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A Method for Classification and Recognition of Ukiyo-e Faces

SHOJI YAMADA't

This study focused on the numerical method for Ukiyo-e research. Using examples of facial
expression in Ukiyo-e woodblock prints, a similarity calculation and discrimination method for
a'small number of typical examples of categorical data were investigated. This study defined
a method using attribute inportance measure (AIM) as a similarity definition for categorical
data and proposed a classification and a discrimination method using AIM. Using AIM, we
were also able to obtain a spatial distribution of similarity among famous Ukiyo-e artists.
Through discrimination experiments, we can conclude that the proposed method is robust
for missing values and showed sufficient discrimination ratio. The results of our experiment
showed that this method is efficient when the teacher data is small and contains typical ex-
amples. This study indicates the potential for an information scientific approach to the study
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Fig. 1 Examples of nose classification.
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Table 1 Cross-tabulation of nose classification by artist.

#Z 11 I Il IV V
ME |2 O 0 0 0
#E |0 9 0 0 0
#E |0 0 5 2 0
HER O O 0 8 0
WE |0 O 0 7 1
w2 o 1 4 0
LR |0 O 0 0 3
&F |0 O 0 4 0
EE |0 O 0 0 3
RO O 0 0 4
E¥x |0 O 0 0 3

®2 B EBGKOMIERE
Table 2 Chi-square tests of facial parts by artist.

BEER & HAHRME HHE pfE
BRI 229.78 50 <0.01
=] 105.04 40 <0.01
B 170.67 40 <0.01
5 176.24 40 <0.01
m| 105.64 20 <0.01
H 282.82 70 <0.01
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Fig. 2 Result of Hayashi’s quantification method IV.
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Table 3 Eigen values by Hayashi’s
quantification method IV.
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Table 4 Correct discrimination ratio of artists group (%).

HAHR | BT -4  leave-one-out FFEFF—¥
C5 100.0 100.0 72.7
ACF 100.0 100.0 93.9
AIM 100.0 100.0 87.9

£5 EEOERIE (%)

Table 5 Correct discrimination ratio of artists (%).
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Table 6 Artist discrimination results by unlearned data
using AIM.
EFIERES

T® [ e &k BE EE B 1w LB BE REE  XR EF | GEE

ME 3 0 0 0 0 0 0 0 0 0 0 0

Wil 0 3 0 0 0 0 0 0 0 0 0 0

#=E 1 0 2 0 0 0 0 0 0 0 0 0

R 0 0 0 3 0 0 0 0 0 0 0 0

EN 0 0 0 0 3 0 0 0 0 0 0 0

41 0 0 1 0 0 2 0 0 0 0 0 0

LE 0 0 0 0 0 0 1 0 1 0 0 1

#ix 0 0 ] 0 0 0 1 2 0 0 0 0

B & 0 0 0 0 0 0 0 0 2 0 1 0

HR 0 0 0 0 0 0 0 0 1 0 2 0

5 0 0 0 0 0 0 0 0 1 0 2 0
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Table 7 List of testing databases.

T I R— A% Th-T8  EHE Rl T
Hayes-Rose 3 4 L 132
Lung Cancer 3 56 »HY 32
Soybean (small) 4 35 L 47
Zoo 7 16 L 101
BRI 11 6 »Y 58

®8 FRMNAF— ¥R~ XA TOEBIE (%)
Table 8 Correct discrimination ratio for test databases (%).

ke leave-one-out

alat Aa b ¥4 Cs5 ACF AIM C5 ACF AIM
Hayes-Rose 87.9 77.3 77.3 75.4 77.3 88.6
Lung Cancer 91.6 100.0 93.8 50.0 87.5 87.5
Soybean (small) 100.0 100.0 100.0 | 97.9 100.0 100.0
Zoo 99.0 100.0 86.3 93.4 100.0 86.3
TR 931 810 879 | 776 828 879
t RE (C5-AIM) |t| = 1.80, p > 0.1 |t| =1.38, p > 0.1
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Fig. 4 Missing values of unlearned data and discrimination ratio (Ukiyo-e artist discrimination).
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