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GPU Based Algorithm for Estimating Curvatures
Sun-Jeong Kim*
ABSTRACT

This paper proposes the GPU (Graphics Processing Unit) based algorithm for estimating curvatures which is one of
properties of the shape of 3D objects. In geometric modeling, curvatures are very useful metrics for mesh simplification, mesh
segmentation, and so on. Nowadays the advanced techniques for computer graphics let many applications use huge amounts of
graphic data, so that the computing time for estimating curvatures of such a huge graphic object becomes to increase. If an
application which requires real-time estimation of curvatures will perform the computation in the CPU with the main memory
where are all geometry information of a 3D object, it must make the system to slow down. In this paper, to decrease the
computing time for estimating curvatures, some crucial computing parts for each vertex are implemented in the GPU using
CUDA (Compute Unified Device Architecture). The results show that the proposed algorithm is definitely faster than previous
methods.

Key Words : Curvatures, Differential Geometry, MLS(Moving Least Squares), GPU(Graphics Processing Unit)
Programming, CUDA(Compute Unified Device Architecture)
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Fig. 3. Results of estimating discrete curvatures
(left: original model, middle: Gaussian curvature,
right: mean curvature) (blue: positive curvatures, red:
negative curvatures)
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Fig. 5. Results of estimating MLS differential
curvatures (left: maximum curvature, middle:
minimum curvature, right: directions of principal
curvatures) (blue: positive curvatures, red: negative
curvatures, blue/green arrows: directions of
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