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A Method of Improving the Accuracy
of the Three-coordinate Measuring Machine
(3rd Report, A Method of Determining the Attitude of the Measuring Probe)

Makoto OYA, Hisashi HOKARI, and Hisashi TAMURA
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To calibrate the three-coordinate measuring machine (3CMM) with several kinds of measuring
probes that differ in shape and size, it is necessary to know the attitude of the probe about the
coordinate axis as well as the error vector. This paper presents a method of determining the attitude
of the probe at several positions in the measuring range. In this method, the three-dimensional
standard gages of two types and probes of four types with different offeset are used to observe the
attitude, and the discrete distribution of the attitude vector is determined. Based on the proposed
method, the experimental measurement to determine the attitude vector was performed. The system-
atic error at any position in the 3CMM can be calculated from the distribution of the error vector and
the attitude vector. To verify the measuring accuracy corrected by the systematic error, distance
measurements were performed using the gage blocks, and the measured values were corrected. As a
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result, it was clarified that the correction improves the accuracy of the 3CMM.

Key Words: Measurement, Accuracy, Calibration, Attitude Vector, Error Vector, Three-
coordinate Measuring Machine, Three-dimensional Standard
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