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Video Mosaicing for Curved Documents Based on Structure from Motion
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(a) By falt-bed scanner

(b) By still camera

(c) By planar video mosaicing
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Fig.1 Examples of image distortion for curved document.
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| (b) Global optimization |
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’ (C) Mosaic image generation ‘
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Fig.2 Flow diagram of the proposed method.
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Fig.3 Detection of re-appearing features; (i) camera
path, posture and feature position on mosaic

image plane, (ii) sampled frames of an input
image sequence, (iii) templates of a feature in
different images, (iv) templates after remov-
ing distortion.
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Fig.4 Target shape estimation by polynomial sur-
face fitting.
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Fig.5 Curved document as a target of the experi-
ment.

1st frame 100th frame 200th frame
06 ODOOOOODO (OO)

Fig.6 Sampled frames of input images and tracked

features (curved document).
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(b) after shading removal
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/\ T — B Fig.9 Generated un-wrapped mosaic image (curved
(a) top view (b) side view document).
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Fig.7 Estimated camera parameters and 3-D posi- w N m‘

tions of features (curved document).
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Fig.8 Fitted surface for 3-D point cloud (curved
document). To show the w of the
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gooboooboobo wobooobooooboo Fig.10 Comparison between input image and un-
ooooooo (a)DDDDDDDDDDDDDDD wrapped mosaic image (curved document).
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Table 1 Distance between adjacent grid points in the
mosaic image.

target average | maximum | minimum | std.dev.
left side 356.4 363.0 350.0 2.94
(100.0) (101.8) (98.2) (0.82)
right side | 355.1 361.0 348.0 2.86
(100.0) (101.6) (98.0) (0.81)
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Table 2 Angles formed by adjacent grid lines in the
mosaic image.

target average | maximum | minimum | std.dev.
left side 89.8 90.8 89.0 0.60
right side 89.6 90.5 88.9 0.67
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01 0000000000000
Fig.11 Wine label as a target of the experiment.
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Fig.12 Sampled frames of input image sequence

(wine label).

1st frame

013 0000000000000000000000
000 (MDO0000)

Fig.13 Estimated camera parameters and fitted sur-
face (wine label).
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Fig.14 Generated un-wrapped mosaic image (wine

label).
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Abstract A number of methods for video mosaicing have already been investigated. However, most of
these methods often assume that the target object is flat or very far from the camera to avoid the disparity
problem. This paper proposes a novel video mosaicing method for curved documents based on 3-D recon-
struction by structure-from-motion. The proposed method can generate the mosaic image of geometrically
restored target document, even if the document has a curved surface. Experiments on curved documents

have shown the feasibility of the proposed method.

Key words video mosaicing, structure from motion, shape estimation, feature tracking, extrinsic cam-

era parameter estimation
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