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Collision detection for multi-axis control machining using machined surface simplification

Kanazawa University Takumi Shimizu,

Keigo Takasugi, Naoki Asakawa

This study deals with a method to reduce the calculation costs of a tool path. The reduction of calculation time of tool path
generation is an important problem in a development of CAM applications. Therefore, we proposed simplification method of a
3D model called "Projection method", which manipulates the control points and the order while keeping the characteristics of
the model by multhi-axis control machining. By using this method, calculation time of collision detection was able to be reduced
about 50%. However, the error caused by simplification haven't be evaluated enough. In this paper, we report variation of the

error in number of control points.
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Fig.1 Relationship among calculation time, order and number of control
points

(d) Order 5 (e) Order 6

Fig.2 NURBS surface shape with the order change
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/w (a) Overview (b) View from the z-axis direction
@ Ongmal'&dﬂ 4 (b) Original Order 2 Fig.4 Error distribution in original model
Tablel Experimental results in number of control points
® ® andl @ Number of control points 9x8 9%9 10x9 10x10
Maximun error  [mm] 5.14 4.65 3.75 3.18
Gunaum f Simplified, Order 2
© o new @ Average error [mm)] 1.19 1.19 1.00 0.84
L (ﬂdomMRﬂpnun © New control point Calculation time  [ms] 0.087 0.14 012 0.5

Fig.3 The principle of projection method

(a) CP=9x9

(b) CP=10x9
Fig.5 Error distribution and simplified model in number of control points

(c) CP=10x10
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