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of % &, & ¥ 3

=

(Sooyeong Yi and Byungwook Choi)

Abstract

: A new method for the catadioptric omnidirectional stereo vision with single camera is presented in this paper. The

proposed method uses a concave lens with a convex mirror. Since the optical part of the proposed method is simple and
commercially available, the resultant omnidirectional stereo system becomes versatile and cost-effective. The closed-form solution
for 3D distance computation is presented based on the simple optics including the reflection and the refraction of the convex
mirror and the concave lens. The compactness of the system and the simplicity of the image processing make the
omnidirectional stereo system appropriate for real-time applications such as autonomous navigation of a mobile robot or the
object manipulation. In order to verify the feasibility of the proposed method, an experimental prototype is implemented.
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Fig. 1. The proposed single camera omnidirectional stereo

imaging system.
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Tabel 1. Specification of experimental setup.
(a) Omni-directional mirror
AR a b | AE | 0l B
Zt | 28.095 |23.4125] 30.0 20.0 | NeoVision[1]
(b) Concave lens and camera
5= s
ALk -
23748 | 95 | 2HAY | =
1/3"
1 _ >
s 50.0 25.0 6~ 12 1024768

95 A=A
Fig. 5. Experimental setup.

(b) Panorama image

a"6 AL
Fig. 6. Experimental image 1.
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Fig. 7. Experimental grid image.
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Fig. 8. Depth resolution.
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