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A Generation Method of Free-viewpoint Video from Multiple Curved Mirror Images

Yuya Hiruta™', Hidehiko Shishido*? and Itaru Kitahara

Abstract --- This paper proposes a method for generating free-viewpoint video using multiple
curved mirror images. The curved mirror is captured by a camera installed in the scene. The 3D
information of a target scene is reconstructed from a single image shooting multiple curved
mirrors at the same time, and the appearance from an arbitrary viewpoint is reproduced by using
the 3D information. By forming a catadioptric system with the camera and curved mirror, it is
possible to estimate the direction of the light ray from the object. Also, by using multiple curved
mirrors, depth information of the object can be estimated. Finally, it is possible to synthesis free-
viewpoint video, and the image is transformed so as to obtain a realistic perspective projection

image.
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Fig.1 Generation of Free-viewpoint Video from Multiple
Curved Mirror Images: Shooting multiple mirrors set in a target
scene. Estimating 3D information from the multiple mirror
images and generating appearance from an arbitrary

viewpoint.
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K2 Backward Projection: 2 RITTMBHIRTADIXF
Fig.2 Backward Projection: Projection from 2D to 3D.

K3 Forward Projection: 3RITTMH2RITT~D K E
Fig.3 Forward Projection: Projection from 3D to 2D.
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Fig.4 Projection Model of Catadioptric Imaging System:
“Fixed” and “Movable”.
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Fig.5 Processes to Generate Free-viewpoint Video from Multiple Curved Mirror Images
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Fig.7 Mirror-Resolution on Image Plane
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Fig.8 An Example of Shooting Image
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Fig.9 Image from an Arbitrary Viewpoint
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Fig.10 Layout Image for Shooting Experiment : Place each
images on red line at left-under, on blue line at right-under, on

green square at center.
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