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Summary of Dissertation

This study aims at developing systems to support designs, layouts, and other planning
challenges that require Kansei.

First of all, the conversion of Kansei to specific quantities for designs needs the obvious
relationship between Kansei and such values. This is too complicated to be solved by
using conventional methods; artificial intelligence tools and neural network systems
treating this issue take long time and hardly reflect personal Kansei in designs.

On the other hand, many researchers have focused on studying interactive evolutionary
computation as one of effective approaches to solve the problems of mixing and matching
a variety of elements in intellectual endeavors. However, it is often pointed out that the
interactive system also take long time until the design drafts are shown and the users
generally get tired after evaluating many drafts.

From the previous background, the proposed design support systems utilize cutting
edge multimedia technologies that are virtual reality, Kansei information processing, and
interactive evolutionary computation to reflect personal Kansei and to make users' actions
comfortable.

Chapter 1 is the introduction of this study and describes the advanced technologies used
in the systems and their research backgrounds.

Chapter 2 gives an outline of the concept and the basic structure of systems that are
built concretely in this study. Each system has the restriction rules on locations and
coloration, interactive evolutionary computation to enable users to create designs with the
systems to process Kansei information, and the interface to make users enjoyable to
cooperate with the systems.

In chapters 3 and 4, the details of two systems representing planning challenges that
should contain art and engineering are shown. A series of experiments indicates that the
systems are useful in helping users in intellectual endeavors and that the users can enjoy
creative sophisticated designs reflecting individual Kansei demand without technical
knowledge and experiences.

Chapter 5 is the conclusion of this dissertation, and summarizes the above-mentioned

results.
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The result of evaluating my
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® [AESTE Members
© Ogamino’s room. (other plan: 1, 2)
O Nakagawa’s room. (other plan: 1)

® Hagiwara Laboratry Students
< Imai’s room. {other plan: 1, 2, 3)
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< Mimura’s room. (other plan: 1)
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< Motoki’s room. {other plan: 1, 2, 3)
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Psay =(7.7,7.7,7.7,77,77,7.7,7.7,77,77,7.7,7.7,7.7,7.7)
Pswz =(4.0,6.0,6.0,6.0,7.2,7.2,9.0,9.0,9.0,7.2,7.2,6.0, 6.0, 6.0, 4.0)
Py =(7.7,7.7,7.7,77,77,7.7,7.7,77,77,77,7.7,7.7,7.7)
Psz =(4.0,6.0,6.0,6.0,7.2,7.2,9.0,9.0,9.0,7.2,7.2,6.0, 6.0, 6.0, 4.0)
Py =(7.7,7.7,77,77,77,7.7,77,7.7,7.7,7.7,7.7,7.7,7.7)

Firx L Pa1 =17, Pgp=17, Ps3=17, Pgy=17, Pgs=17, Pge=17
F)v1= 50\ Pv2= O\ Pv3= O\ I:)v4= 50\ Pv5= O\ Pv6= O\ Pv7= 0\ I:)v8= 0
Psaz =(4.1,7.3,73,7.3,51,5.1,9.2,9.2,9.2,5.1,5.1,7.3,7.3,7.3,4.1)
Psavy =(7.7,7.7,77,7.7,7.7,77,7.7,77,7.7,7.7,7.7,7.7,7.7)
Pz =(4.1,7.3,7.3,7.3,51,51,9.2,9.2,9.2,51,5.1,7.3,7.3,7.3,4.1)
Peov =(7.7,7.7,77,77,77,77,7.7,77,77,7.7,77,7.7,7.7)
Psz =(4.1,7.3,73,7.3,5.1,5.1,9.2,9.2,9.2,5.1,5.1,7.3,7.3,7.3,4.1)
Py =(7.7,77,7.7,77,77,77,77,7.7,77,77,7.7,7.7,7.7)

EX U Po1=11, Pg2=13, Pg3=16. Pgus=16, Pgs5=19, Pgs=24

Py =50, Py=0, Ps=50, Pu=0, Ps=0. Pg=0. Pyy=50, Pg=0
Psaz =(4.1,7.3,7.3,7.3,5.1,5.1,9.2,9.2,9.2,5.1,5.1,7.3,7.3,7.3,4.1)
Psoy =(7.7,7.7,7.7,77,77,77,7.7,77,77,7.7,7.7,7.7,7.7)

Pz =(4.1,73,7.3,7.3,5.1,5.1,9.2,9.2,9.2,5.1,5.1,7.3,7.3,7.3,4.1)
Py =(7.7,7.7,7.7,77,77,7.7,77,7.7,77,7.7,7.7,7.7,7.7)

Psez =(4.1,7.3,7.3,7.3,5.1,5.1,9.2,9.2,9.2,5.1,5.1,7.3,7.3,7.3,4.1)
Py =(7.7,7.7,77,77,77,7.7,77,7.7,7.7,7.7,7.7,7.7,7.7)

- BB A 4. 12 1R T 8 FEE & LA
* Psazv Psavs Pspzy Pspys Pscze scﬂﬁﬂﬁ”%??li%\@ﬂﬂ/—ﬂ/@l'lﬁﬁéillﬁé



MAERELCHEERICLDSTISIT—THA UXEVRTL 87

SOEL
ROMANTIC

WILD I CLASSICEDANDY
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?".Eﬁbf:??ﬁllﬂﬁﬁﬁ“éi/ko) 4 O@q‘%‘f?ﬁ%celx\ Cely\ Ce2x\ CenyiH—VC‘\fcﬁ< N /l)7<‘_‘:/
A=V~ TN DL 2L T HHDROEN T AT ARSI ND L5127 ->T
b\éo

433 WEREILLAEEZDEA

KPR DL AT ME, 1DODT7FT—FTFA & 1 OOEEE LT, FIHZE O 4 B
FZTWIGEIHE > CRIBMBIEZBEVIRL TV 2 T HMABOHERD 7 7V —F 4
A U EBENTRD TN,

WREDA LTIV T LAT Y P AT LDIBWTIE, AT U T ORE L% 2
DN TE RN AWFFED v AT JMZBWTUIAETFIE OISR Z A/ b D & L THE
RDTEDIIA A=V R — /L EEANLTEY, OB 250, EITIEOIR & Ad0
TOEHDL LTERXTWD, ELFHRIEOEEROFEOFIC N T, #EE B, A8
DR & BB W T 5,
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A EEETREE
(1) BEEDERE

BEEOBESE L, ETIEOREEZAWCEHET 5, EEpDiEEEE X, EIFED
BEEWVICET SIS EE, L TERICE T DG EE B IRD K 5 IZRD D,

E,=U-(R-E, +E,) 4.7)

ZITCEERIZ. BRES. BS, IRFSZEHETLIHAICITRLEA L, ZEKSE
EED, HEKREEETOHEA IR ERT SO DEBIT TH H[156], £z, L
Uld, FIHEICEDFHIIZ L2 > T, RO K5 2K CREI D,

Upot 1.2)  (BUVFFOBA)

U={ ) (4.8)
U (0,1)  EVIfOES)

LIS, BATHEDBEWICE T DG EE,, A TTEDTRIRITBI T D B EE 22T
A5,

a. EIFTEDRAK

TEARpDO TR BT~ 2 WIS FEEd, FIE BPIAATIT 2 AT ORIl %445
A A=V R =)V LD 4 SOOI AIHIET DIORHE (£ 4.1) 2RI L72E 4.4
(SRR (). (0. fu(). fm(¥) & EERpDIER DR R TH 5 IKFEV,. HAEM D
FREDRILEDFEIW,, T—A 2 bMp& | BT R VG DY BEEFE D XA 5 %
BT 5 EA~DBE X BAGy 2 AN T, kD LS ITkd 2,

Epr = (Ep )+ 3 (Epg)+ fulEp )+ Fu(Epn) 4.9)
VvV, -V
E y :w (410)
p Vp ]
_ GyXx, = GYX, ae
pg nyp ; (4.11)
Y
E,=— (4.12)

pw W

pd
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# 4.4 FBRICETHEGEICH VDB
H
ATIXZXae | AFTIX<Xave

Bk By

f.(x) Warm-Soft i
Warm-Hard i
Cool-Soft i
Cool-Hard Tfj
fo(X) Warm-Soft
Warm-Hard i
Cool-Soft &
Cool-Hard i
fu(X) Warm-Soft [
Warm-Hard i
Cool-Soft i
Cool-Hard Tfj
fn(X) Warm-Soft
Warm-Hard T
Cool-Soft &
Cool-Hard i

S S a E s S i Ea s i L e e
o o ;o v o1 olo vl o1 ol o o o
S F A e = e e A  Fe i e e
1o o vl|lo o1 vl oo v ol ool © © o

M _Mpave

E —_ P pae 4.13
- M (4.13)

T ZT, # 44 KOK(4.10)~(4.13)ITBN T, IRATFUC ave £ HDH H ORI T
DOFEE, ImAFITd & 5D OIXEE DR bR fE L EHfEE 0ZETHY | X
(4.10)~(4.13)ITTERIC OV T DB RHEDO[FE— AN TOEGWEERT, Lk, N (4.11)
X, EFIEER EEND RICBEOLEA~DIRY BA5%2 KT,

b. £IFTTEDEE LY

TEARp DI BAS 2 WIS L Epcl &, EMEREeD B E L 5 AR WV DB DR E Cerxn Ceryn
Cezxn Cery& v HIAPDEA VD EDFFEEC. Cpyn Cpan CpyE HIV T, HSZERIZES
7 EMERRe D B AW L BRpD B W DOFABI A & I AUTEISEE A & < 72 5 K D 12, IRD
EoITkD 5,
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E _ t(Cplx’cply) + t(CpZXYCpZy)
P (Celx _Cplx)2 + (Cely _Cply)2 (C Cpr)2 + (CeZy _CpZy)2

(4.14)

e2x

ZIT tXWIEA A=V R — LB~ T OITHI T O, YWEZREHET, 1 A—
A= )Vil#E < T OITH T 1%, BREPET 1 OITHI TN LS fu, BINEESR & [FERIC
a4 5 H(4.16)12 & - THIHEFE OFHmIZIS U TEF N5,

() ElzFa—Ta Y

77T —T WA L OBGETIX,. K 413 1RT L O, feamofEE . M ORE, 7
B RS, MEREMOBZE T 1 Wilca—F 4 o7& nTW5, I 2 CTHBOMEIT
Vase, {EAFOFEFHIL Name, ESIIL &RT, o bRz Yaie LT, JEMOAET X
JERFAE & Z FEREMEC Px & Pz, & (X Z@l[El ) & X @halv T Dz & Dx L &T, . £
NENDOIM DR & LM E TN TNDIRZ FORT T, KA DIE S #ilFL— L OFESA
ERT,

EFMIX VRMLLO IZHERL L /=7 — X L e o TR Y | B#iE T EOME, E&, MEITST
T 3R R I N DONA V H T = — ADRABZERNICE RSN 5,

(3) EGHIESE

ARIFGED > AT ML, FARRNZ T80 O @ OMERIE SRR T Rae kT L ) I8 R
FEEBT D5 —RORBLEAT LT AL EH WD, T2 TlE, VAT AZER OB
EE L TR ERRERIZOWNTIHNAT D, RXIZTHOWTIE, K414 13T X 9 1Tfbes

pi 1E# 1 1E#t 2 .o B4 3+n
/_JR A A A
Vase Name; |Px;|Pz;| L; | Dz3| Dxg Name, |Px,|Pz;| L, | Dzg| Dx, LA Names.n | PXz4n | PZz+n | La+n | Dz3 | DXq

X413 750 —FTH¥A U OBIGFI—T 4T

Vase Name; [Px;|Pz;| L; | Dzz| Dxg Name, |Pxy|Pz;| L, | Dzz| Dxg L Names.n | PX34n | PZ4n | L3n | DZ3 | DXq
\ - -
ANEZ D ( ANz % ANWEZ D
Vase Name; [Px;|Pzy| Ly | Dzy| Dxq Name, [Pxz|Pz;| L, | Dzg|Dxg oo Nameg.n | PXsin | PZain | Lasn | DZ2 | DXz

X 4.14 X DOEEIEX
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IXAERR A L OFEEH Vase TIT DAL, EAMIER UR S OFBKFE L, H L 5 WIE L THE Px,
Pz oMl & Dz, DY IZHERT 5, TOMOIE N EDL L O B S D DT — RO
RTRED, BRERIZONTIL, fEROFESH Vase, B OFEE Name, M Dz, D
HLOLWOEN DT INMNEFTATBIRIERIT LD > CRSEEZIT O &

WCHER L. &0 0 OFHNOAE T—HROMERTIRED, EOMICEREZE T
TNT—EROMERTIRE 5,

BB AMEDOT AT ATIE, BEFERIEOKRELE LTI V=791 OREMBEITIRD
BNT T =YL CREFRRINBROVEIICLRL TN D, EMHEOMENS LRk
W7 T =T YA UVRITEM B TECLE S L BICIFEM B ELR > TWH LD L R
LT EEEE LTS, ELELRY ML GO Y JEEICKT D X HIE, Z JEEO
NEAELE 1618 ZHA CEAIRY TETWAE T I U—FTHA L RIZOVWTHEIEL L
TWo, ZOL S L THHABERRD 07 A VEOFHMIEX 2T TICHEEH L oI L
TW5,

B. BEBIL—ILODEIRIEREA A—DRy— LB YT

432EDT At—%*ﬁﬁﬂ ‘f"]/l/‘—/l/@JiE:‘FRﬁﬁﬂ'*—‘P— {Psvn; PS’ PV? PsaZ’ PsaY’ PSbZ? PSbY? PSCZ’
Psey) MTNA33HIi TR Rz A A —T R — Vi~ o 7 OITH TR OO EH L, EH%D
EIRMER TP BHBEOITINTETew T D E . RO X TS,

w=U-P (4.15)
new — u.-T (416)
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44 AVEa1—42EER

770 =T WA U OFHMIEZEIER DI D T DEE L, & 2 CTARIFED > AT LADFF
98 Tk, BB ma > ERAE SO RN H 2 D IARIICHER T 5, EREE
IZDOWT b HEFHHIZREEAG 21T D 6

BT ONWTOHFME#OH 2 10 AORERE (MG, BHR, NEREE) &5
HERD 2N 10 AORFBERE (OL., BRI 444F4, R 1E4) 2fBiE & LT,
KIFFED > 2T L J OB FRBIFRI L — L OBIRFERE 0~1 OEITHILT D52 2T 4
(LR T AT L) O AT KZOWT, NEFICHEBRF KD L 5 e FIHTEREIT -
THbole, B, MY AT LOEROIAFITT v XL L L,

(1) HELUDIED T2 &S ETHEOFRE & R EBET 5,

Q) HENKE VAT DMCANT 5, ZEITNEE AN L, BRKIIA A—V A7 —L %
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(3) WARZEMNICIR R ENTT VA VB HHICAE 2L X TEET S,

(4) |E LTeT A U RBEAFHBMEITNE - T 5 B TRl 2.

(5) VAT AIKLTH LWT A L REOMELERT S,

6) HIFRF A LRI & L, ERRORT v 7 @) ~G) &4 0 R LIITT 5, & <C. ifHk

DT A VEMERSINTZHAEITIE, TV A CRBa R F LRI 258 5, Wikl

T — MIEZ D,

F 72X (4.7)~(4.8) L 'K (4.15)~(4.16) D U 1L, FIHFIC L > THZ B D 5 BERFEOFHIIZ
L7zl o T, —FRVIHMEDE AT 1.5, “FBICEWIHMEDOLEA X 1.2, HiEOFEAMOHE
H13 1.0, —FEWVEHE D513 0.67(=1/1.5), & HIZEWEHEDO%A 13 0.83(=1/1.2) & L
7co R@T)DOEHRIFL0 & LT,

F 45 ITFHMFEBRD/RT A —H 2T, BATERAOR R, ELFFEILEOMEEE 10 &
L. BRGIEL, fEED 80% & tfl—1L > FER, 20%% h—F A R AL Lz,
MEZRITIEX 412 (R LT 8 g &2 FH VN, AEMIZITAE T IED AP &7 E[145]~[153] %4 &
BIZLTETHIZ L b s 118 FIHDO FEIE 2 Ve,
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