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Normal Mesh Generation Based on Laplacian Operator
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Abstract A normal mesh is a multiresolution mesh where each level can be written as a normal off-
set from a coarser version. Hence each vertex of the mesh can be stored as a scalar value except for
the vertices of a base mesh. An algorithm for generating the normal mesh is presented by improving
the method of Guskov et al- An associated triangle set for each triangle of the base mesh in the pro—
cess of mesh simplification is recorded firstly for enhancing efficiency and sustaining exactness, then
the models with boundaries is treated in similar way Moreover, the Laplacian operator is employed
to optimize the distribution and the shape of triangles of the normal mesh. Through the ex periment,

it is found that the present method is feasible and the error betw een the original mesh and the ap-
proximate mesh is very small

Key words normal mesh, mesh simplification, subdivision, multiresolution, Laplacian operator
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Fig. 2 Boundary edge collapse
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Fg.5 (a) The non-uniform trangle distribution of the
normal mesh obviously preserves the features of th e base mesh-
(b) The final results obtained by reparameterizing the mesh of
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Table 1 Comparison of experimental resul ts for a few models

Triangle Triangle Triangle Vertex Met
etro
M odel number of number of number o number of
. errors
initial Iase mesh-  normal non-normal
mesh es es meshes v ertices
5804 426 6 816 43 1. 09E-5
Cow
396 68 1088 6 Q Og-10
Square
10 377 779 12 464 1091 1 9p-6
Face
(@) (b) (c)
6

Fg. 6 The initial mesh, base mesh and normal mesh of the

cow model

(a) ; (b) 3 (e
(b) Basemesh, (¢) Normal mesh.

(a) Initial mesh,

(a) (b} (c}

Fig- 7 The initial mesh, base mesh and normal mesh of
the square model
(a) i (b) i (o)
(b) Basemesh, (¢) Normal mesh.
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(a) Initial mesh,
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Fig. 8 The initial mesh, base mesh and normal mesh of

the face model

(a)

; (b) ; (c) (a) Initial mesh,

(b) Base mesh, (c¢) Normal mesh.
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