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View Interpolation of Multiple Cameras Based on Projective Geometry
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HipEO SArTO,Htt MAKOTO KIMURA,"® SATOSHI YAGUCHIt0®
and NAHO INAMOTO?

In this paper, we will show methods for interpolation of viewpoint from multiple cameras
based on projective geometry. Projective relationship of multiple cameras can be obtained
from weak calibration information, which can easily be collected from the multiple view im-
ages. Such projective geometry provides sufficient information to reconstruct the 3D shape of
the object with scale and projective transformation ambiguity. Since such ambiguity does not
affect to 2D correspondence relationship between the multiple images, we can generate new
view point images from multiple cameras by the projective geometry. We will show following
approach for interpolating the view point of multiple cameras : 1) View interpolation from 3D
shape reconstruction with projective ambiguity in Projective Grid Space (PGS), geometry,
2) View interpolation of actual soccer scene taken with multiple cameras based on projective
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geometry in soccer scene.
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Fig.1 Definition of Projective Grid Space.
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(A) Euclidian Grid Space

(B) Projective Grid Space
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Fig.2 Euclid Grid Space and Projective Grid Space.
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Fig.3 Projection of a point in Projective Grid Space onto

images of base cameras.
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Fig.4 Projection of a point in Projective Grid Space onto

images of non-base cameras.
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Fig.5 Position of a virtual viewpoint, where an image is
synthesized.
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Fig.6 Example of free viewpoint images which are synthesized from uncalibrated camera images.
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Fig.8 Integration of 3D shape models in two different
cells.
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Fig.9 The multiple object spaces and groups of cameras.
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Fig. 10 Virtual viewpoint images synthesized by integrating 3D models in two different cells.
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Fig.11 Flow diagram for intermediate view synthesis of soccer scene.
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Fig. 13 Panoramic view image for the distant view.
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Fig. 14 Silhouettes of the detected players and ball. The
silhouettes of the players are corresponded with

those in the different camera images using the ho-
mography between the cameras by assuming that
the players stand on the ground.
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intermediate view image.
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Fig.16 Arrangement of the multiple cameras for

capturing the soccer scene.

000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
00000000000000000000000
0000000000000000 (500 (6)0
000D00000000000000

3.2 00000000

2000000 00000000000000000
000000000000000000000000
000000000000000000000000
000000000000 160000000000
000000000000000000000 40
00000000000 000000000000
000000000000000000000000



30 goooooooOooooooooboooboobooOoboOobooooo

Dec. 2002

Closed up View of (c)

Closed up View of (e)

Closed up View of (g)

017 00D0O0OO0OOOOOOOODOO
Fig. 17 Example of the synthesized intermediate viewpoint images for the soccer scene.
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