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3-D CAD Model Retrieval Algorithm Based on Distance and Angle Distributions

Zhang Kaixing' Huang Rui® Liu Xianxi’
(1. College of Mechanical and Electronic Engineering, Shandong Agricultural University, Taian 271018, China
2. School of Mechanical Engineering, Northwestern Polytechnical University, Xi’ an 710072, China
3. Shandong Provincial Key Laboratory of Horticultural Machineries and Equipments, Shandong
Agricultural University, Taian 271018, China)

Abstract: To reuse 3-D CAD models more efficiently, a 3-D CAD model retrieval algorithm based on
distance and angle distributions was proposed. Firstly, a large number of random points on the model
surface were taken to calculate the length of the directed line constructed between two random points and
the angle between the normal of the point and the directed line. Then, a distance — angle planar grid was
constructed to express the distance — angle distribution by obtaining a statistic data of the sampled points.
At last, the Manhattan distance metric method was used to compute the similarity between the two
distance — angle matrices, which can give the similarity coefficient for two compared 3-D CAD models.
Experiments results show that the algorithm can effectively support 3-D CAD model retrieval, and the
efficiency meets the requirements of engineering application.

Key words: 3-D model retrieval Reusable Shape distributions Distance — angle distributions
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Analysis of Interference Area in Machining Hyperboloidal Surface

Huang Zhidong'?  Zhang Lei' Zhao Ji'
(1. College of Mechanical Science and Engineering, Jilin University, Changchun 130025, China
2. Department of Mechanical Engineering, Liaoning Institute of Science and Technology, Benxi 117004, China)

Abstract; The hyperboloidal surface was studied, which was common in complex surfaces. The
mathematical model for machining hyperboloidal surface was set up. Based on the analysis of parameter
characteristics of hyperboloidal surface, the variation law of the slope limit value of tangent at arbitrary
point on hyperboloidal surface and the slope limit value of the axis of tool was discovered. Based on the
variation law, the functional relationship between parabola parameter, tool parameter and the square of
eccentricity was obtained. The parameter criterion, by which the interference on machining hyperboloidal
surface could be avoided, was deduced. The interference areas corresponding to different functional
relationships between cutting angle and the square of eccentricity were clarified. The simulation
experiment results showed the validity of theoretical analysis, which facilitated the parameter selection for
machining hyperboloidal surface.

Key words: Hyperboloidal surface Machining Interfecrence Analysis



