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Development of Collision Check Method with Lower Calculation Cost for Tool Path Generation
-Application of Cutting Point Dependent Refinement of Progressive Mesh -

Ryota KITO, Keigo TAKASUGI, Naoki ASAKAWA and Masato OKADA

Reduction of calculation time of tool path generation for complex 3D models is an important issue in development of CAM
applications.In this study, cutting point dependent progressive mesh is applied for the models which are represented by meshes.
This method maintaines history of simplification of the 3D model with hierarchical structure.3D model can be refined and
simplified by using the cutting point dependent progressive mesh. Therefore, the tool path is safely generated by reducing the
number of meshes appropriately. Moreover, calculation time can be reduced. In this paper, a tool path is generated by using
cutting point dependent progressive mesh, and the calculation time and the result of tool path generation are evaluated.As a
result, calculation time of tool path generation was reduced by use of cutting point dependent progressive mesh. And, it is
confirmed that the while result of collision check is same before simplification by upping level of detail.
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Fig.1 Relation of calculation time and the order of model
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Fig.4 Difference between random and QEM method
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Fig.5 Relation of calculation time and the number of mesh
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(a) End mill

(b) Impeller
Fig.11 Defined tool and workpiece

Table 1 Number of meshes and NURBS surfaces of 3D models

End mill Impeller
Mesh 590 17078
NURBS 5 65

/ Normal vector

Tangent vector

Fig.12 Generation of cutting points, normal vectors, and tangent vectors

Normal vector

Cross product of tangent vector
and normal vector

Tangent vector

Fig.13 Determination of tool posture
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Fig.16 After applying 3D models by C-PM

Table 2 Calculation time of tool path generation
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Fig.18 Distribution of collision area at C-Space
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Fig.19 After applying 3D models by C-PM with three roots refinement
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Fig.20 Distribution of collision area at C-Space with three roots refinement
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