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Research on Curve Fitting Based on Straight Curve Judgment
YANG Liangliang'» HU Xinjie' » WANG Xiufeng®
(1. Faculty of Mechanical Engineering & Automation, Zhejiang Sci-Tech University,
Hangzhou 310018, China;
2. Hangzhou Qixin Robot Science &. Technology Co. , Ltd, Hangzhou 310012, China)

Abstract: Aiming at the problem of slow speed and low precision of arbitrary shape in NC maching, a
non-uniform rational B-spline curve adaptive approximation method based on straight curve judgement is
proposed. The method first obtains the transition point of the straight line and the curve, and in accordance
with the order of discrete points to determine the straight line or curve. In the case of a straight line, the
straight line is fitted by the least squares method. If the curve, using the combination of curvature and
slope method to find the curvature of the maximum point, as a key point interpolation non-uniform rational
B-spline curve. Using the De Boer recursion formula to find out the control points, generating the initial
interpolation curve. And then find out error between all the original discrete points and the corresponding
points on the initial interpolation curve. If the maximum error does not meet the given requirement, then
the maximum error in the adaptive increase of a key to form a new interpolation curve. Repeatly iterate
until the maximum error satisfies the given error conditions. Compare with the traditional algorithm, the
method can meet the specified accuracy requirements faster. Experiments show that the method can not
only get the minimum number of control points, but also has the characteristics of fast speed and high
precision,

Key words: non-uniform rational B-spline; curve approximation; straight line or curve; adaptive
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