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A Study on the Emotional Evaluation Model of Color
Pattern Based on Adaptive Fuzzy System

Tyt - gl - olER

Sunghan Doo, Kyoungbae Eum* and Joonwhoan Lee

Anoysh AAeke |« gadsE AR

2 o
£ =Robie GUAEe) Bold S uaon BENA T 4gsagE Tues
& Esbude Areleh. AR bRd e elaeel Zeld S99 By, BEAE, B
BE, Fa5 Jol A2 s eivlS DE $44 o2 BASE 144 32 e
Soene] AleeHd AR 7122 skich. A e %l ALt of Nrdenys

Ep37] 912 3 43 ARl ywdw P, A9 2 gl
A Ak waol WY vES ARSERE A752Y BUNE 2Ue A%E A, Fud
Az odojd #Ho] Bolghs ulth AR wdlol olgk PR AT 2HE o o
= gelsigs] Aol olgd F 9 Ao lrhEck

AR

Aojz)= 7+ o] 7}—2] =

ABSTRACT

In the paper, we propose an evaluation model based the adaptive fuzzy systems, which can transform the
physical features of a color pattern to the emotional features. The model is motivated by the Soen's
psychological experiments, in which he found the physical features such as average hue, saturation, intensity
and the dynamic components of the color patterns affects to the emotional features represented by a pair of
adjective words having the opposite meanings. Our proposed model consists of two adaptive fuzzy rule-bases
and the y-model, a fuzzy set operator, to fuze the evaluation values produced by them. The model shows
comparable performances to the neural network for the approximation of the nonlinear transforms, and it has
the advantage to obtain the linguistic interpretation from the trained resuits. We believe the evaluated results
of a color pattern can be used to the emotion-based color image retrievals.
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AATA HEE RAFA Qled B ERoA Al
& 28 HA Al2RE o83 mdo] SoenFel B
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32 AN Wat HEO| ChEt 24 B} W
Soen5-& 159] A 44 She) Bl A
£510] W7k WS FASA. 2L 59| Lol
WE ARSI HolFa 7t olnlx] 2ole] 7}
FA son, oF ol 2AY B HrHA
E9 YL BUS 28 F ANSe] mezry
o W77h HFgo e doht Dol gl 7}
& Tk, & mde) Yio) £ Aol B
Q1 Q171 3 FAR Ae BaARE 71 A
o3, 2R BE ASelE & Bl IX)shA

B 1. 9kwde) 399t 49 doly Alole] A

Image Scale Soen's System Neural Network System Adaptive Fuzzy System
like - dislike 0.812 0.825 0.985
beautiful - ugly 0.728 0.727 0.980
natural - unnatural 0.786 0.897 0.998
dynamic - static 0.946 0.942 0.999
warm - cool 0917 0.923 0.998
gay - sober 0.925 0.903 0.999
cheerful- dismal 0.934 0.932 0.985
unstable - stable 0.836 0.866 0.967
light - dark 0.908 0.945 0.999
strong - weak 0.910 0.959 0.981
gaudy - plan 0.911 0912 0.996
hard - soft 0.924 0.884 0.998
heavy - light 0.940 0.967 0.996
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Soen's System Neural Network System Adaptive Fuzzy System
Image Scale
03c 050 0Jc lo 03 050 070 lo 030 050 0o lo
like - dislike 1 3 3 5 2 3 4 5 1 2 4 5
beautiful - ugly 2 2 2 3 2 2 4 5 2 2 3 3
natural - unnatural 1 3 3 5 0 3 4 S 1 2 3 4
dynamic - static 0 0 0 0 1 1 2 3 1 2 3 3
warm - cool 0 1 1 1 1 2 2 2 0 0 0 1
gay - sober 0 1 2 3 0 1 4 4 0 0 3 3
cheerful - dismal 1 1 1 2 1 1 1 1 0 1 1 2
unstable - stable 1 2 4 4 4 4 4 4 2 2 ) 5
light - dark 0 1 2 2 1 2 2 2 0 0 0 1
strong - weak 0 0 1 2 2 4 4 4 4 4 4 4
gaudy - plan 0 0 0 1 1 2 2 3 1 3 4 5
hard - soft 1 1 3 4 1 2 4 5 1 1 4 5
heavy - light 1 1 1 2 0 0 1 3 0 0 2 4
E 3. & 20 dist 27 ARy
Soen's System Neural Network System Adaptive Fuzzy System
S 0.640 0918 0.899
2 ot} ot
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I 2904 6=1{03, 0.5, 0.7, 1}°]2Z w={03,
0.27, 0.24, 0.19}o]th. So] Hixle= A WA FFH
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A e ¥ 29F 3 33 BlwE YsiA
e 19 20M 9} 7ho] = 052 AL, C
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‘Heavy image’

(a) (b)
33| 8. a: Heavy-Light ¥, V,, b: Heavy-Light I-C

‘Gaudy Image' ‘Gaudy lmage’

T on

(a) (b)
33 9. a: Gaudy-Plain ¥, V,, b: Gaudy-Plain I-C

HE 4. 55 1390 ovlA AU y-2del el
(01, 140 1= ¥, Vi I CE HE2E 3h= FguR)A| 28 2] parameter)

3 “heavy-light”, “gaudy-plain”?] ZA3}E J2A wA|S
C Aoz, 7 29 a9 39 Yol =79 ola 2Akg)
e B AR} fAE E5S Hole Ze 8

E’.
A~
T
= A

parameter like-dislike  beautiful-ugly natural-unnatural dynamic-static ~warm-cold gay-sober  cheerful-dismal
¥ 0.64 0.62 0.54 0.48 0.64 0.37 0.50
S, v 1.03 1.31 1.13 1.16 1.11 1.04 1.15
O 0.97 0.69 0.87 0.84 0.89 0.96 0.85
parameter unstable-stable  light-dark strong-weak gaudy-plain hard-soft heavy-light -
Y 0.54 0.33 0.81 0.46 0.79 0.74 -
S, v 0.98 0.92 0.94 0.96 0.94 0.86 -
O 1.02 1.08 1.06 1.04 1.06 1.14 -

535



3= AR 2 A Al2HEE] =74 1999, Vol. 9, No. 5

e geld 4= ok ol2d Ak “gaudy-plain”
otz 2AY B AAHA] & The olv|x] A
ANE FARRE SiAS FeE S At

34 y-=elo| &N B4
Aere Byt molA 7 she] A3 HA *]’\%-‘4
B y -mdel o8 §HEh B 4= SF0l €
W $o) y-mdo seulEl v c%k— HoF
ATk F 490M y 7hol 0.334 - 0.807 Akl @k
oz mol BAA &4 4, Kol &A@ B 1,
CAlE Bt maold T Rl Mg W) AlzEe]
e y -2l o8 FHErh & 4= el €
o o) y.mde] seelEQl y B 53k walF
Ttk B 40A y Zel 0.334-0.807 Atele] 2
2 Ho} 2 #’“ V,, Vol g "7kxet 1, C
o3 Hrix)e) B dato] oFol X Zig ARl
T o, “beautiful-ugly”, “dynamic-static”,
-cool”, “cheerful-dismal” 59 A$< Ho
23 Fgo] FaHE Hele] AREY 27 W

‘6w
A 2o

QL F= ASE M 4 021, “heavy-light”,
“light-dark” 5= L HHi2 B MzRucs Hi

BEut 270 Sjg Fuel 1 2 Aow Uit
oleig Az 94 A Aol e] FAH AR
3 Ak QAske 2E & & ek

Kl
A=

l

=

[

4. 4

1

=FME Soen 5o e}t HEe] IAHTE
Az AEletEe 43 A3E mdYsh] A%
HA| ’\V\Eél < o435 A Hrt 2dS Alje
Aoty mue oz FF2Ql MrE ¢
e &S HX Az He 3 2
iy ?JE—?—E e HeuR] Alager 74
T 13749) Aduke ojn)E Zhe FEALE FYE
UP‘] A Yol A <] 5]}—7‘4‘1 H7Re T A=l H
7K E HA AR y-rdo o) g3t Ho
L=

Aore wdle AFAe] Azl HeolHE <
218} 3= SEoME Soen So| Aetet tEIHE
Aof] o3t BIAE mdRThs 93k, 718 EE

1

L oo 2 rfz

0

Fﬁ,‘

m[o

jﬂi&ﬁ;&_lﬁjz

0

536

2% A7E AT 7 3
F3 Aok mde B
X% chEal7 Aol o3t 2d
Hlg) S5AAE doH oz M7 Solsitt
o) Stk & SrE AR ==t AAES
FE = —H‘PEM e A E 2l H1‘6H E’I)r
g ol & F e FHES
o A& 4111 *]CEJH 35 s QJM] et °d°1
2 Mol Hrt golsirie Aolr.

Aok mEe et TiRRle J)AC &% 2
7o} QIzke] g 7o ake LRl Y
Foll ARgElo} AR dske E9171e] dElEE
AMshed o8 & g Ae= TldEr: B9 &
=R AN A HHES A2t T A o
oleje} ol i3t s FEROF] FHAT AoA
&g ez FAlol o|4% = e oA B

3

=)

[o

e siusl=y A8 4 g Aoz yuE
A2

[13 Gobayashl Color Image Scale, Kohdansha, 1990.

2] 934, Fr¥4, ol “HR|o|&& o83 M A
3 A)2"d] #3F A7, Proceeding of JCEANF'96,
pp. 112-116, 1996.

[3] S. W. Hsiao, “A Systematic Method for Color
Planning int Product Design”, Color Res. Appl., Vol.
20, pp. 191-205, 1995.

[4] T. Soen, T. Shimada and M. Akita, “Objective
Evaluation of Color Design”, Color Res. Appl., Vol.
12, pp. 187-194, 1987.

[5] N. Kawamoto and T. Soen, “Objective Evaluation of
Color Design 11", Color Res., Appl., Vol. 18, pp. 260-
266, 1996.

(6] AZA, o1F8, “HZIIAE o] &3 BebiE A4,
=9z 2 A28k =84, Vol 9, No. 1, 1999.

(71 A&, &4 HEHE o83 T 7 4 2
WoHE v} g9 =&, 1995.

[8] Wang, Li-Xi., Adaptive Fuzzy Systems And Control,
PTR Prentice Hall, 1994.

[9] Krishnapuram, R., Lee, J., “Fuzzy-Set-Based
Hierarchical Networks for Information Fusion in
Computer Vision”, Neural Networks, Vol. 5, pp. 335-
350, 1992.

[10] Hagan, Demuth, Beale, Neural Network Design, PWS
Publishing Company, 1996.



4g oA A2Ee ol 8% B 74 Woh wuel B8 A

£ M # (Sung-Han Doo)

19939 39 ~1997d 29 : A& sk
B2 (EAD

19973 3¢9 ~& A : A E st A=}
a3t A A A B

0| & &t (Joon-Whaon Lee)

1976'd 3¥~1980\d 29 : gHFfEty
A2yt (S

1980\ 39 ~1982d 29 : 3H23}8}s]
29 AR

1980 8€4~1990d 8¢ : Univ. of
Missouri in Columbia ECE(
LIZNS)

1985\ 49 ~& A A&t Aa}

E P
R A

537

o & H{ (Kyoung-Bae Eum)

19903 : A&ty uiety AxpE
gk (#tAh

1995 AVt EEED SR A7
92 AFE T AL
A7

1999 A& FAWE A7 EA
TAAYLATY

19891 ~& A : F i & FH
epa Fage




