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catadioptric panorama imaging

Guo Weiqing, Tang Yiping, Xia Shaojie, Han Guodong, Hu Kegang

(Zhejiang University of Technology, Zhijiang College, Hangzhou 310024 )

(Zhejiang University of Technology, Information Engineering College, Hangzhou 310023 )
Abstract

In consideration of the problems of image-based 3D reconstruction that the imaging system-acquired dual-view

or multi-view images can not be completely modeled for one time during reconstruction, and the computational com-

plexity is high in image matching with the complicated calibration, a monocular multi-view stereo vision system and

a 3D modeling method were designed based on the catadioptric panoramic imaging technique. The method uses a

stereo visual sensor to obtain the panorama image of an object, divides the image into five basic views by threshold

segmentation, and constructs the constraints of space geometry; Then, it uses discrete voxels to express the geomet-

ric information of the object, and judges the surface points of the object according to the optical consistency princi-

ple; Lastly, it uses the traversing method based on contour voxels to get the 3D modeling of the object. This method

can get the omni-directional image data from different perspectives for one time, and uses the constraints of space

geometry, texture color and object curves to reconstruct the 3D model of the object. This method can reduce the

computational complexity and the hardware cost, and its effectiveness was verified by a practical system.

Key words: mirror imaging, panoramic vision, 3D modeling, voxel traversal, optical consisitency

— 885 —



