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An Automatic Japanese Font Designing System Using Kansei Rule Base
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HajmMeE HoTTA,t TAKASHI NOZAWAT and MASAFUMI HAGIWARA'®

In this paper, we propose a Japanese font designing system using fuzzy-logic-based Kansei
rule base. With this system, a user can easily create favorite fonts by inputting some words.
A main idea of the proposed font design method is the addition of various effects to basic font
skeleton data. In order to determine the design effects, the proposed system employs fuzzy-
logic-based Kansei database and it derives the desired design effects from the input impression
words. The following three points is the improvement from the conventional system. First,
the number of Kanji characters is increased from 72 to 6,355. Second, a Kansei database is
prepared using the automatic rule creating method for Kansei data. Third, a user interface is
improved. According to the experimental results, we confirmed that the new system excels the
conventional one in respect of reflection of desired impression and the variety of the created
fonts.

Mar. 2007

1. 0000

00000000000000000000000
0000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000 100009990

0000000000000000000000O0
0000000 507 0000000000000
0000000000000000000 8)d9)0
000000000000000000000000

fOo0ooooooooo
Faculty of Science and Technology, Keio University

1491

0000o0ooOoUoooo wooooooooooo
0000000000o0oOoD 11)00ooooooo
ooooobooooooooboboooooonoooo
goooobooooooobobooboboboooooo
goooobooooooooobooooooooo
000000 12)014)00000000000000
gooobooobooooooooooooooooon
gooobobooooooobooboooooboooboon
goooobobooooooooooboooooooo
obooobooooobooooooobooboooono
ooooooooooooooooooboobo 1000
oooooooon
doooooooooboooboboobooooooo
goooboooooooooooooooooooo
goooooooooooooooobooooooo



1492

00000000™o000000000onnoon
000 Webl.0OO Web20 00D DODODODOOO0O
000000000000000000000000
000000000000000000000000
0000D00000000000000000000
oonoo

0000000000000 0000000000
000000000000000000000000
0ooooo''Y000000000000000
0000000000
000000000000000000000 10
000000000000000000'YY00000
00000000000000D0000000000
0000000D000D00000000000000
0000000000000000000°0000
00000000000 000D00DO00DO0n
00000000D00000D0000000000Dn
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000 18)00000000oooooog
000000000000000000000000
000000000000000000000000
00D00000000ooDog
00000000000000000000000
0000000000000 0Yooooooooo
00000000000 D0000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000 720
000000000000000000000000
000000000000000000000000
000000000000000000
00000000000 000000000000
00000000000 0000000000000n
00000000D0000D00000000 JISO 2
00000 6,3550000000000000000
000000000000000000000000
0000000000000000000002%2 0
000000000000000000000000
0o0oooooog
00020000000000000000000
000000030000000000000000

Y 000000000O0oMY FONTOOOOOOOOO0O0O 20
oo

goooooooo

Mar. 2007

gbooobooboo400000C0O0ODOODOO
s000oooonn

2. 00Oo0OOoO0bOOo0obOooobon

2.1 000OO0OO0ODOO

00000000000 10000000000
0000000000000 00000000000
0000000000001 0000000000
0000000000000 00000000000
0000000000000 0000000000
0D0000000000000000000000
0000000000000D00D000000000n
00 0o000O0000000000000000
200000000000000000000000
0000000000 000O000n

000000000000000000000000
000000000000000000000000
0D0000000000000000000000
000000000000 000000000000
0D000000000000000 2000000
000000000000000000000000
00D0000000000000000000000
00D00000000000D00000000000
0000000000000000 30000000
0000000 0O0DoO0OnDo

User Input
(Kansei word)

genen sy

. ||| mm—
Kansei to - | Kansei |
Parameter Rule Base ‘*
o .
Parameter
to Font

|
. Skeleton |
wwi
it
Output

Font
01 O0OooOobooodg
Fig.1 A flow of the proposed system.
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Table 1 List of impression words.
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Table 2 List of font parameters.

oo oooooo
Typography | Gothic, Mincho, Reisho

Basic horizontal thickness, vertical thickness,
width, height
start weight, middle weight, end weight

StrokeShape
Noise skeleton, outline
Distortion
WaveEffect

horizontal distortion, vertical distortion

horizontal wave, vertical wave

Slope horizontal slope, vertical slope
[ Kansei Inputs ]
Kansei to Parameter
Generating Stage Evaluation Stage
Generating '»‘ Evaluating with
Parameters with GA « Fuzzy Inference
AN

02 0000000O0OOoOoooo
Fig.2 A flow of Kansei to parameter part.
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Fig.3 Gene coding.
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Fig.4 Membership function.
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Table 3 List of skeleton data.
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Fig.5 Skeleton data.
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Fig.6 User interface.
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THEN Output=b
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(b} Generation of pseudo data
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Fig.9 Extraction of fuzzy rules.
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Fig.8 An online questionnaire sheet.
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(1) If horizontal thickness is very low and vertical
thickness is low
THEN warmth is very low.

(2) If horizontal thickness is wvery high and vertical
thickness is very high
THEN imposingness is very high.

(3) If horizontal thickness is high and vertical thick-
ness is very high
4mmand width is standard and height is very
low
THEN antiquity is very high.

(4) If horizontal slope is very high and vertical slope
is very high
THEN liveliness is very high.

(5)  If noise is very high
THEN elegance is very high.

(6)  If horizontal thickness is very high and vertical
thickness is very low

THEN commonness is very high.
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Fig.10 Examples of extracted rules.
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Table 4 Average number of rules.
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Basic 4 28.1
StrokeShape 6 41.4
noise 3 20.7
distortion 2 31.6
waveEffect 2 32.6
Slope 2 39.2

05 00000 RMSE
Table 5 RMSE of each fuzzy rules.

oo ooo BPNN
basic | 0.19.2 0.284
strokeShape 0.237 0.319
noise 0.148 0.223
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waveEffect 0.210 0.232
slope 0.164 0.245
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Table 6 result of the test of coincidence.
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Fig.15 Graph of the fitness values of GA.
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