Vol. 46

No. SIG 15(CVIM 12) ooooooooooooooooooooOoboboooooooo

oboooooobooood

0o 0O Of

0000000000000000000o0o0oooooooooOoOooO0O0O0O000000b0O0O000D
go0o0o0oooooooooooooOoOoOOO0OO0OO0OCOOO0000OoOoOoOooooooooooo
go0o0o0ol1ooooooooobooOoO0oOoOoOoOoOOobOOOODOOODOOODOODODOOOO0O000
g0o0o0o0oopoooooooooooOoDOOOOOOOOOOO0O00000000000000O0
gooooooooOboOO0oO0OoooooooooOoOoObOOOO0OoOoOoOooOooooOoooooooon
goooooooooooooooooooOoOoOOCOOCOCOOOOOOODOoOoooooooooo
gooooooooooooooOOoOoOOOOOOOOOOOOOOOOO0OOOOOOODOOOOO
gooooooooOoOoooooooooboboOoooo

Generative Learning for Image Recognition

HIROSHI MURASE!

This paper describes a generative learning method for image recognition. Generally, an
input pattern is normalized in the preprocessing stage of a recognition system to cope with
the deformation of the pattern. In contrast, our generative learning method synthesizes the
learning patterns by image generation techniques such as adding noise, interpolation, gener-
ating function. This method can improve the recognition accuracy even if we have a small
number of learning samples. This paper introduces several examples that authors applied in
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their recognition systems so far.
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Fig.1 An example that is difficult to preprocess.
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Fig.2 Adding deformation to the learning patterns in the i'g‘ﬁ

subspace method.
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Fig.3 Deformation matrix.
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Fig.4 Experimental results when using a deformation

matrix.
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Fig.5 A low resolution character.
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Fig.6 A camera model.
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Fig.7 Transfer function for a DV camera (Vertical axis
shows distance from the center).
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Fig.8 An experimental results when using generative

learning.
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Fig.9 Recognition results vs. a number of frames.
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Fig.10 Appearances when changing illumination and
object pose.
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Fig.11 Eigenvectors for the object shown in Fig. 10. -
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Fig.12 Interpolation among learning patterns in the

feature space.
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Fig.13 Interpolation for both illumination and object-

pose parameters.
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Fig.14 Two observed images.
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Fig.15 Interpolation between two images.
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Fig.16 Control points for interpolation, and

triangulation.
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Fig.17 Comparison between interpolation in feature

space and interpolation in image space.
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Fig. 18 Generating learning patterns using interpolation
and affine transformation.

1001

LR (%)

3
AL A

90 1

85 T )
0 10 20

L
019 0DOO0000D0DDOO00O0DOOO0OoOooon

Fig.19 Recognition rates vs. a number of the
interpolated patterns.
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Fig.20 An example of hand-writing stroke sequence.
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Fig.21 Generating stroke sequences.
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