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Estimation of Differential Properties on Point-sampled Surfaces and

Its Applications

WANG Ren-Fang® XU Hui-Xia'

CHEN Zhong-Wei* LI Ji-Fang®

Abstract Based on the geometry-features similarity, an algorithm is presented for effectively estimating the differential

properties on point-sampled surfaces (PSS). By using mean-shift (MS) clustering, PSS is first clustered into clusters

according to the surface-features similarity. Based on radial base functions, a local implicit surface is then reconstructed

that approximates the sampled points in a cluster. By applying the theory of classical differential geometry to each implicit

surface, the differential properties of each sampled point on PSS are finally estimated and their applications are given.

Some experimental results demonstrate that the algorithm can accurately estimate the differential properties on PSS and

is effective.
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Fig.1 Clustering for face model
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(a) Original model
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Fig.2 Curvatures of Frog model
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Fig.3 Principal directions of Frog model
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Fig.4 Gauss and mean curvatures estimated by using different methods
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(a) Frog model
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Fig.5 Non-photorealistic rendering of PSS by using our method
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Fig.6 75% simplified Fish model and rendered using a point-based rendering technique
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(a) Frog model (b) Face model
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Fig.7 Valley-ridge extraction by using our method
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