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Artifact Calibration of Coordinate Measuring Machine (2nd Report)
— Self Calibration of Redundant Coordinate Measuring Machine —

Kiyoshi TAKAMASU, Osamu SATO, Chanin SINLAPEECHEEWA, Ken SHIMOJIMA and Ryoshu FURUTANI

Traceable calibration methods for 3D mechanisms are necessary to use the mechanisms as coordinate measuring

machines. The calibration method of coordinate measuring machine using artifacts, artifact calibration method, is proposed

in taking account of traceability of the mechanism. Coordinate measuring machine which has multiple forward kinematics

for one measuring point call as “redundant coordinate measuring machine”. In this article, the self calibration method for

the two dimensional laser tracker system as the example of the redundant coordinate measuring machine is formulated

base on least squares method. Firstly, the calculation system which takes out the values of kinematic parameters using least

squares method is formulated. Secondly, the estimation value of uncertainty of measuring machine is calculated using

error propagation method. The self calibration method for the redundant coordinate measuring machine is applicable to

various types of 3D redundant mechanisms.

Key words: geometric calibration, kinematic calibration, coordinate measuring machine, laser tracker, redandunt
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Fig.1  Examples of coordinate measuring with redundancy in two
dimensional space
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Fig.2  Error ellipse (size multiplied 2000) of position errors by total errors, from parameters and from laser trackers: no. of calibration points = 722
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