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Design of omni-directional vision sensors with full sphere view
and without dead angle

Tang Yiping, Liu Shengjun, Guo Shidong, Zhu Yihua
(College of Information Engineering, Zhejiang University of Technology, Hangzhou 310032)
Abstract

In order to obtain a panoramic image with a full sphere view, this paper presents the two-catadioptric imaging princi-
ple of omni-directional vision sensor (ODVS), by which catadioptric mirrors can be made. The reflectors curvilinear nu-
meric solutions of the catadioptric mirrors are obtained by means of the fourth order Runge-Kutta algorithm. the problem
of dead angle existing in current ODVSs is solved through designing the combination lens, in which ODVSs and wide-an-
gle lens are put together. In addition, two ODVS devices without dead angle are fixed in a back-to-back way, and then,
the captured images by the two ODVS devices are unwrapped and seamlessly composed so that an image with 360° by
360° is obtained. The experimental results show that the proposed ODVS devices are capable of capturing panoramic im-
ages with a full sphere view and can be used in intelligent video surveillance fields.

Key words: omni-directional vision sensor (ODVS), catadioptric imaging principle, Runge-Kutta arithmetic, com-
bination lens, sphere panoramic image
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