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Multiple View Geometries with
Planar Mirrors and Cameras

SHINJI Fusryama, ™ FuMiniko SAKAUE'! and JuN SaTof!

In this paper, we propose multiple view geometry for a camera and planar
mirrors. The geometry can be described as multiple view geometry with a real
camera and virtual cameras on planar mirrors. Some additional constraints
can be used for computing the geometries in addition to general multilinear
constraints. By using the additional constraints, we can estimate multiple view
geometry from fewer points than general cases. Furthermore, the constraints
provides more accurate geometry estimation. We show some experimental re-
sults which show effectiveness of our proposed method.
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Fig.1 Camera image
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Fig.2 Experimental enviroment
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Fig.3 Two view geometry among a camera and a mirror
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Fig.4 Three view geometry among a camera and two mirrors
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Fig.5 Four view geometry among a camera and three mirrors
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Table 1 Number of corresponding points for computing multiple view geometry
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Fig.6 Three view geometry among a real camera and two virtual cameras on mirrors
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Fig.7 Three view geometry among a real camera
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Fig.8 Image of a real camera
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and two virtual cameras on mirrors
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Fig.9 Planar symmetry and epipoles
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Fig.10 Relationship among four epipoles
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Fig. 13 Result of view transfer
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Fig.11 Experimental environment Fig.12 Camera image
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Fig.15 Input image on real camera
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Fig. 14 Experimental enviroment
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Fig. 16 Relationship between accuracy of point transformation and number of points.
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Fig. 17 Experimental environment
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