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Finding the 3-D Relation between Plane Surfaces

from Isolux Curves

Toshifumi Tsukiyama

Electrotechnical Laboratory
1-1-4 Umezono, Tsukuba, Ibaraki, 305 Japan

A skeleton structure of a scene, three dimensional (3-d) configuration of primary objects
and surfaces, can be used as a 3-d world model for an autonomous mobile robot. We
describe a method for finding the 3-d relation between primary plane surfaces to describe
such a 3-d model of a scene using TVimages. Relatively large plane surfaces under ordinary
lighting have the distribution of illumination. This distribution of illumination on each
plane surface contains information on its surface normal. In our approach, the 3-d relation
between two surfaces is identified by using the center position of the apparent isolux
curves which are constructed from the distribution of illumination on each surface. Several
experimental results are shown.
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