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Abstract.

Design - factors are and

very - Important
determmmtxc in. determmmg the first unpressxon
.The final 30
adjectlves were exn-acted from the Audio Unit.

LCD Panel

of products and environment.

the array of channel button and the
number of channel button were chosen as a design
factors at the Audio Unit. Then, we made the 8
types of prototype .with combining the design
factors for experiment.
Differential)
which have the 30 adjectives after watching each
prototype. With

simulated to identify the relation between the

Subjects rated the

SD(Semantic evaluation  sheets

the evaluated values, we
design factors and the adjectives using Neural
Network. As a results, we could abstract the
affective adjectives on each 8 types. Therefore,
this research suggested the possibilities that we
can infer the optimal design factors and types

using Neural Network, if adjectives were given.

1. A8

R 8aE AE
e 7‘06}‘—‘—'3] skl oo '15‘-9-}‘]5] é
s s el _g_o]o]x:}. =&} 0]{1-_,] %}—)ﬂo{
gRE adlo)r= s}u} ‘whe}a]
g7o) AAN DESA 2HAS
T2isted YRl 8AEL A7
aAse GFg AL FAH
A”d At olE A
jo olgA HEY ¥z ¥4
25 e e BAS Rel, od of

e

1_.

xﬂ% o1}
9 7
sjokgt .

[=]
&

il

2 vlAEstE BAdolt @0 B @7
NE ene 3¢ 9Ad 249 2
Wt 8 4] Prototype &2 A2 ste] Zhzhol

g ZolfEe 2Eaqo. 229 ¢
BoAHEF ofd ofHrst A} aid
=z odEe o)X A Neural

189



Session C A& xzt ZH4 oty 2o

Network & 2Z-&3tc] mhetalgith dlo]E o
Feids 23 gE SX37] AsiA Neural
Network & 8¢ ¥ L AAslded, &
Neural Network ¢] o]=A % AZAE 714
3 ZAHYG Q] 2.4F Mapping AlH

Zzerlg Adayy. A¥azne =d=
487k 40 WA BohE s

2. Back-Propagation Model
Model & 1986 13
Rumelhalt, Hinton, Williams ol 3§+ A=}
lth 1960 A= Papert 9+ Minsky o 23]
A] ©% Perceptron ©| A Felel| ¥ A3}
i o] Jhald F, AYEEE gF
E A U 477 7E8] ada &
33 AFHAA g a2 ZA dd o
#otA ddfoz AANY g %,
71geE AF2 JEFSTE EHE Aol
euze JYALOEH BAE HAA]
= =y o] 21t} Back-Propagation Algorithm &
oA FTHEFE AUAZIE WY F M

Back-Propagation

=

& 5

1

0

T

1% 1. Back-Propagation & #+&

1

TRHor A Aygeld 4 glm, 'y
2olq gl gmeEo N o AL
HOo=2E v-LMS(Least Mean Square)dl'd 2
AME-Eta glen, Yubd Delta-Rule St
sj3ta Qlrt.

ks

2.1 Back-Propagation Model & 4.+~

AR 3429 Fully-Connection ¥2 ZH
Z Node'®] &3 e tl@ Punction 224, TF
% Perceptron 9] Step T4 9= iz Sigmoid
Y42 AETT. EG Feedback F4o]
@ RARES Wam Ao shtd evs
o

=

7YX 31 9l Back-Propagation &) T+Z &

22 &4 A1

-+ & = = A A

2l 1 | SEHOICH SAIFO0ICH ASCH MECH olwCt, stedotlh
20l 2 | 2ol AL MIAGU, MGG KGO, MS60H AT
Rel 3 | MBStCH, oottt EEstt

20! 4 | Eotd, |G, HRsd

ol 5 | ESEol, FRC

206 PSS, 2R GHTH

ol 7 |[JIsHOIC

201 8 | HOHGHC

20 9 | MZSHL

20! 10 | MIZGICH AEH0IO

el 11 | &eotth

20l 12 | HEU

190



98 Th= &4 TRERE| A gtE o3

al

2% 194 BodFn gl

2.2 Algorithm
Back-Propagation Model 2 &%

R

Z Lt Weight 22 =& =

B 7]

220 2 Perceptron &] ot
A o
Ab-g-8t
o-LMS WA& F3ste dl whajA, Back-
AHE-8hE
Abgeto Qlet 712
2t Network 7} &9
Zd)| A desired response 2t A A A

e 29z Hols A4dsd of o

Perceptron ©] Error Correction Rule &

.

v-LMS 4 -&

Propagation <
Gradient-Method W4 &
Hog wAMIEZE

E A

o zolg FTeluste WAL AsH A
@ deaol Al EFFNN FUFOE,
%ol BA 9gFoz Aol sd

A, Weight gk-& 47

3. AlEYH™

31 2408 ® CORe 24
3.11 2EHHEY F=E

Agae] Qe ADE oHSE
Foz st Fof A, Fud JFERT,
TZe g gALH, ASAEY A6lZ FE
=, VOC(Voice of Customer)& FALSE 3t
500 9789 13 Ao E FEEYT F
29 A3 e 4z wdelz FAEA 5
wAe spARE AA43td 20HY HFA
ez A9S AASAc 1A B}
oA 32 SDHEAFHYSE AL &
1017 2Algte
Zzoz 56709 AR A =AU

al

i

A

8

ol 243 (Eigenvalue T

AT,

3% 2. Prototype &
E AgoA s AFEA [P(nstrument Panel)

J 2de £YDE Yo dgens

olot #Hsle 3H9 AEFTE HAENHEY
zdoz 30709 #AYoIAE ARG
Aol Agd HE FAHHE Bi1d Y
Bl Aot

3.1.2 2UL R CIXE 24 HF
71&e dFE EdE st el

o] & fjzlel 942 LCD Hde YA,

2 BE9 wg, Mg BEY F£= A3

Aok B 2014 BRAFE &4z 25

= LCD ®ido]l Lde £ 7}—?:131,

Zo| HA&E A, fd #Eo] 1

29 A%, A2 HEFIL 67, 8 A BE

o] olg9] A =%E wF
© 2 Prototype 8 NS A ZE%TH Prototype

S H@AJA 19 AA VRT AdolA A H

g2

L e
-§-_T_t_.

Atk AAE Prototype & odlev 2¥ 29 #
=3
E 2. tAQ a4 vjXFE
o e e
( TYPE | LCDAA | Lema i
L-1-6 qE 18 6 M
L-1-8 2= 18 8N
L-2-6 2E 28 6 M
L-2-8 2= 2 8 K
C-1-6 20l 18 6 M
C-1-8 Jied 14 g M
C-2-6 pIE 2 g 6 M
C-2-8 PILSIE] 2 8 M

191



Session C  AlLAE .2t 2t M Lot

3.1.3 SDEJI 2t

2 AXNE ZASel st 409 Y
A5 dgez Fale]l =7 ai-% 30 71 <]
ZHolge 53 xR olFolzxl spH7t
FAo AZ S=F Pk wEkM o Z
A5 A3 Input Hlo|HE AT HA
EXe ZAAAY nviustq FHAH-L st

ol

=

o

i

3.2 ARgdold
zZtzt AAE 8782l Prototype o &t
40 He] HBz7F SDE/AS FAAGlg e

QD 24749 Prototype o) whel ol 7-Adol
7b 9% nAerte Ay 94 57y
HolBH g AH&3t5it.

Neural Network 7+

= O
o

ol
+ Input node &
< 259 node
2] 3 Outputnode = 30 /12 A8t

G5 v F HEZ @ ZAn8 ¥ 3
o vrehiSiY. 7N E AA 04 H=E
AkRo] 107) HAEDE AA AT Hof
A Ro} ol 9 T 24
23 wastd, @A €8 a7
FEAE o224 RatAg zt7h #g A

34,

[v]

171, FE 4070 3

et =
ade A%

3 A" Vector & 23 Vector
Tyeg |- 25 | EH ME Ao
Vector QFE =
— 0276 | 0.581 | 0.044 | 0.120 | 0331 | 0.057 | 0311 | 0.083 | 0237 | 0109
L-1-6 1 0-0° 0 0100000000 | “5or" | “7g | 132 | 796 | 311 | 286 | 478 | 039 | 659 | 930
- 0.090 | 0.107 | 0.415 | 0.685 | 0.164 | 02.5 | 0.138 |-0.078 | 0.067 [10.095
L-1-8 | 0 0 1] 0111000000 |-"ron" | 516 | 953 | 326 | 359 | 646 | 495 | 799 | 740 | 381
— 0230 | 0,024 [ 0.138 | 0.199 | 0.058 | 0.033 | 0.077 | 6.051 | 0.140 | 6.004
L-2-6 |.0°1 0] 0000000000 | "g54" | “g33 | a5 | 374 | 956 | 791 | 576 | 799 | 204 | 056
0398 | 0572 | 0.102 ] 0.179 | 0.104 | 0.110 | 0.011 | 0285 | 0251 [ 0.123
L-2-8 |1 0 0] 1100000110 % "5y | “geg | 097 | 707 | 200 | 201 | 900 | 56 | 823 | 974
042870099 0212 | 0.174 | 0.09 | 0.008 | 0,020 [ 0.108 | 0,098 | 0.012
C-1-6 1 0 1 1] 1000000000 | “can | "5y | 244 | 175 | 609 | 586 | 783 | 622 | %59 | 995
_ 0223 | 0.024 | 0.047 [ 0.109 | 0.099 | 0.049 | 0.095 | 0.415 | 0.165 | 0.061
C-1-87) 1 1 00000000100 | "™ | ‘o7 | 230 | 606 | 200 | 662 | 537 | 004 | 95 | 320
0.390 | 0214 | 0.439 [ 0.517 | 0.067 | 0.023 [ 0.091 [ 0.131 | 6.035 | 0.115
C-2-6 | 1 0 1) 0011000008 | "™ ) 000 | 462 | 100 | 846 | 613 | 787 | 502 | 472 | 753
0.523 [ 0117 | 0.119 | 0358 | 0524 | 0.138 [ 0.114 | 0.298 | 0366 [ 0.115
C-2:8 |11 1| 0001100110 | "5 | "s39 | 400 | 707 | 443 | 341 | 015 | 491 | 313 | 236
F4. O 2ad 93E AL 240l
TYPE = el 0 &
L-1-6 =& E 0|0 ASEGIHCH 50%
1-1-8 Hesl 33%
L-2-6 Ch=olCt, &6 GHEEH 66%
128 e u R 6%
C16 oABICY 25%
C18 EIEB'H:} 50%
C38 ! 66%
C2-8 ZDBICH MEAE0 0%

doly HEdHo. uat
& dolelz 300 HE AlEEY o,
asa A=A

vz & 32070
;\1’ k!

HAEROZ 1248,

A e Aud ¥& @e HeFE ofud
% A Y AEe nde ¢4 Ao

3.3 a8 Ju




'98 Tt 2ty nbubs| £ S i

HAES otdlF upA g g e dolg s
179 232 AATh E 404 BdF
ztzkel Prototype ol S WA=
e FEYF AU AEA
A gde a29A F2 FEE oyt
AHog 5%dEY ARYE RAFY
Blgel 47 sd o F
= 487t A%e v3H

ho

|
=)

=1
2ol 2l

&9

o

SRR A

Wel Lep #Hg, AE HEAE, Ad HE
+& 2z gAY 842 AFste 248
o2 yold 7A5E grAe 2¥E v
B0 & Prototype & &SR ©lF 8 7HA
9 Typeol sl A FE2TF FAHAAE
ZtA 2 BAE AA s HobEA ¥ o#
dolg el taied Q4ote] AL Yolry]
18] Neural Network & 288t ERHO
E Mapping ©] 7t @A E FUSHAL. A%
Hog, zZtztel g7 Type vttt F2 4FE
nRI o BACHE FE2E 7 A
o} whebd AT AANHE 2 A%
O 847t Folold, A FHAA
e Z3=d glo] Neural Network & & -2
el e AR

2@ AekAgeze SDAHES T
H7t 30 M2 Be urde] doly Ut F
23}x] Sato] &% A Neural Network o] 4

g4 dee #2 X3t HAE AR, A

il

S ARE RAFA 24k @x 7
40 dvke Ae FA@d 23

getd $¥ o2 Rdd 4Yo aTdT

aANE#

[1] Z4%, f4d, 4, QAAFHEE 17
& AFa P AA, 98 T AztF e
EATEY 3 =F 3, pp.143-148, 1998.
Wed, v <HAolg S R EE
2 24 AT 244 &g I, o
S 917bF 83 A, Vol. 17, No.1, pp. 47-54,
1998.

[3] Chitoshi Tanoue, Kenji Ishizaka, Mitsuo

(2]

Nagamachi, “Kansei Engineering: A Study on

perception of vehicle interior image”,

' Interantional Journal of Industrial Ergonomics,
Vol. 19, pp.115-128, 1997.

[4] Kazumi Nakayama, Masato Sato, Toshimi

Sawada and Daisuke Yamamoto, “ Building

Color

Network Systems”, Proceeding of the 8®

Selection System Using Neural

Congress of the International Color
Association, pp. 544-547, 1997,
[5] Kuniaki Nakada, “Kansei Engineering

research on the design of construction
machinary”, International Journal of Indusrial
Ergonomics, Vol. 19, pp. 129-146, 1997..

[6] Laurene Fausett, “Fundamental of Neural
Networks”, Florida Institute of Technology,
Prentice Hall, pp. 289-330, 1994.

[7]1 M. Kathleen Killough, Lesia L. Crumpton,
Andrew Calvert, Royce Bowden, “ An
Investigation of using Neural Networks to

identify the

Presence of Carpal Tunnel

Syndrome, 4" Industrial Engineering

193



Session C A& ¥z} Zhe Ay 2of

Research Conference Proceedings”, pp. 659-
667, 1997.

{8] Tomio Jindo, Kiyomi Hirasago, “Application
studies to car interior of Kansei Engineering”,
International Journal of Industrial Ergonomics,
Vol. 19, pp. 105-114, 1997.

[91 T. Vogl , Mangis, “Accelarating the
convergence of the backpropagation method”,
Biol., Cybernatics, pp. 257-263, 1988.

[10}T. Samad, “Backpropagation irnpfovements
based on heuristic arguments”, Proc. of
IJCNN, Washington D.C., pp. 565-568, 1990

[11]W. EI Deredy, N.M.Branston, “ An Update
Function that Speeds up Backpropagation
Learning”, Proc. of ICNN, pp. 477-482, 1994.

194



