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MEASUREMENT OF 3-D DIRECTION AND DISTANCE OF LINE SEGMENTS
BY SPHERICAL MAPPING

Yasushi INAMOTO, Susumu KAWAKAMI, Takashi UCHIYAMA,
Yusuke YASUKAWA, and Toshihiko MORITA

FUJITSU LIMITED
1015 Kamikodanaka, Nakahara-ku, Kawasaki, 211 Japan

A three-dimensional (3-D) measuring method of line segments using spherical map-
ping has been developed. A distinctive feature of this method is that it obtains
3-D information by the movement of a single camera. The basic process in spherical
mapping is a transformation from a point to a great circle. This process is repeat-
edly applied to detect line segments in the input image, to measure the direction of
them, and to measure the distance of them.

A camera having a special projection characteristic which projects the image onto
a sphere has been developed along with its calibration method. Simulation study us-
ing real images showed the effectiveness of this method with measuring errors of
within 3 degrees for line segment directions and within 5% for their distances. A
specially designed parallel mapping processor has also been developed. It executes
spherical mapping of an image in 840ms.
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