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Vertex Normal Computation using Conformal Mapping and Mean Value Coordinates

Hyoungseok B. Kim* - Hosook Kim**
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ABSTRACT

Most of objects in computer graphics may be represented by a form of mesh. The exact computation of vertex normal vectors is essential
for user to apply a variety of geometric operations to the mesh and get more realistic rendering results. Most of the previous algorithms used a
weight which resembles a local geometric property of a vertex of a mesh such as the interior angle, the area, and so on. In this paper, we
propose an efficient algorithm for computing the normal vector of a vertex in meshes. Our method uses the conformal mapping which
resembles synthetically the local geometric properties, and the mean value coordinates which may smoothly represent a relationship with the
adjacent vertices. It may be confirmed by experiment that the normal vector of our algorithm is more exact than that of the previous methods.
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Fig. 1 The change of a normal vector according to
the topology
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Table 1. Mean error of normal vector generated by
recursive method

FFaR

No. of
vel(‘)tié)es Nel2] Nyl4] 73] Nelel New

10 | 0.00E-08 | 0.00E-08 | 0.00E-08 | 0.00E-08 | 0.00E-08

34 | 7.25E-03 | 1.42E-02 | 3.57E-03 | 7.42E-04 | 5.22E-04

130 | 1.48E-03 | 2.89E-03 | 6.98E-04 | 3.57E-04 | 1.41E-04

514 | 3.41E-04 | 6.47E-04 | 1.35E-04 | 9.30E-05 | 3.10E-05

2050 | 7.00E-05 | 1.31E-04 | 2.50E-05 | 2.00E-05 | 6.00E-06
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Table 2. Mean error of normal vector generated by
parametric method

BA A
Noof | N2l | Nyl | N3l | N6l | Ny,
18 8.15E-03 | 1.67E-02 | 1.24E-03 | 8.06E-04 | 3.47E-04
23 4.03E-03 | 8.87E-03 | 1.41E-03 | 1.77E-03 | 7.89E-04
50 | 7.86E-04 | 1.96E-03 | 5.54E-04 | 1.11E-03 | 4.63E-04
82 3.10E-04 | 8.17E-04 | 2.41E-04 | 4.39E-04 | 1.95E-04
122 | 2.22E-04 | 5.88E-04 | 1.11E-04 | 1.11E-04 | 5.70E-05
262 | 5.20E-05 | 1.42E-04 | 2.80E-05 | 3.30E-05 | 1.60E-05
578 | 2.40E-05 | 6.30E-05 | 6.00E-06 | 5.00E-06 | 2.00E-06
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