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Ego-motion estimation and obstacle detection
by 1-D Optical Flow

— Visual processing for an autonomous bicycle —

Masakatsu Kourogi Yoichi Muraoka

School of Science and Engineering, Waseda University
3-4-1 Ohkubo Shinjuku-ku, Tokyo 169, JAPAN.

Abstract This paper aims at building an autonomous bicycle guided by visual information. In order to implement
antonomous vehicle, it is necessary to achieve ego-motion estimation and obstacle detection in real time. Optical flow
is promising solution for these purposes. This paper presents a method of ego-motion and obstacle detection, which
utilizes oniy 1-D flow on the assumption that a rough estimation of rotational component of ego-motion is given. The
method extracts the regions on which the direction of flow can be determined and thus its 2-D optical flow field can
be obtained by 1-D flow computation which is well-posed and easy to solve. Experiments on both synthetic image
and real image show validity of the method.
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