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Mixed Multiple View Geometry for Lights and

Cameras from Photometric and Geometric Constraints

Kazukl Kato," FuMiniko SAKAUE!! and Jun Satof!

We propose a new multilinear relationship for cameras and close light sources.
In this multilinear relationship, image point coordinates and image intensities
can be handled in a single framework. Firstly, We derive a linear representa-
tion of image intensity taken under a general close light source. Secondly, We
analyze multiple view geometry between cameras and close light sources, and
derive new multilinear constraints among image point coordinates and image
intensity. In particular, we study the detail of the multilinear relationship be-
tween a camera and 7 lights. Finally, we show some experimental results, and
show that the new multilinear relationship can be used for linearly generating
images illuminated by arbitrary close light sources.
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Fig.1 Geometric properties of close light sources.
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Fig.2 Positional relationship between

Fig.3 Systematic error of image intensity in the pro-

object and light source. el
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Fig.4 Mixed multiple view geometry for lights and cameras.
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Table 1 Properties of mixed multiple view geometry.
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Fig.6 3D Object.
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Fig.5 Experimental environment estimated
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Fig.7 Seven images taken under a close light source.

to image intensity.
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Fig.8 Estimated image intensity and error distribution.
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Fig.9 Estimated image intensity by the proposed method.
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Fig.10 Relationship between accuracy of image intensity and number of iteration .
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Fig.11 Estimated image intensity by the existing method.
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Fig. 12 Experimental environment.
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Fig.14 Relationship between accuracy of image intensity and number of corresponding point M.
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Fig. 15 Relationship between accuracy of image intensity and postion of a close light source D.
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