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CAD-Based 3-D Object Recognition Using the Robust Stereo Vision and Hough Transform

I. H. Song(Mechanical Design Dept., HYU), S. C. Chung(Mechanical Eng. Dept., HYU)

ABSTRACT

In this paper, a method for recognizing 3-D objects using the 3-D Hough transform and the robust stereo vision is studied.

A 3-D object is recognized through two steps; modeling step and matching step. In modeling step, features of the object are

extracted by analyzing the IGES file. In matching step, the values of the sensed image are compared with those of the IGES

file which is assumed to location and orientation in the 3-D Hough transform domain. Since we use the 3-D Hough transform

domain of the input image directly, the sensitivity to the noise and the high computational complexity could be significantly

alleviated. Also, the cost efficiency is improved using the robust stereo vision for obtaining depth map image which is needed

for 3-D Hough transform. In order to verify the proposed method, real telephone model is recognized. The results of the

location and orientation of the model are presented.
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Fig. 1 Analyzed result of phone model IGES file

3. 4 AEH 2 b
3.1 stoet 23
ol 2AE& 58 F(intrinsic  parameters) 2}
9] ¥ Wl 4= (extrinsic parameters)sr 2 Q3 H Aot}
W wee seery] 238AE, FAE, 295,
A9 24 & W n, oF ¥yEsE AN HE
Aol thatel sivizl HEA A4 AME L3
b & M shderd - A5 HMTE F
7] g1 BA Ao Ajdg o] &% Tsai o
non-coplanar V& o1&t ch sHviel 1Y A7
Z Table 1 o Yrehidch

Bl ‘}‘,

- 501 -



Table 1 Results of camera calibration

Results Unit
Focal length 16.77 mm
Image origin (C,C ) 319.5,239.5 Pixel
Lens distortion 8.343e-4 1/mm*
coefficient y,
Scale factor S 1.081
Translation vector 121.6,121.8,623.8 mm
(T..7,,T)
Rotation vector 2.34,0.024,0.032 | Degree
(R,R,R)
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Fig. 2 Unit reference vector using the spherical coordinate
system
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Table 2 Result on the phone
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