robot and laser tracker measurement are uni-
fied. By using the robot kinematic equations, the transformation relationship between the robot end-effecter coordinate system
and its base coordinate system is obtained. The robot tool coordinate system is measured and fitted by the laser tracker, and
then the parameters of TCF (tool control frame) are preliminarily established using the coordinate transformation. Using the
single axis rotation of the robot, the TCP (tool centre point) is corrected with the TCF and then is ultimately determined. Fi-
nally, the errors are calculated by the robot's reorientation movement. Experiment results show that the RMS errors for z, y
and z coordinates after correction are 0. 127 1, 0. 141 3 and 0. 117 4 mm, respectively; the accuracy is 2. 5 times as much as

that before correction,
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Fig.1 Jet printing robot system model Fig. 2 Robot basic structure
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Fig.4 Robot coordinate system
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Tab.1 Robot linkage parameters
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Fig.5 Robot tool coordinate system
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3.2 RESW
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Fig.8 Error distribution after correction
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