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In this research, a precise on-machine line-profile measuring system that compensates for the motion-error from the linear-
guide, which can influence the accuracy of the measurement of the profile was developed. For this purpose, the principle
of measuring the system model was used to analyze the compensating motion error component for line-profile and 3 types
of MPES method (Integration-Method, the Fourier-Model-Method, and the Sequential-Method). The multi-probe-error-
separation-method (MPES) was applied to calculate the motion-error, which in turn was used to compensate for the
measured linear-profile of the specimen. Lastly, the simulation conditions involving a multi-probe measurement system
consisting of a reference-artifact, capacitive-sensor, and three displacement-sensors were designed and Monte-Carlo
simulation was implemented for the evaluation of the 3 types of MPES method. Also, the simulation results obtained from
the conventional measuring system and the proposed system were compared for the verification of the performance of the
latter. Consequently, efficient compensation of the motion error appeared as possible and the applicability of the multi-probe
measurement system was confirmed.
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NOMENCLATURE Js(x;) = Line profile of specimen surface
ez(x;) = Horizontal motion error profile
i = Measurement data position in travel range (i=1, 2, ..., N) ep(x;) = Yawing motion error profile
L = Travel length Lg(x;), Ls(x;) = Linear regression line of data profiles
d = Probe interval ag, as = Gradient coefficient of linear regression line
s = Sampling rate br, bs = Intercept coefficient of linear regression line
mp, (x;) = Sensor measurement data for reference surface m , R =Length of the between center of probe unit and
(j=1,2,3) zero point of probe
mp (x;) = Sensor measurement data for specimen surface 0, 0, = Misalignment error of probel-probe 2 and probe 2-
Jfz(x;) = Form error component profile of reference surface probe 3
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Table 3 Simulation results
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