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A Generative Learning Method for the Recognition of Blurred Characters

Taken by Portable Cameras
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Fig.1 Degradation of a character: (a) original im-
age, (b) optically blurred image, (c) motion
blurred image, (d) low-resolution image.
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Fig.2 Flow of the generative learning method.
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Fig.3 Optical PSF. The z-axis indicates the dis-

tance from center of PSF filter. (a) Digital

video camera, (b) Digital camera, (c) Camera
equipped in cellular phone.
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Fig.4 Motion blur PSF (b =5, 6 = 0.257).
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Fig.5 Three eigenvectors corresponding to the top
three eigenvalues.
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Table 1 Camera distance for PSF estimation.

Camera Distance

DV camera 70 cm
Digital camera 70 cm
Phone camera 32cm

A

Method A

AlAAAA

A'A

AAAAA
A

Method D (Digital camera)

06 ODOOOOOOO
Fig.6 Training data for each learning method.
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Table 2 Specification of the cameras.

Resolution Frame rate
DV camera 720 x 480 30 fps
Digital camera 640 x 480 30 fps
162 x 220 7.5 fps

Camera

Phone camera
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Table 3 Size of characters (DV camera, digital camera).

Distance 22 cm 35cm 50cm  60cm 70cm
DV camera 16 x 16 10x10 7Xx7 6xXx6 5x5
Digital camera 17 x 17 13 x 13 10x 10 9x9 8x38

04 OOO0O0O0DDODOOOOOO
Table 4 Size of characters (Phone camera).

Distance 20cm 32cm
Phone camera 7 X7 5X5
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Fig.7 Test data according to the distance. (a) Digi-
tal video camera, (b) Digital camera, (c¢) Cam-

era equipped in cellular phone.
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Fig.8 Recognition results. (a) Digital video camera,
(b) Digital camera, (c) Camera equipped in
cellular phone.
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Fig.9 Training data of method B.
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Fig.10 Test data by camera speed.
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Fig.11 Distribution of the camera speed.
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