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Mesh Simplification for Preservation of Characteristic
Features using Surface Orientation

Myeong Cheol Ko™ and Yoon Chul Choy"”

ABSTRACT

There has been proposed many simplification algorithms for effectively decreasing large-volumed
polygonal surface data. These algorithms apply their own cost function for collapse to one of fundamental
simplification unit, such as vertex, edge and triangle, and minimize the simplification error occurred in
each simplification steps. Most of cost functions adopted in existing works use the error estimation method
based on distance optimization. Unfortunately, it is hard to define the local characteristics of surface data
using distance factor alone, which is basically scalar component. Therefore, the algorithms cannot preserve
the characteristic features in surface areas with high curvature and, consequently, loss the detailed shape
of original mesh in high simplification ratio. In this paper, we consider the vector component, such as
surface orientation, as one of factors for cost function. The surface orientation is independent upon scalar
component, distance value. This means that we can reconsider whether or not to preserve them as the
amount of vector component, although they are elements with low scalar values. In addition, we develop
a simplification algorithm based on half-edge collapse manner, which use the proposed cost function as
the criterion for removing elements. In half-edge collapse, using one of endpoints in the edge represents
a new vertex after collapse operation. The approach is memory efficient and effectively applicable to the
rendering systermn requiring real-time transmission of large-volumed surface data.
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