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3D Modeling of Urban Spaces by Ego-motion Estimation
Using Horizontal Range Scanning
Shintaro Oné' Hiroshi Kawasaki? Kiyotaka Hirahara! Masataka Kagesawa Katsushi Ikeuchit

The University of Tokyé!  Saitama Universit?

Abstract: This paper proposes an efficent way to get correct 3D geometric model of urban scene through a novel notion of
Epipolar Plane Range Image (EPRI). We mount a vertical and a horizontal line-scanning laser range finders on our vehicle.
The vertical one is for acquiring the scene geometry itself, and the horizontal one is for acquiring the self-position of the
vehicle. Laminating horizontal-scanning data along time axis, we can follow temporal continuity of cross section of the
scene geometry. Analyzing this range image, EPRI, we can estimate the velocity or the self-position of the vehicle without
any external devices as GPS. With this information, we can align the position of the vertical scanning lines.

Keyword: EPI, range image, spatio-temporal image analysis, laser range scanner, urban scene modeling
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