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Determination of Sampling Points Based on Curvature distribution

Hyunpung Park®*, Seokbae Son and Kwan H. Lee(K-JIST)

ABSTRACT

In 1his rescarch, a novel sampling strategy for a CMM 1o inspect freeform surfaces js proposed. Unlike primitive surfaces,
it is not easy to deterhine the number of sampling points and their locations for inspecting freeform surfaces. Since a CMM
operates with slower spced in measurement than optical measuring devices, it is important to optimize the number and the
locations of sampling points in the inspection process. When a complets inspection of a surface is Tequired, it becomes more
critical. Among various factors to cause shape errors of a final product, curvature characteristic is essential due to its effect
such as stair-step errors in rapid prototyping and interpolation errors in NC (ool paths generation. Shape errors are defined in
terms of the average and standard deviation of differences between an original model and a produced part. Proposed
algorithms determine the Jocations of sampling points by analyzing curvature distribution of a given surface. Based on the
curvature distribution, a surface area is divided into several sub-areas, In each sub-area, sampling points are located as further
as possible. The optimal number of sub-areas is determined by estimating the average of curvatures. Finally, the proposed
method is applied to several surfaces that have shape errors for verification.
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Fig. 1 Hamniersley points (a) Rectangular plane
(b) Circular plane
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Fig. 2 Relationship between the shape error and the
curvature (a) NC machining{ 3] (b) Rapid prototyping
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2.2 Overall procedure
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Fig. 4 Curvature distribution
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Fig. 6 Sampling points determined by propased algorithms
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mean std mean Abs std min max
Nosy R . 21
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Random | 3249 | 7890 76 05 3743 | 12002 | 159.17
Uniform | 3141 | 5095 | 7033 | 5935 | -125.07 | #3137
Clrealure | 5, op l 7042 | 6194 | 3887 | -13904 | 17907
-based

Table 1. Comparison of experimental results
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