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Triangular Mesh Generation using non-uniform 3D grids

E. C. Kang(Mechatronics, K-JIST), H. J. Woo(Comp. Sci., OSU) K. Lee(Mechatronics, K-JIST)

ABSTRACT

Reverse engineering technology refers to the process that creates a CAD model of an existing part using measuring
devices. Recently, non-contact scanning devices have become more accurate and the speed of data acquisition has increased

drastically. However, they generate thousands of points per second and various types of point data. Therefore, it becomes a
important to handle the huge amount and various types of point data to generate a surface model efficiently.

This paper proposes a new triangular mesh generation method using 3D grids. The geometric information of a part can be
obtained from point cloud data by estimating normal values of the points. In our research, the non-uniform 3D grids are

generated first for feature based data reduction based on the geometric information. Then, triangulation is performed with the

reduced point data. The grid structure is efficiently used not only for neighbor point search that can speed up the mesh

generation process but also for getting surface connectivity information to result in same topology surface with the point data.

Through this integrated approach, it is possible to create surface models from scanned point data efficiently.

Key Words: Reverse engineering(A4+944), 3D grid(3

Triangulation(A}2} & %)
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[ Scanned point data }
4
[ Pre-processing }

a2

Point normal estimation
1) Structured data

(ex: laser scanner, moire type, etc.)
2) Unstructured data

(ex: hand-held, potable CMM, etc.)

4

[ Initial 3D grid generation k
4
Split 3D grid based on
point normals
4
Finat 3D grid (Qctree) E
4

( Final reduced data
Fig. 1. Overall process of 3D grid reduction method
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Fig. 4 3D-grid generation by subdivisioning
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Fig. 5 Neighbor grid search using 3D grid structure
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Fig. 7 Non-manifold triangles
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Fig. 8 A resultant iriangular mesh model
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