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Abstract: A double parabolic fitting method is proposed to address the high-precision fitting problem of
standard involute measurement curves for the parametric characterization of involute measurement
sequences. First, the involute measurement curve segment is divided into two segments; then, the opti-
mal segmentation point is found by using the criterion of fitting residual balance to find the best segmenta-
tion point, so that the involute segments on both sides of the segmentation point have the closest fitting
residual error in their respective parabolic fitting. Then, by using the parabolic fitting method to fit the
waveform of the involute on both sides of the optimal segmentation point, the fitting parameters are

obtained as the characteristic parameters of this curve segment. On a set of simulation experiment data,
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the effectiveness and feasibility of the double parabolic fitting method were verified, and its fitting accuracy

can be improved by more than 6 times compared to the single parabolic method. It can be used for metro-

logical calibration of involute gear tooth profiles, etc.

Key words: involute; parabolic; curve-fitting; least square
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