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The Uncertainty Valuation and Reduction in Part Curve Fitting

WEI Jinwen

(School of Mechanical Engineering, Guangxi University, Nanning 530004, China)

Abstract: The uncertainties from data noise and error, data segmentation error and wrong fitting
geometric elements, are evaluated respectively, and then a method to decrease the uncertainties is
proposed for the curve fitting of parts. Firstly, based on Monte Carlo method, the uncertainty of
fitting parameters is studied by adding noise to fitting data, using O-means Gaussian distribution
as segmentation error model, and using circular arc to fit Bezier curve. The results show that
segmentation error and misuse of geometric elements have a great influence on the uncertainty,
which is much greater than the influence of data noise. Secondly, in order to segment the data
sequence accurately, high-dimensional vector mapping is proposed to test the constancy of local
features of elements, identify the geometric elements in the data sequence, and find out the range
of the data segment. Simulation and experiment results show that the proposed method can
obtain more accurate data segmentation and fitting than traditional methods.
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Table 1 Some fitting results under various segmentation errors
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Fig. 1 The results of some MCM experiments
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Fig. 2 The results of the MCM experiments on the Bez fitted by an arc
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Fig. 3 Detailed views of testing conic and arc
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Fig. 4 A physical cam for the verification
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Fig. 5 Two Bezier fittings with traditional segmentations
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Fig. 7 The Bezier fittings after recognizing segmentation
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