ER AR SGEE Vol. 21, No. 3, pp. 123-135 (2022)

Al I2EB7—FREZAILDEE EDLEBEERIC K 5 Z DM

T/4avo7r " HERFE(ERH)? THEF(ERRB)Y HREFY
1) KERXFXRFREZHER 2) WmERFH KRR 3) HEBRZEM KB
H) RBMREZXRZRBEEZHRR

Learning of Art Style and Its Evaluation Based on Psychological
Experiments

Cong Hung Mai") Ryohei Nakatsu?(Member) Naoko Tosa®(Member)
Takashi Kusumi#
1) Graduate School of Science, Osaka University
2) Disaster Prevention Research Institute, Kyoto University
3) Disaster Prevention Research Institute, Kyoto University

4) Graduate School of Education, Kyoto University

hungmcuet@gmail.com, nakatsu.ryohei@gmail.com, tosa.naoko.5c@kyoto-u.ac.jp,
kusumi.takashi.7u@kyoto-u.ac.jp

TF7IARSO b

RESCIE. Al BRICHERITOENTTH D GAN (Generative adversarial network) & .DEREERZMHAS HHE
HZEIZEST, T FONHOMEILT 7o —F 5 L0 HERERET D ZE2HNE LTS,
S EOFERERACT, HE/TEORL/G 7 — Mo+ 2RO MES - BB X OEED
—ANTHDEEMFBHENELZT — hOMEMTEZHA ST D &V I FRBEICER Y AT, BRI,
EHgEy e LT HEOFEEy b (A), EHEAIZEO®E G >~ ~ B, BEFMEEOBEGE » & (B2),
HFEOESEOEBE Y b B3), LESHIELEZ7—MEBEY b B4), ZHE L7, GAN i L
TADPDL BOENENA~OEHEITV, ERRLT — Moy U ARELLENT- 4 DOFE%E v MRED
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Abstract

The purpose of this paper is to propose a new methodology that approaches the problem of art analysis by
combining Al, especially the recent technology of GAN (Generative adversarial network), and psychological
experiments. Furthermore, using the methodology, we tackled the task of clarifying the differences and similarities
in impressions of Eastern/Western figurative/abstract art and the position of media art produced by one of the
authors, Naoko Tosa. Several image sets have been prepared; a flower photo set (A), an art image set of

Impressionism paintings (B1), an art image set of Western abstract paintings (B2), an art image set of Chinese

123



FENFRL R AR SCEE Vol. 21, No. 3, pp. 123-135 (2022)

representational paintings (B3), and an art image set of abstract images created by Naoko Tosa, one of the authors
(B4). The transformation from A to each of B was carried out using GAN and thus four image sets, for which their
original artist and art genres were anonymized, were obtained. Using the obtained four image sets, a psychological
experiment was carried out by asking subjects consisting of 23 students to fill in questionnaires. By analyzing the
obtained questionnaires, we have found the following. Abstract paintings and representational paintings are judged
to be different. Representational paintings in the West and East were judged to be similar. Abstract images by
Naoko were judged as similar to Western abstract images. These results show that AI could be used as an analysis
tool to investigate differences among artworks and art genres without a bias caused by the prejudice most subjects

have toward specific artists, artworks, or art genres.

124



EHRERR

1. [FL®IZ

O, 7 — MIWEICHAINZ B A bbb T — &
TU ) aV—OER CIE B 2o TE TRV AL LT —h
DOERIZE L TR D KX 72 AR > CE - AT L7 — b
ORI L TRUNIE 2 BB DI, Al 27— MR
HZEThD,

NEOINHIEES N TR & BMEEE GERERER) MDA
RENDH, TR B U CI3f 2 R & B O T
MO 0REI % FEID L 5178722 b [1][2], VT
Sk AT S ABIORIIREN B2 D ATREMEDS RE W E ST
%3], —7 — MZBb 2B B U CIE, Bl GAN
(Generative Adversarial Networks) & FEEILA Al OYE=ES:
B OFHAMDHEZE SAUA] AERDFIE AT O 72 FER
TN TR R FATTEH L1720 AL Z W=7 — Rl
TRICRT 2 S S E RTINS L 51/ oTz, Lol
NHDIFEDZ VL, ALIZRFEDT —7F 4 A D AZ A V55
BEE, B UIAT AN o - it ) S B 5B CH
0 FIZHRERTIXAL BT — F A ARETE AERIIIEL T
RNEBZBID, ZD X D72 ALICT — MUZREIRAZED 1S
WLRABLNT, AT & 77— N DBHRICEET 2RID 7T 7 m—F 1%
RNEA I M Te & AT AL IR, B & Hhguiaim o R,
HHELTEDOT — NOENREZIZH DR ED, T— hDgy
WA 5 Z E R TERNTES H 2

AFSCTIE, FREo &5 RMEEEHO S £12, AL L3R
EAADEETT — FOMTEITD LW OTEEATO RS, F
T 2 TECIIBHEMFEICEE LGl %, RIZEE 3T, Al &b
HEBR AT TT — hOGHTICT 7 a—FF 5720 0%
LWHEREIRRT 5, ST, 77— hOoHcEEd5 B4R
TR E LT, /RO RS Mg T — M RET D 4 T
DT — b T VR IEIRETT D LV O EETY RS,
4EET, GAN D 1 D TH 5 CycleGAN 2 LT, fEOEEAZ
NHDT— RV % VIVOFEFOT — s AL A TSN TS
% BRI B2 ik %, IRICHS 5 BT, B b= 4 FREHD
Eifgt s NE ., DERERR A VO CRE A OFMIE B ISV T
9%, S OICEBRFMERONTEITV, 2 b D 4 DORSEHD
7 — F A Z A VEDOBHRIZBIT DN O DRERETRD, 6
ECIEBEEITH, BT, AL VT — MR X A VR T
— R NART — NRAB A NEEXALT DIREE RO LI
L0 FERIOHER R EIC K > TE UMM/ A T AZBHNT,
T — FOFHENTE 5 LW HFLEEHBINTT B,

2. BEEWR

2.1 Al ZERAL-=MRISER D VER

Al OFEBECIE T8y 75— 2 HfE%E ) &0 ) Fik(5]
NERINDET, EDOXH T —X OFHIIT A—2 58
WO B NTERNCTE TREL TV, T8y 77— 258
FE | OREREHIL. By /T2 EELTRITE *v
U — 2 3T — 2 i E HEWICHT L. AR X DRI
LCEELRY NT—7 DFENTEDLZETHD, 2D,

125

3k Vol. 21, No. 3, pp. 123-135 (2022)

By 75— BE LENE > TFEEIT O FiEAE L LT
=7z,

[/ 1. [The Next Rembrandt] w2 = 2 MIz o> TIERRSH

2L T T R ARZA LD EEE6]

T — RO TAL ZRIAT 23A L LT, 2507 — MER
AUy /T UTIE L, AL IZSEE SE 5 HEMThRT
Wb, ZOFHECE ST, ALIIEDT—T 4 X FDOT— ME
ORISR E SR L, £OT — NAY A NV EFFo - Eilg A H T
&2, ZOHMHZRHNL, KRFEE W ODORZEIZED [The
Next Rembrandt| 7m =2 N CTHDH[6], ZDOTFr =7 T
BN LT 5 MOk % 346 B DRI T 2 & ML &7,
LRy FU—2 BT B0 F—& L LTUER SN,
ZORER, LT T RO T, A, LA T U M BRO%E
DOORFEDEHR & L TR > b T — 7 IR(F S5 IKIC,
HERD BN, #TEDOROIR, BOIET72 EDOSEE AT
THE, BREXY NI NEDOHEAE LT, LTI D
iz L5 REgAELNS (K1),

FBFolr, AT SWE LRGN T — M —2 22 v D 12T
57 FAOFETErE Sz Z LR snz7], ATk
S TR S NIRRT — FEF TR TER | Shic ) =
a— AL, RERFERAIC/R -T2,

2L, ZbE B> TAL N7 — MWERE N 2R > b &
I SND DT TIIRN L, FEEDEEOT — MR L idm
LTAERTIEL, 510X HITEBEZ TS,

22 AIEERLZ7—FRAAILDEE

TA =TT == 3L DAY —TCHRSNDG=2—F
IVF oy U= R EE LT, B, BT — 2 ORiH
R ETNETARIC L > THRATSNTBREFATTH 2 &7 <
FET— 2 OISR BEIICETE D, 20 EICko T
AT PMENTZRBIRE ) 2 FF > CVA Z EBRH L NI o 7208, —
FTCEREF Y U7 OFBIIKEOT —F PYI D &
W RSB B,

THUTHRT U, BB D58 — 2 CIRE SR 2 FHT
TX % GAN (Generative Adversarial Networks) & FEEILDHHET
LWWEEE R S 7= (8] (4], GANIE K 21TRd L 91,
ERry NU—7 LilBIIR Yy NU—T D2 0DFy NT—2 T
R SID, T2 & ZITEHGEDOER/ FRNOEE, Ry T —
VIR Y N =7 BRSITCE WL DT = A S g R A
YD L) FREMED D, —HHRIR Y MU —7 3L ERee
B EFATTE D LB EEDD, b2 2DFy MY



EINF TS
—JRTER Y LS =L LTFEEIATTHILICLD,
B DS DFE T — &2 THREFEE OWHMBAIREE 725, 2D
GAN DEAME SIS T, DOGAN [9], Pix2Pix [10]. CycleGAN
[11]. ProGAN [12]. StyleGAN [13]72 EFMEREINTERY ., Bl

RER VRGO N T D,
il

]

Training
set

Discriminator

Vol. 21, No. 3, pp. 123-135 (2022)

CycleGAN 2MRZEI N5 E TIE, GAN IE 2 SOHifE » MED
FHIITENTNOE v MIBTHHEERO 1 % 1 OxtisE %
L LTV, FAUTK L CyeleGAN TIE, Mgt~ b X & Y
DORNZZED X 5 7extisn/a Th, FHOMOZEAATRE &
b, ZOWREEEHTLZ EICED, tex
12, BEOEZR (& 213, X)) ORETE v
MNEETFEOEY M ETHZ 81280,
D DB v NEOH B ATREIC /2 5,

Training image?

—

Generated image?

Random
Noise

1

—>| Generator

Generated
image

X 2. GAN DEAME R [8]

¥ il

X T

Y

3. CycleGAN DHAME S

(https://www. tensorflow. org/tutorials/generative/cyclegan)

FNHOFT, CycleGAN 12 SOEHE Y v RO A Z LA
AREIZT D HT LW IETH A [11], X 3 12 CycleGAN DFAMES:
%59, CycleGAN TiL, 2 20HEBE> b X, Y) N5 B
D& NS OMOZHRBEL G & WG 25 % 5, $7-.
Dx & Dy @ 2 FFEDRRAEA B 2 D, Dx 1T XIZ6 ZMH L THH
FEMATAZLIZEoTHELINA X EXDEICLDEETH
%o [AERIZ, Dy IXYIZF, G&EATAZ iz THELNS
Y &Y DEILDELETHD, *y U= OFE L Zhb
2 DDHEA T ORBEDOEFHDFR NI D X HIZFATEND,

Monet 7_> Photos

photo —>Monet
[ 4. CycleGAN A L72 UGG B & e O D24
[11]

126

B4 1L, ZOBRRE R L TR ROFRE % JE 5
FEOX D RERICEHR LY, FERFHE
DOERDAL A N i T BRI R L
ToAERAERL WS [11],

ZDOT EMD, CycleGAN [IZRFE SN DN
D GAN TlE, BEDT —T 4 A FRT— h ¥ DT — k&
HANEFE UG E T DT — N AS A VR TolifgRIz
B CTEDENW) TRV ENTND, LI THEETARE
W [T = RAF AV &0 DIFIEFINAEHEAE S CH Y | GAN
HHZ CycleGAN FEDT —T 4 A "RT — ¥ L LDT —
MESPBHIETE ZDIE, 7— hAXANARERT D HOD
—HEBEZONDLZETHD, LIBoT, ZOMmXTE 7
— R RZA V) OFWIZ, BHED AT 23 TE MHEEICIRET
HZEETD,

or

2.3 T — FREA VOB

A& BT — b, FRIEHEZ & D & 9 ZEHIE 2 2N B BT
e, 7= b A L OOHIE XA 8 ORI & E R
WAEL & 9 & UTERIREF 20007 19 HAdkITiaE
Sf, FNLK, 7— hDOEL I EZIMBIRET DIEIC
W, DEEE T E SERMIEIM TN TE T, 7T—hAHZA
ADORFFEZDONT Y, S FEIERPFIEMTONTND, 7ok
e i [ SR N A A = === T T 1 TN W S = g
DINZBET 2 0EER AT, BEHREMFEN D Z L AR L
7o, Farkas [16]1%, v =2/V L7 U R LOIGEZEH L TAL N
e — MEREFAEL, A47RT — MERDTENS Z L%
FER L7, Polzella HIE[16], JAFHSARKIIIS L OB
TR AR A VTN T-HIGE 2 VT, AU A0 T —ik
EZIERT D85A & BRI SNl AR T 2585
LT, TORER, BRI AZ A VFEI, D OJESIE D
Bro3n 7 — & oMl & < . HEBEIOSATE A RO
NI ERbhoTz, T— hOBEMFE LT ~F =2 7 OFORHE
DFHEOENEFRDITES 5, RFEHI72H]E LT, Winston
and Cupchik [1711%, BfZELT~F 2T N7 74 T —~D
i) & R At OWT N AN BT 2 R A T,
ML T 7 A VT — b &M, T ~F 2 7 (A7 A % 4
L R LT
IRBOFEBRTHASNZY UL, TTHY Do
MREEIIENOZARERLZLOTHD, ZOZbiE O
FEBR OB ARE ORIWEE 2 HEIT 2 Z WAL THDH &%
RLTEY 2O EPFHIRE RIS 52 T2 L B DD,



SR

HBiRT 5 X5 ITAMFIRIZ. ATl DA A VEBHEREA R LT
—T 4 A MOT— MEREEAMETHZ LT, ZOL I
T ARERETE D LW ) B AR > T\ 5,

SAWRFTDHEHRA

31 EAERaATH

¥ 2 BmTHA L L DT, FEgt y NIRRT HmigHIC 1
K1 DORIERNEA T, CyeleGAN Z{#H L T 2 SO+
v MEOZEHAEFATCE D, M4 ICRRTE EEROEFED
RIDZADH 2% LT=208, Al DS E R OFREORHER A & A V%
FEL, TORERCAZ A N ERSERITHATE S Z L &R
LTW5, K5 ICENDRERT D E ZAZRMEX TR L,
I CycleGAN D3 [11] TlE, BUrFEA TR D AL A VA FF
ST, T2 ZDOWNIERTE D LT 2T TH D,
L LEHIL, CycleGAN 1F, &FE ST — MRZA LD
Bp Y, T MBS S E AR AT DB A
WHZENTED EEZ TS, FHIEHIL, REO RS/ 5
T — hAZA N ETEFEORR/MGET — N AZANVD 4 DDT
— hAZ A NOIRAZIEFIZE IR 2 R > TR Y . ARSIOHBY
D—2L, Al DAK A NWEBRORHEZEH LT Z i aitsed %
ZEThD,

EH#]G
B RER B RicE
? WEEF R
—

5. AT DBLRA D LT B EH & i O BFR

FHG
=am L RF
BARTER :

X 6. AT DBLHAD FLI=7 — | & BRBRORGR

X 51%, BT DEX6DEITES ZENTED, EE
W= BAREG ) DA SN AR RS AR L2 b O T
— [ THDHEEXD L, Cycle GAN ZHWD Z L2 L THEE
PR HIRBIGR & 2 OREEH L= 7 — b & OF A ATRE
ThdEEZDLILD,

(AL ERZRBT 5] EWH T U A RT LAOELLRS
ERBHHHR, REIRINDZIFOEHRIZIBN T, SByldia
EIXEREZOEFRHL L5 & LB bhb, WPECE
FBEFFFR ENEIUCHT-HT2A 9, L LRSI
ONT, BREZTOEEHZ 5 L7250 TiEe AR BIZE

DIRE DB DY &2 9 LT HHIGER P EFENTL 5,

E 722 OB TN BRI T ) BRE D L
NThD, LNLFDH, Fab AABREIRBEEI,
S BITHIT ORGSR~ & f5e < DANPGEDIRE DIEL T 2,

127

3k Vol. 21, No. 3, pp. 123-135 (2022)

HHEHEENZ 7 B & I CITAREAMA Z /N T D D3RI L
T2 oTNDH, EAVTHIIGHREIIR- H AT &< AR
RENLT —T 4 A MO TR CToAREN e b 02 L Ta
BYE L= b DIZEEZDHTEA D,

— 5 CHFEOIRBEIORELTE < D HHINTO DG 52
ThDHEVIFEEF > TND, LA, KEEREDL DI
BEERY £EoT2 05 I =< XADHAERS, HARDHIHE
DI, MBOFF RS IR L= 0 T D1 IR &
D, PEEEL T D L BEBO LU E > TND &) 2
EWNTED,

TO XS IRRPUTINT, AT ATEA L CHEE/ PO B4/
GHETDRE T — A Z A VOIS DIIET 5 2 & 3Bk
BT —<Thd, ZOLSPFEEITIE, RENREED
B4 7 — b LV RGBT — N & B2l 5 OIX IR
5Thd, LoL, REMNZAPEOWGET — MR 52 L
LV, A, BaAZ < OFFEDT —7 1 A M higa
EZHTEL TWBR, THDH D% IO IIRRH O R %
ZFTCND, —h, FEO—ANTHDH M, MRT—
ORI A TR Y . AT CIIE L OB E ]
PEOHE T — SOl LTHWS, IROZETIE, FiilkT7— &
A D IR G IS <P DEAE DT — MESIZ OV TR
32,

32 WAT7—h

THARDYE D8N TR O EE/LHIET —~TH Y | Wik
18] & L THMESN T Tz, MRIES ESEREM T TEL
VEIREVED T Z &M TEDL 2 b Cnd, ELEIE
7 — FOREANRBEFRTH D12, T — MWED HAR 72 71
Fie LT ZERFATLOARR I L TH D, EED—
NTh DI TIE, THROIRD N EndiE T 2 7 T4
52 ET AT — b ATV s METELTX
7

TABRSROFID 1 1%, AT 7 TT0 ) THDH, INTD
RO IND e LTEREN A T T30 L. £
DX D BRELWBETENT 2 Z LT L <mbhTng,

WAT — b a2 2 FED 1 Dld, HORI RO HRZ
DIMOFHARIC G- CRIEEE D A T CIREET DT, 20k
THIHED X5 eIk ERR SIS Z E3bh oo, B4RR72
FiEZ, Av—h—% LEmEIgES, 0 LSENT LT 11
LEBEE, 2O LIRORLR CORKREEE, AL—h—%%F
TEHIEL LI bDOTHD, ZOFELE LTHROADRN
R0 SESEREIMEY HEND,

EHD | NTHDLIEM L. ZOREEZFIA L TEOR,
BOREBE, WRORE, WROMEREELEZDHZ LT, &
FIERFEORPERSND Z LR R L[19], EHI
BoneT T AAROFHOGICAETREL,. [T R
A7) [20][19] TN D BT AT — R E#IELTZ, X
1L, o RATHEFED Y —rD—Rd, 201744 A
Petcid, SUUTFUEASHRESE L COFHD—ERE L (=2—3
— I DEA BARAYT T T 60 LULOT HNAA =T % AfH



ES e S

HLTYH Yy RETAEFIEER R L, K8IZA X b1y
— ET,

K8 —a—"a—0 XA LRATTTEITD Yo 47
BT DR

WL SUUT U LA S & L CTHERE T — MERZ R
Lzt &, < 07— MNEHRED TYBEER O IZHET L2
GG CRILL T D AT 4 77— ML, ThE Tk
AL DI T2 ERRBINTEY . 2 EREAMA
OEF - BYEDNEERG L 72 b O TRy & OfEfEZ T 7=,
JRiEte, Z2< OHARDFEHFERE, Fab—F—, PHE L
LA ol Z2< DNz Da L+ MIEE LT N,
THAUTEDNT, FHEE THAE L IZBRARICREN-EEZTY
HLTT—RELIEbDTHD] EWHIREENL T2 [20], H
P/ ARDENEROEIZESN TS LWV I DIE, ZHETH
fEfsh &=L ZAaThs[21],

U v KA T AR MR 72 B0/ VO B/ i 7 — k
LB LT ED L D IALEM T S D D TERE N T —~Th
D, ZIUIZOHEDY H 1 DX —47 > N ThHD.

33 4 DDT—hRBAIVEFFoT- 4 FEEEDEIRDER

WL DT — NALZA VO, FRREEVEEDT — h A Z
ANOWE, BIOELET — b SRR T — N O T ELRE
T2 ThD, Tl By RATATIES PR ORES
BOTED L EMHIZR 2O b BN T —<Th 5,
B U v RATAHRFIE, B ARG Z /2 b o Tid
<, HEREBRETAD L IICRAZD, TAUTHIDD 5
P 3.2 ThRA=X T, WIDOE DAL [Hor 4T
ETTEADE LRSS EFHEL,

AWFZEL, AT DAL A VAE & AZ A NVEHORERE & DFESE

128

3k Vol. 21, No. 3, pp. 123-135 (2022)

BREMAEGDED Z ICL ST IS ORI Y
e, BT, ROL IR T Tu—F L%,

(1) PHEZHIC VWD 2 FEOE R v b (Bt Y M A K
OO~ - Bl B2, ...) #HET3, BEifgtz v b A
. EERE I ARMOEBR CER SN, E R B
RIERFMDFETH S, FHOHERE Y ~ BL, B2, ... X7
— N CRERR S D, To& U3, FISIROBHEOE >~ Fofl
SHamiOtE v b, 3.2 T Lz e+ 7 — MELDHEL
O H U7 e Es i e T — MBI > R LD,

(2) CycleGAN ZAE LT, Eifgt > b A LEHOREIGE >
b B1, B2, ... DFHAEZHAFAT LT, 228845k (G1. F1). (G2,
F2), &5 (M9), 2 >0OE{gtE >y MEIOEEH T
I INHOEGE y MNEICEBRBEERH D Z EVRIND,
SV IUR, XL DT — NEIE, RS DEEMOAR
B LI b O TH D EE R D, BT Lz
EIDEFHIT 507k E LCIE, LEESERE VW5,

E &ty B2
(7—MER

X 9. 2 FFEDMG Y~ HEOFH A ZE

(3) (LERIERNT, ZHARSEL G1, G2, & Bty b A ICHE
HTsZ LizkoTHoNIEEEY b 61 A), G2 A), ...
EHEALTTH, DEZEOBEMIZS T T MK & BnET
M 7R EOBEMET v — MENTHENRD, 29T 5T LT
T—= b RAZA G LT, ED LD RN SAER
RIFRE LTHI SN T — MIRo T A ONEREET 5 2 &
NTED, T2, gty b A LR EOIIEHOEE L
95, 7— MEREY FBLE3.2 THALEHET—F, 7—
MEfE > b B2 ZFIBYROT— k&35, 5 3 FHCiL, 1w
TOVERITARBGNLEEZH L TS LW IREE LT,
—J7. FIBHROIENIE, WPEOEBEBITHESNTHEDE L 3%
FlEHL QB B2 BND, 7— MERE Y R BL & B2 &ff
L TAICK L TREANEREAT -T2l 6L (A) &
G2 (A) ZHWTC, IS EIERERE T2 LT HE
DT — MESDVELERIE & i U C LD X9 2T icie
DOPEFRDLZENTED,

4EFSFELRT R RIMIDEE LRI IVE

% 3 T CHA L7 DM C RSN TC, B/ P B
/TSGR B LT Ol » b & FE Lz, T3 C oM
DFFABIEIT 2563256 T 5,



ES R N BT

EifgtE > b A : 8069 {EDILOHEIE:
(https://www. robots. ox. ac. uk/ vgg/data/flowers/102/ D]
L)
Btz b Bl : 1072 fADOEROT — MNE/H
(https://people. eecs. berkeley. edu/ taesung_park/CycleGA
N/datasets/ D% %1 H)
Efty B2 123HDON T 4 L AF—DT — MEE
(https://www. wikiart. org/en/wassily—kandinsky/all-works
#!#filterName:Style_abstract—art, resultType:masonry ODiH]
BaAEH)
Eig > N B3: 238 BOHED [THEM| LT HEDT —

FEE (RAHZ 75— FRK% CS23IN 7uv =7 kb “Chinese

Painting Generation Using Generative Adversarial Networks”

http://cs231n. stanford. edu/reports/2017/pdfs/311. pdf @
[T TGt
gy b B4 : [ K74 ) [19][20]2>H8HR L7z
569 A

it > N AL, CycleGAN 2 L CHif%E ~ b B1,B2, B3,
BEIO B EHAZEMRASATTH-OICHE L, Bz Y K
BL I, PEEED BGEDRFEM725] & L CHIZIRODE R DM 2
TEDIRECHERR S VD, iR~ b B2 1, PEFEOREREDORFE
Bl LTH VT 4 VAR —DReH A AE L, Fifgt v b
B3 1%, HEEOHZEOMFEF L LT, T4 (Gongbi) [24] ]
EMHIN D TE OO DR S5, BEitgt > b B4 i,
FEO—NTHD HEMTHREWELIZeT 47— Yoo R
FTAGIE] D OEY H UzF O Y FTh D, mkL7z
XD BB S HYE S g e/ €7 A4 Th
20, ERNDO N2 THAEEZE T LFHMESILTN D,
ZNHOWEIGE v N EAVTARIRRCIE, B/ WEEORSY
HERT — O AFEDOT — R AZ A VOWEEAT S & & BT,
FRZWY D o RATHEFE R PEPE L BEOREN 2T — b AZ A
NV EHR LT, EDOMESITZ RIS 5 Z & 2o T D,
K10 1X, Znb0% 48O T — MERO—FIZ =T,

£ Monet

Gongbi

Sound of Ikebana

129

Vol. 21, No. 3, pp. 123-135 (2022)

X 10. Z OBFZUZAE LT- 4 O 7 — MESLOH

CycleGAN |2 L= TH AV AL GL, G2, G3, BLVG4 &
Eifgt v b ASEATAZ LIk 5T 61 (). 62 (W), 63 (),
G4 (A) O 4AFEOERYE v MMELINT, K11IE, fEDEE
& AODDT — N A A NDENEIND BRI LI fEROF]
AT, 728, CycleGAN (X [11]DFEHEDS Github (R LTV
LZa—REHEHAL, RFIA—EZDT 7 A v Fa—=2 T 5T
TEHEFAT LI,

-_ Kandinsky style

Sound of
|kebana style

X 11. FEDOEEZ 4 SO T — kA X A JVOBG~ZEH U115

ZZCHEROZ, T— b AX A VOHEEHRIC AT 24 4
LEATHD, SV DL, RELHERTER, I T 4
VAF—, TERE, YU RATEFIED 4 EO 7T — R
ZEPEH UGl L7223 72D N Z 2 TH D,
DERFEER A8 U C 7 — MERZTHE L 7o) < 00D H
%[22][23]1[14] [17]1[15][16], ZADHOBFETIIVT LG TTD
T— MERO I E—EEA L TWAR, FO8A%7 — MEH
DVEE 7 IR CE D B2 oD, T8 2UE,
BRENERORETHD Z L &> UL, rEEfsick
1T BHISGIROARER Td 2 TR DI ERITKT T 2 e ANl E R -
TEY., THDSTHERSRICRE RBE 52D B2 6D,
Z ORI HE W I DIV TO RN T — MERLE
T2 5EbHHR14], FLRT—T 4 AT — V%
VOVESH ISR T E 2720, WIS LT bR
WICRE B EEZ D EEZ LD,

TAUTKF LT CycleGAN 2T 2 & AL X7 — hRFZ AL
EEEL, B OICEBREFE LT A S A U TE
W, BEOT—7 4 A T — MELEEL(LTE D, ZOTF
HEIC X - T, RG> O DR AL S -
FHHO Y Z a5 Z EATE D, 2 AL DAZ A VA
ERNTT — R A XA NVEFHIET D EEOFR T 5.

5. ILERSRERDHSR DT
8 4 BECHI LI T, TEDBIRICK L TS S FRAY



SR 2R

A NVEME T UTAERBE SN, TEOEBRIC I EIE 22
G A VI LTS R AR I HIL TH 55 2 & T,
AZIBARDEL I EVWEFHEDRL S EEDLIIFEHERL TV D
MWEHDZENTED EBEZBND, TEFHIAET CH
LI, MROBG WG IR L, T v — N A S
L. fEFRERHFHICHHTT 2 755 Ve,

5. 1 LEESER

Eifgtz > b A ZEfGE > kBl B2, B3, BLUB4 DARZ AL
WIZEHLUI-EgtE > b G (A), G2 (A), G3 (A), G4 A) D%
NENLG, T— XY b, T—7 1 A NOFHEE L EKBL
LTWAEBX DILD A OOEIRE T —T 4 A b E&ATEE
DEBTERL, 4 SO®gEy b, 7V—F 1, Z7/1—7 2,
TN—T3, BIOYN—T 4 2B Uiz, SR OMMEET
256x256 T B,

HEREF IR RFOFAE 234 (Bt 124, &k 114) &%t
b L, BLFESThD, HoiEEC [(7— T
7 )av—] LWH T TADFETH L0, T — OB
TRV D2 E BT — MIEBRZ R > T B, £ LT,
DY T ADFRLBHEOT DI, WHIT T, B 28
DB, BRI OIS T IERTE - FRITB L TN D,
L7=28- T, 4RI 20 705 30 ARATEICHIBR S LTS A,
e OB, WIER IR E 3= LTV B, EHEE
TOFTTH D0, Kk, a—r o HETYT
DOOBFETHY | EEHCE L TRV E 3= LT
Do

T N—T 1~T)—T 4 OF 16 M DWEIGZ ZFh A O
SECRRICFIR LB 1o iR L, R LB~ DRI % 5
ALTHbole, R TDHEGOIEFL. #E e 4
ATERE LT,

ML, £ 11w 21 RSO T 7 B o BRI T
o7z, ZNHORHMIEE OBPUZOWTIE, 7T— FAX A L%
FHE Lo o DRfgEE 2R L= [14] [17] [15][16], Zh b
OWFFETITELIOFTHIE H 2MEH S QWA 728, ARFFE T
R - e LORFFE O S 4L7- 23 OFMETEH (14175 2
BUTHBEZEDOVIRNEB 2\ D0 L, THPERISTEER
M EEESPLHEE 1 oBLE,

-
—

1 S AV TRt
BT L TE7 R — Bl
B 2 BN —TL
BE—H) KA 7e—{gE7e
BB PRSP — R LU
BED — 72 S —gli
URTFAe—Hhk7e & —ho
BHD I H—FRm g7 LU — D g0
FEFEo—EBIEHR E LUV
LR ZA—ZR T2
ECH e —l > T2 SRPER—VE TR
LE—REE

52 o

130

Vol. 21, No. 3, pp. 123-135 (2022)

23 4 DOYERENT X D FBEHHORE RT3 U CRaHIiER Z &
WA RDTT T 76T 5 & & BTt REEL T2, 21 1A
AD 5 bZENENDEE T N—TT L DFEHKE  H-DIE,
MR —T L, B3, ZE—ANE, RAE—EE, 29
B2 TV, BEN—TEENO 6 I ChH 5, Zhb oD
TPIER L OMEHEREE A RO T2 b O A2 TN OFMIER 2 &
W2 12~X 17 12" T, F727 7 7I3FNo0 7 v—7Tic
B AEEZEOEREL T (o DOKAECH S, * : SWKETH

Eo
£ ]
Individual 7 - - i - T
B i |
5 4
T
q - T
3 -
2 -
Ordinary 1
Groupl Group2 Group3 Groupd
B12. MEPER L) (k2 RS
Dynamic 7 ik —= o —
|

Lo LN 7]
1

H

6 - }
2 | 1
Static 1

Groupl Group2 Groupd Groupd
B 13, TEIO—F) (2392 SRS R
Stable 7 - iy L
5 4 T
T
4 -
3
2 4
Unstablel
Groupl Group? Group3 Groupd
B 14, LE—RLE] TR D B



SR SRR SRS

Bold 7
ﬁ | ‘
5 |
&
4 I
3
7
. Carefuly
Groupl Group2 Group3d Groupd
B 15, TRAB—EE) (2395 EEEHmE R
% %k
Artisticy _ = = =
6 7 ‘
S‘ -
4 - +
3 4
2
Non-
artisticy
Groupl Group? Groupd Groupd
16. [T —2i0 Cu 1Txtd 2 HRIR MR
Eastern 7 | ks b
&
6
5
&
4 4 T
3
2
Western 1
Groupl Group2 Group3 Groupd
B17. THRIFEE—PEEER) 12092 EElR R
5.3 OTRER

L) IN—F2 LI N—T4ZBALT

X 12~ 16 O nd L9, ITA—T2 LT —741%
LAl A2 T D, RS MEMEAS—F L), TRIR—IEE
[Z=—Z=iT T2y DA TR, Z—7"2 L 4ICHE
EZHY LTAHRHNERNSN TS, ZOZEITH T 4 A

131

Vol. 21, No. 3, pp. 123-135 (2022)

F—DAZANEY T RETHEFIEDA X A N O EE
BIRNZ L ERLTND, FHETOWI, F—7"41F [HPE
F—PEEER) RO IOEBIZELTHL 7 —T1, 7
N—T"3 & 1 %KETHEED D LFHESNL T D, BIOSWH
FreTb e, Uy FETATIET RS T3 < ChltgEin
THDEFHMESNTND Z E 2R LTWD, HERE ) S
~OBATOEREOREE Cha L35 &, oy RAETAT
ABTHTET IS 2 BRI ORISR ~OBATORE R O _FITf7E
T BNDHOLEZZTHLWONDTIIZRNA ) Dy,

@) IN—F1LIN—73 LT
FERICIX] 12~ 16 I Dood L ole, IA—71 & 70—
7 3NHUTF i A 52 T D, FHC TEIR—EY) . 20—
FHITIRN) OEBIZRW T, WE ORI 5kHETOEE
EZHY LT DRSPS TN D, Z—7 LITPEDEL:
EOERE R T-BTH Y . 70— 3ITHPED GO
WEFR-T-EgRTHD, AV VT ADT—"ekhd EEFNEN
DOEEERF->TRY ., —HEEHEN O 2 - PR L L= bl
HEF LA HTHDDS, KO ARERREHD TIEED AL A 3k
WRAEFFOE NI ZENTE D,

(3) FEINEDNCBIL T
FEIENTBI LT, Z—71 &£ 7 —7 3 HPHET
BDAFHEL LATENLL T CTh D Z LITHBRGE, EROA
DR WA brg Then oY gt ra ey gV = (i O N AN A X i i
HNIDIRNTHA S, FoHETEB BRI BREZRE L
TV EFHMESNTE S, & ZABRARIRTIL, 7v—7"1,
21T LTI N—T"2 41T L0 mOEEE RS LFHT S
TW5, WH - FHEOBE[14]ICbH D LT, ZhETEE
RS OFHMAAT > 72BRT, g & v BE0m73 @ il 4 15
B ENED 0T, ALEIRRCIIR 2> T o T
W5,

Z IR OFERRIENZ SRR O —onH b EEZD
B, BNARITHERANR T — FRRBRIED AT ¢ 77— MIHE
T AN EL L, BRI T D EEREFFOL 9127 oTX
T EZ DTN, b I —DOFREIL, FlIR~7=L 9
WA D DTNV OEIRZE D O &AL TRHET 5 D Ciizz< Al
WL THY PFNOERNHZDT — ALY A VA LR
B e EOGEEZ DAL A VIRITI N LT Hifg &
FHIT5 & D ARBFFEORA 2D T ORHEIZ L B H D &
R Do AV VI NIRRT — MEG T HND & HRIA S
WHEDER N E DITITEAM 2 ERMZ Db OERFET D Z &0
TE, TNDFHIIIRE A 52 0T VDTV L H#E
BT, ZRRZZTIITREIN TN D EEZX LD,

(4) BEEERID RN B LT
B 17 VRT3 L 91, BRI &0 D FRONSRT 5 []
BE TN 2 HBROTOT IS FHEAS B 4 AT
725 TCND, FREIASHEPERIEERDNC B L ClE, BPETIXE
IR D Z L DL DIZH L THEFETIIA DM )i D 2
EVZ, PEEECITEITEMMEDIL QO D DS IERI I SEEDS
20, T EOEWMER STV (251126, BEEERIH U
MEWND TR U THRIRE 2 DS ZV DR, 1) g7 <



SR

THEGETEZ DNAMOFHIEE & 1358720 #EIoo
XA E Lo QRN EEBZ DND, 2 AX A NS
DRIGIBIEOEEE L L CTEESNTRY . mImEE CIZ<
W2 LB DENEE DN TE R D Z BN CH 7= &
B2 D, MENELTNDLEEZLND,

— T N7 2 P & RIS 0T D OFEBLIBZR
T, BT A VAR —DFEE S LT AEODRI AL A L
TR LT AEO BRI b R S, ENSEER R 2 5 2 72
LD LEEZBND,

6. AL

ZOFETH, 2O TIREINTWA T — b & AT OBfRIC
B AIFZE HIEIC BT D0 DD EIZ DWW TEET 5,

6.1 Al DRZAILVEHET—bREA )L DR

Z DFRSCTIL, CycleGAN &EMHENDEHITD AT HiffizfHH L
T, 2O0HEE Y A L BOENENDAZANVEALIZL S
TEE L. Bty MAEFERYE Y FBOAXANAOEEY v

BT D REE RV, BRNIOE, (B0EEZ SESE
RT— R OX VIIVOBEBIC AR A NVERR L, ThHDT v L
OHEiEE v MEOBIRE LDESRIIFRRC L o Tk LTz,
TEEMNIE, CycleGAN & FV = 2 4 A VEHAOFIE T, 3 D%
BRFEDT — N A XA N o T BIIARY IR CTE HinE
MM THD,

COBWNIEZDIZIE, b2 b T — FAZ AL EiHane
WO IWNZE A B MEN DD, TNENDT —T 4 A MRT —
R VMZIFTENTETNDAZ A NS D Z EICHELPFEET
DR, T— b ARZ A NDMATE DM WA 5 2 13
HThHDH, WA TERHZ LR ALIRE v /5 — 2 25284
HZET, =a—F) Ry NI N v 75 —Z Ot
L., FORERARZ T2 mig % H1T HEERH D LV H T L
ThHD, AWFFETIE, ZORMAFIH L CHEfEZ AT R
DELALEFEB L, BEREDE > TV D HERTERRI ST
CHFHEO YD Z R C& 7= L& 2 D,

ZhEToOWFE[14] [17] (151 [16] TliE, AV P07 —h
ROz —%2HLTRY | Z2O/RR, 20X 5 RREY 2134
CCWBRIREMD 8 5, AWFFEOMBINEIL, AT DR X A VIS
OFEREEFIA LT, WBRE DT lRask - e ANBIc L - T3l
S ENDRY PR L= 7 — FEHmOBET LW Fin 1R
L2 &ThD, bhAA, T— NAZANOFEE L BEOENK
TDOARZA NVEPAY T TSIV TND 0 E D DB L T
S B DU METH B,

- -
——

62 #HEREHICBILT

FElTHANTZ L DI, T = MERT — b P VRO T —
R AS A NI 2 DEFEIE N E T HIThN TN D, A
WM CIIFEICFD S BbD3->THHMH - F[14] Winston and
Cupchik[17]. LW Polzella et al. [16]ZHEIZ LT~ LLTF
I, AEAE G 2 G OERFEER CEH S - gBRE s (

132

3k Vol. 21, No. 3, pp. 123-135 (2022)

YINAAR) ThHD,

[ - Hk[14] : 67
Winston and Cupchik [17]
Polzella et al. [16] : 60
AMFIE - 23
AP F T DHEREHUT, MDRIROAFFE L Folge L TR &
SERDZDITTIIRCN, B RESTIFRNENR D, F
7oy DFRSEBR O Lo — 2503 4 (T— b AZANTE)
4 (T—RRZANE) THY, T RE I TIER,
LA L, AWFROEZRBANE, (IEIGHLIZE DT, 77—
T4 AR, T—MER, T oy oV EEAMET DI EICK
> CTHAFFRIZIE SN TAETRTUVMRY 2P L7277 — h A& A
IO LR a1 ST 5 2 & Ch D, ATEOARE
WX, ROV T NAA X T =2 AL LoD
FRRIZL > TURENIZ EBEZ DD, FEROMZETIE, 1BEL
T FEROAMERA L NCT D200, L0 Rk 7 LB
FBrAET D EEDE LI,

131

6.3 FHEZFRUVLEEEERICEILT

AWFFETIE, FEBRFOFAEERYERE & UTHW, T
HARNT, R0 IRk 2 ZEDFAETH S, FERFIIE
EIAZBED B - FRNRVOT, 1 OITEICE L T3
FIZETIFR, ZO10T <F 2T N7 — b EFHETE B8
2 LU EHERRSC T ER R EOT — SO FZE AR
FH L LTHWE N S0 W) BT 5, #EDNT, 77—
hOHEZIIEMRL, Hx DT —T 4 A b, flx DT — MES
REIZOWT 7R E Rk R > Cd, LosL, Tk 575
FRDSEHMAERICR Y A A SEAFREE LAV, BZE T~
F 2 TN X DEFHfOE M, Bz X, Winston and Cupchik @
R THHELNTND, —F, 7T— FOHMFE Tl viE
X7 — FEBRETE 20 b Ty, b OFER S
DFPEZIEASNTEZ GG s ED L & Ut LT
ED L 725 liAE LT-NIEETE 5 B2 65, b HAA,
T— hOHMZEERE L LTS FEREITO 2L TEDOL
D IRFERIMG DD ONNIRHIENT —<TH Y | SO
ELTEZLTNER,

7. fE

AFSCTIE, AT 2 DEER AR DED Z LIC k> TT—
%@“ﬁ%ﬁﬁ&wbzu&?%%wﬁ%K%Té%Lwa

WL Gl Uiz,

@WéﬂA9%@%M%%ﬁ@¢£7~ﬂ%ﬁmvt%i%ﬁﬁmé
728 LB OFEDSRE SN DI, AL T — R &I
DI DRI TOND L7 TET, LU sZEns
DRBDIHAL, %ﬁ@7~?4x%%b<i7~%9«yw
DT — MELESET —52 L LCAL I S8, 5 L AT
WL THREEDT —T 4 A RT — b ¥ VOVESMZET-AF
fa ALIC Ko TED 12 9 TR AThoTe, 2k HoC
AL T — hEED T D LN TENRSNDZ b H DM, &



ES e S

FITFIUTELOERTII e E 25, TNHORATIH<
ETH, FFEDT —T 4 A M7 — b V¥ LADMEY H LT 1E
SZRAESREED HTICE EE o TV B EEZBNLD,

T =7 4 A MIALOARENEENLRNG, k2 EH LD
TIEERAERE 9 ERBB, ZIUCL > TH LWERZEY H%
9L LTETND, ZOX I RAER Y mERAILEZHTED Al
ITEBRCX ABREICIIE > TWVRWE W2 D, 2L TS
2 —F TR < (GAN & WD BAID AL & 5 Z LT K> T flix
DT — AL A JVORRELE ZICH DD, & BITiFYbotf
T LD MRS - WEEEOMEOAREIM)R ED, T— MT
B2 AREMNZE, VR IULT — RO ORI T
O —FTERNEA I D, ENDNEEOIARN NI TH D,

AFSCTRE Lo, Al L DR AMAGDED LI HTL
WERRE VD Z LTl o T TEEE & RO B - flism]
DAL A NVERFREAGHIL THH H ZENTE, W00
BUTRVR ERDMS DIz, FlxE, B - PErEO YL
O B RO BT R B LIXE 2 E WV DR
monl, FEEEO 1L ALENTHICE DT — MERTH DY
U RATHEFIEN, T 4 v AT —OhhG A EEN
WEWHFERIZA2 Y | v RETATIEN D T 4 v AF—
OMEE LTI Y . TPEOMSRT — & F 2 HAERMTIC
D &0 O PHmRER b B,

F72, GAN DMFOT—T 4 A T — MAZ A NVEELLL
TRl — 2 AR CE DRRE AR 2 Z Ll ko T, g
T— b & BHET— F TSR T — P OF R EGHEEAE DL
D EVD | TEROZEL X B2 DRERME O, ZUE. A
FSCTIRE LI TEN, 7T—T 4 A M7 — MERDRFETE
% Z LT K o TRl RS A T A% Z1T D 2 ) R T
TT7— bW « FHEN TEDZ 2R LTEY, B LAT
EOREA DIEANTTRETH D Z L 2R LT3,

ToIZBIRESTIR, 27— MEEDSHFERID TR &0 D |
PG T — MR 2 & D FREE DR A LR 2R R 12
LTI, MR IE LN D ETITEE STV,
TR BREEAHALNCT D Z EITAROBREE Lz,

SE X

[1] Silver, D., et al. (2016) ‘Mastering the game of Go with
deep neural networks and tree search’, Nature 529,
pp.484-489.

[2] Silver, D., et al. (2017) Mastering the game of Go without
human knowledge’, Nature 550, pp.354-359.

[8] Kurzweil, R. (2005) ‘The Singularity is Near: When
Humans Transcend Biology’, The Viking Press.

[4] Creswell, A. et al. (2018) ‘Generative Adversarial
Networks: An Overview’, IEEE Signal Processing Magazine,
Vol.35, No.1, pp.53-65.

[5] Kelleher, J. D. (2019) ‘Deep Learning’, MIT Press.

[6] Pickett-Groen, N.(2018) ‘The Next Rembrandt: bringing
the Old Master back to life, Dutch Digital Design:

133

3k Vol. 21, No. 3, pp. 123-135 (2022)

httpsi//medium.com/@DutchDigital/the-next-rembrandt-brin
ging-the-old-master-back-to-life-35dfb1653597.

[7] Simonite, T. (2018) ‘How a Teenager’ Code Spawned a
$432,500 Piece of Art’, Wired:
https://iwww.wired.com/story/teenagers-code-spawned-dollar-
432500-piece-of-art/

[8] Goodfellow, I. J. et al. (2014) ‘Generative Adversarial
Nets, arXiv:1406.2661 (https:/arxiv.org/abs/1406.2661).

[9] Radford, A., et al. (2016) ‘Unsupervised Representation
Learning with Deep Convolutional Generative Adversarial
Networks’, arXiv:1511.06434
(https:/arxiv.org/abs/1511.06434)

[10] Isola, P, et al. (2018) Tmage-to-Image Translation with
Conditional Networks’, arXiv:1611.07004
(https/arxiv.org/abs/1511.06434).

[11] Zhu, J.-Y, et al. (2017), Unpaired Image-to-Image

Translation using Cycle-Consistent Adversarial Networks’,

Adversarial

Proceedings of the IEEE International Conference on
Computer Vision ICCV), pp.223-2232.

[12] Karras, T, et al. (2018), ‘Progressive Growing of GANs
Improved Quality, Stability, and Variation)
arXiv:1710.10196 (https:/arxiv.org/abs/1710.10196).

[13] KarrasT, et al.(2019) ‘A Style-Based Generator
Architecture for Generative Adversarial Networks,
arXiv:1812.04948 (https://arxiv.org/abs/1812.04948)

for

(14] FAMST4A, 10, THREEE 31T 2 =Lz
B9 2 DEEFAY T ) BREENL SARIFERCEE, Vol.31, pp.45-66

(1991).

[15] Farkas, A. (2002) ‘Prototypicality-effect in surrealist
paintings’, Empirical studies of the Arts , Vol.20, No.2,
pp.127-136.

[16] Polzella, D. J., et al. (2005) ‘The Effect of Color on
Viewers’ Ratings of Paintings’, Empirical Studies of the Arts,
Vol.23, No.2, pp.153-163.

[17] Winston, A. S. and Cupchik, G. C. (1992). ‘The
Evaluation of High Art and Popular Art by Naive and
Experienced Viewers’, Visual Arts Research, Vol.18, pp.1-14.
[18] Bernard, P. S. (2015) ‘Fluid Dynamics’, Cambridge
University Press.

[19] Pang, Y., et al. (2015) ‘A Study on Variable Control of
Sound Vibration Form (SVF) for Media Art Creation’,
Proceedings of 2015 Conference on Culture and Computing,
IEEE Press.

[20] Tosa, N., et al. (2019) ‘Pursuit and Expression of
Japanese Beauty Using Technology’, Arts Journal, MDPI,
Vol.8, No.1, 38, DOI 10.3390/arts8010038.

[21] Fenollosa, E. F. (1976) ‘Epochs of Chinese and Japanese



FENFRL R AR SCEE Vol. 21, No. 3, pp. 123-135 (2022)

Art’, Dover Pubns; Revised edition.

[22] Berliner, D. E. (1971) ‘Aesthetics and Psychobiology’,
Appleton-Century Crofts.

[23] Freedman, K. (1988) ‘Judgment of Painting Abstraction,
Complexity, and Recognition by Three Adult Educational
Groups’, Visual Arts Research, Vol.14, pp.68-78.

[24] Hua, S. (2018) ‘Chinese Gongbi Painting Teaching’,
Shanghai Painting and Calligraphy Publishing House.

[25] =il A, THAEM A ROHR - sEVHDHE ) A
BOUE, AHEIE (2009>

[26]
https:/iwww.parblo.jp/blogs/guide/the-difference-between-we
stern-art-and-oriental-art

134



SR 2R

<4 3aArv v

_—

E
2016EERUHR BRI AS, 201 SAERUER AR B PRI F OB A
T 202 FBER L HIUHT & 0 TR R R 130
PRASHE, BUERBOCFEREDIE R,

i BT

19T HEREI R FRFRHE LIMME T, AAREESER GINT) A
o 1994FATRATREBMESB(S IR, 20024 B PR R 1E
WRPFRESE, 20084E 2 HIR—VENT KRR, BHEREIR
FTWA VR — VAR, BEREEFE T 2n— AN
—F X NI T VT 4T zu—, [EEERE 7 za—, ATH
ReafERE, B (I

TiE EF

LBMFIUNFEER LT 2 T NT WA L R2E, BRI LMK
SFABAR, ATREDIFERRZEIEWIJEFTHFZEE . MIT Center for
Advanced Visual Studies7—7 4 A b 7 = 11—, FHERKZFER
AT AT/ A —Ef%, RRFGHRAE AR R AR C

ERGSSATTTT — M A/ =3 3 VIR PR E 0.

20164ERE U WT I LASHifE, T— &7 7/ uad—&@E LT
AAREEZRIT L7 — MillE - FFEICiESE, it (15

135

Vol. 21, No. 3, pp. 123-135 (2022)

R #

198 T BB R E R N SR ER e LR k.
FEBREIT, SUEIERA, B, R
TR R T, BUEICED. FIRFEE IR, T,
LB ORE, FUE, 5 Bt o —~vr AU F T —
A, RNVTF AT 4 T OGEURER. ARLEFE, AAGRELL
RSB, L (LB

R,



