000000000 0O0oo0OooOooO Vol.3 No.3  36-43 (Oct. 2010)

36

gooobobbobooobbboogooobon

O o o ofvt2 g g o ogft O O o oft

oo0oo0ooo0ooo0ooo0ooooooooooooooooooooogon
ooooooo0ooooO0o000 “0co00ooo0o0oo0o0” 0000000000
000 «co0o000oooOo0o0oooOo0o0oooOO0O0oooOooOOOoDoooono
oooooo0r’o00o0oboo0o000b00O00O00b0O00O00bOO0O00O000O0
00000000D000000D00 NxNOOOOODOOODOODO Alphabet Dot
Pattern0 ADPOO0O0000000O00O0O0ODOOOOOOOOOODOOOO
gooooooooooooOoobooo0o00ooooooooooooOobbooBbo
gobooooooooOoOoOoOo0oOoooboooooooooooooOOObObOOOO
gooooooooooooooooo

Classification Algorithm by the Combination
of a Simple Figure

RyoJ1 Ouira, 2 Noriko Yara'!
and TOMOHARU NAGAOT!

It is thought that human being recognizes a complicated figure by combining
simple figure. This is “figure alphabet hypothesis” and these simple figures are
called a figure alphabet. We considered “the mechanism in which a complicated
figure is recognized with the combination of the figure chosen from compara-
tively simple figure groups”, and applies it to a pattern classification. The
proposed method assumes the figure alphabet to be the dot pattern (Alphabet
Dot Patternd ADP) of an N x N pixel. Because there are many kinds of ADP,
ADP group is optimized by the genetic algorithm (GA). And, the hamming
distance of an input figure and an ADP group is calculated, and classifies a
figure. In this research, the proposed method was applied to recognition of a
multifont figure as an example of an experiment, and the validity of the pro-
posed method was verified. Consequently, the result of the proposed method
was able to obtain the correct answer rate higher than the result of a compar-
ative experiment. This paper describes the way of thinking and experiment
result of the proposed method.
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Fig.1 System configuration.
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Fig.5 Example of the mutation.
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Table 1 Setting of experiment images.

Gradation of the images | Binary images

Font Multifont

Type of characters Alphabet0d Number
Pixel of images 75 X 75

Categories of alphabet 5

Categories of number 10

AABBCCDDEE

06 U000O0ODOUOODOOUDOOOO‘AD‘BO‘C’OD'O‘E’
Fig. 6 Sample of multifont alphabet images-‘A’,‘B’,C’,‘D’ and ‘E’.
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Fig.7 Sample of multifont number images.
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02 000000000000
Table 2 The total number of learning images and unknown images.

Learning images Unknown images
Multifont alphabet 125 315
Multifont number 250 650

03 GAOOOOOO
Table 3 Parameter for GA.

Change of generation | SGA (Simple Genetic Algorithm)
Population size 100

Generation number 15000

Selection type roulette + elite preservation
Crossover rate 0.8

Mutation rate 0.03

Crossover type

Deformation one point crossover

AGEBRCCDOEE

08 DO0OODOOODODOODOODOODOOODAD‘B’D‘C’O‘D’OE’
Fig.8 Modeled dot patterns-‘A’,‘B’,*C’,D’ and ‘E’.
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Fig.9 Modeled dot patterns of number.
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Fig. 10 Standard images of the template matching.
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Fig.11 ADP group of the multifont alphabets ‘A’‘B’,*C’,‘D’ and ‘E’.
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Fig.12 ADP group of the multifont number.
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Table 4 Correct answer rate -‘A’ ‘B’ ‘C’,‘D’ and ‘E’.

Learning images Unknown images
Proposed method 97.6% 96.2%
Comparative methodl | 76.0% 84.8%
Comparative method2 | 90.4% 90.1%

05 O0O0OO0O0OO0OOOOOOOOOO

Table 5 Correct answer rate of multifont number images.

Learning images Unknown images
Proposed method 98.4% 95.9%
Comparative methodl 85.6% 84.4%
Comparative method2 | 80.8% 80.9%

06 0O0O0OO000O ADPODOOODOOOOODOOOOOODO
Table 6 Verification of the optimized ADP group (Multifont number images).

Learning images Unknown images
0 12 ADP group | 98.4% 95.9%
0 11 ADP group | 91.2% 93.7%
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Table 7 Verification of fitness function.

Learning images  Unknown images
oooooooooooooooo 71.5% 70.6%
ADPOOOOOO0O0D0OOO 78.4% 76.1%
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