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Abstract

Background  Contemporary generative artificial intelligence (AI) increasingly produces visual and
interactive experiences that appear natural and smooth through automation, prediction, and probabilistic
optimization. As users generate texts and images and receive system responses, they tend to encounter
outputs without sufficiently recognizing the underlying computational procedures, the ways in which data
are configured, or the limitations and biases of the models involved. Recent scholarship at the intersection
of art and technology has actively addressed issues such as datasets, synthetic media, prompts, and the
politics of technology. However, conceptual frameworks that connect these issues to the critical functions
performed by Al-based media art and analyze how artworks formally position their viewers remain
comparatively underdeveloped.

Methods This study proposes friction as an analytical framework for media art criticism in the
age of generative Al The study brings Anna Tsing’s concept of friction into dialogue with Alexander R.
Galloway’s theory of the interface and Jacques Ranciére’s concept of the distribution of the sensible.
Drawing additionally on Kate Crawford and Vladan Joler’s anatomical approach to Al systems, the study
formulates the model, dataset, and output as three analytical layers. Friction is defined here not simply
as a metaphor for resistance or technological failure, but as a critical event in which the conditions of
reduction, omission, selection, and exclusion within AI systems are made perceptible through, or sutured
over by, the formal and interface structures of artworks. These three layers are not intended as a fixed
taxonomy that exhaustively explains AI systems. Rather, they function as components of an analytical
framework for examining how individual artworks perform their critical operations.

Results Jooyoung Oh’s BirthMark juxtaposes original artwork footage, the Al's object-detection
process, keyword outputs, and the results of the AI's semantic processing of artists’ interpretations
of their own works. Through this parallel presentation, the work makes perceptible the gap between
different forms of computational interpretation and the experience of art appreciation. Unmake Lab’
s dataset practices appropriate visual conventions of machine-learning datasets while introducing
residual forms that cannot readily be reduced to existing classificatory categories. In doing so, they
reveal how datasets construct certain entities as recognizable objects while omitting or leaving others as
remainders. By contrast, Refik Anadol’s Unsupervised functions as a comparative case in which certain
technical conditions are partially disclosed, yet the tensions made perceptible by this disclosure are re-
sutured through immersive visual surfaces, an anthropomorphized self-narrative, and the authority of the
technical research community. Friction thus becomes partially perceptible before being reabsorbed into a
smooth viewing experience.

Conclusions  This study proposes friction not as an evaluative criterion for judging the critical value
of an artwork, but as a critical framework for analyzing where the conditions of an AI system become
perceptible and how they are subsequently sutured over. The study thereby shifts the criticism of Al-based
media art away from assessments of technological novelty or the possibilities of artistic—technological
convergence and toward an examination of the conditions of reduction, omission, and mediation
embedded within AI systems. The proposed analytical framework may also serve as a conceptual resource
for design criticism and design education concerned with the critical interpretation of generative-Al-based

visual culture, interfaces, and data representation.
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Fxoto] B -HolHA- S-S Al B4 S92 Aok, 11 BAE 3olA Aty EXER A4S

H I A 2= 25799 (BirthMarky, ddlo]23 ] dlol8Al A4, #9 ohtE(Refik Anadol)®]
(Unsupervised)S A1A3t4lth Al Al Al wlt]ojolE AAE ¥ Tio] ohat, AH) <14]3} ¢1%]
S, 7A A2 dolEAl 744, A Bl 297 EEolee AR 0 7]§Z4 17401]*1 o] of g A
tE2A ZAEsheAE sty A Addstolnt. %0 71ed 4% A7) As, A AR 9 vg
=5 A AT 4 vk A= A A st

AEA L A AEE A5 0% AFSAL AE HBA S92 WA 9% DA} okt 2

Aol A wd-dolEl - £ 0] 917} o] @A TASh, QlE o] A0t Hlole] B, Z2o] dFo] v}
EelUAL T BUSHEAE Hmo2a BAEY A8 Hs AT S 9ask Ade Amska
o5 o) A AL AT0] vl olotEst 714 gl v1EA B, 1%l AL A2 2ASE 2AL
oh Eejum A AsHe A AHOR 68 4 98-S EEsnA Fk,

www.aodr.org 367



2. Opel o|2X My

ktIOI ul.xl'

2 1 E]HA‘|II_I- %ﬂAlOl Lé
< 2=¥eto]A o] d(globalization) 9] Q17eH4] B4 oA STt Aol
‘:_.i ] O

oh} A(Anna Tsing)e] vh /i
A A= AL HAA AA7 A 9H
A

A3} B dehs B 27 oheh, BEAL oln] g e
A 330l st A gHE Aol ook, AR ThE Aheh 94}, E3jel ALWAS Fakohs FA0A
vza AUH9 e dEth T el Weln B4, odleh BE5 e Aol s, olFeks AA
oA W% ol A3t AT AHE dA gtk H olelet ol@Hel FEo AL vholeby ¥ ETHTsing,

2005).

o e A ol S JAEOIE 2A AR A A FUHA g, w2

FE RFUAE o5 AAE e shzel, A14 - 2t nhat oA QA ol dx BaEe
PEWA 1 Aol 4 AACIA HEEE ik, 5 A ohto] §89] A of gl BHSKE Aeit
obfet, Aol AYsHE THY ool AR E Eetslo] ek Aolth, Had AA: oS AATORA
@A) Seshe Aol opeh, bk BatetEA 7 1 2 P Pict, ofnf HEL WYL B
2§k 3ol olet 1S MRSk S Eat AukE wEoluh #ge] ek,

of WAL AHY AV RHA Ao} Yubd BA) A2 AA 2 AN BAL M@0 4 Fet.
AR ALY QS S Ele ARl AR AARO R AYsHA) st Folo] ohy AR $45T old
2o} o] AHE LT wet Aado] ThE 4 g AAVE dekith BHAoR AE sk AN
Holt AAYE AARE S dlolg o] LEsh A st GA ATt of ol A WA
SIS R, Sl S AW el 951 AAW 9ol ohyek, o1 S A AT
WA ABsheA FeH o wasks vtk s1%o] AR AAXHA AEFHe L7kl E FAH
QL T SRS B QL A0 Wl P

B4R AL A vl ofotEo A Fag AL o7t HFFo| A

Adstd H=0 A o] AFo] P4 B B LolA oARA Al A E =7 e Aof =97} o] =&l
Asste A WA o] 24 e vtz of Aol Jirt. vhE2 B ALt A7 A4 AL gt
Faoh I M| et 21& A 3k ot o] A2 HiFtol A ofmt Mt e AX Az
FAHEAE o] Mo s &3] AYHA ged. v Dol e ol BAIE U129 i 25

59 AHict,

grehs AHL AR 7} opu e, Baols

Fl

i Fx

2.2, QE{HO| AL} MM X it
oAy R, A Fol(Alexander R. Galloway)?] ¢lE|Ho]A o] 2. AAF AlQ] w1182 ¢lElH o] A7}
A7) 5o 24L& ol9A AL XP@ﬂo}LZIE w4571 913t WRE Atk oA Qg Feol A=
gt Spolu AR o] et AR tE AHE wilchs 554 BEold, 14 AAr| R AiE
AbEste g olth. 171 ok QlE Jﬂ"]’\" “AHEo] oty A3E AFESh= I (not things, but rather
processes that effect a result)” ©|cHGalloway, 2012, p. vii).

o] oA e Ho] 20| uf T1e]5-2 i A7} AR THE Zo] ofu ), w7 AUA| A & 2ot AARE
& A3t A $o] % A (Wendy Hui Kyong Chun)2 YIEH I 7} gh| “ub ¢l&=(friction-free)” A2
TAE A= QAN AA R A ZEEFO] H7HAEY &A5E Sl f-A" Tt AF g Chun,
Al QIEj o] A AA| ARGAR7F 2] RS Yot AtE Wty W74 wEARL 1
12 Bigh- Mg - ZEjglo] 2Hggltt, e oA AL 420 xUAY Ho|A|qt

o

e

k4
[¢)

2006). A%

>
2L
=
rlr
I
S5 ofl

368 Archives of Design Research 2026. 08. vol 39. no 3



MAZE RoE HolA S P AAFAE 2 Fxuh o] HolH AP Al Ae oAt
St ARG B7o] ohleh, RoS AL FYG A2 AU RELAE 2HsHe Aedolx

ox
2l

(interface politics)®] &2 & olsfi& 4= gt}

ofelgt Aol A W2 A Add FA4 AU HFo| AL RN ogA ML
ZAHEAS et ALA7) upEsks AAAHE At vz AR A7t ofd el Skl HEtka)
Algjo] shte] 944 Ql FHoz 2g At 2.10] ARt AAe 4] vt A H5& ook, of
A2 1 AFol el AH-BEY-FdS 7A o9A SA AR=2 FHYH=AE 7 HA o2
Aoz AA R

2.3. 29| 28T HIZHINC| YRS

A3 FA 2 (Jacques Ranciere)®] /49 £ /g2 FAY Al9] E8o] & 77 7hstt AR
TEN FAZ vZHASe=AE U471 S AAushd B3-S AlFdeh oA A4 £ R4l
Hol1 S| Tl 4= QIS 2Aste dAolH, ofd E47F 3-89 AlA oA A 7Hedt Ao s

al
214 ¥ =71= AAstth(Ranciére, 2004).

Zo] ohjet, of| RS AR ol

Ao AATFE 21 M; olalg 4 qle. A4 11741 ol Iz AekA) gkt 1AL
7] ol @ A& Bol7] st of @ AL ol g 10}~Aﬁﬁffgxﬂ Ag T4

A AAAE AL AT vt ojotE ] vjg 2 &2 Ao et Azgie Friste d HE = fldh
old Wt A7 A4 7Hs Rt AR AASRE AL, off 2poje} Foj7t Kol oh= ALR "HU=AE
A ook gt FAo 29 =ol= Eu o] 29 wiZi7F et FR Ao XA ¢k, F9lo] F52
AAC vehd = le7te 225k 444 - JA14 2Hede Boett o224 EuA AA et ddo A=,

QIEfao] 2 thxo] vj7fe] ofef 712k Mt Z0] Bateleh A WA ol 24 Xt elo] nhETY.

_4

2. 4. MME Al AL O|C|0{OLE H|H JHE o 2 A2 OpE

A, Adol, A2 =ofe AR e S99 Aol gttt 2 HEA AA7E ofolA of|
vt A& rtste] 414 @A HESEAE 24 . AR flols I Sl AlLE Wil Moy AE,
ZEFHE AA o9 *‘JJ— AdEsteAE BASH] gk A2 28T “H7H«1 A7E ol A2
7Fedt AR e FAZ H7MASRIEAE BT Al =0l 44 H5o| 24, Wl 2, 74
w2& Aist, of *1] Aol waret W Y Al Al pltjofolEe] H[B A Z5g BT + e v
ol 4=t

o] 2ol Al ubE2 HuHstE ALt AA L A1 @A vt E HFo] g uo] 29 WS AH AE2
AT T B oA 77 et AR S5k v A ARdE S P2 AL A AR O BE 2
k= FAA WA okye, 71ed 2Ry 28 AAE AABHA L =t B2 &, dlolHAlY
ek w99 A4 Aet o o] Ast PO FAIHA] Hstal #Ajo] AZShal s
A= Ao R ke uf vpdo] WAYRhT.

o] oAl W I1e g3t vhEe A HEFAS) e obue MTel e A% Wl Wkt vt ol
APt A7t obdeh, 5l0] AHgAel AN BAEA GES 2HE Adck vpe 1 2]
FEE AL AT ool kA Spick, 2] ojziele 220l 94 TS BafsAL AR o2 o
AAS B, BRI g ol dolele] 4] ool AT ol AT, W2 AFol dolesh
Qe 24E AV SHRUAE ol BYH St sk A4k ol T §4E 4 glek. webA o]

www.aodr.org 369



uhae] A9E WS ek 23 o] 98] olg wl, deisol 2 HA, BEEA, dole HA, A4y
ubaka} 749 B2t ek Table 1.

Table 1 Comparison of friction and adjacent concepts
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Interface politics Galloway, Chun . i = oY ZoM 2AS 2O|AH SHALE
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e TSR AT EEM Mstels Az F231C)
_ OHER2 H|O|E| HR(7h ZZ 2| SAlnt
. HIO|EQ $Z-BE2. 835 - =T o
Data politics (Sl:?v:]fozrq %Jﬁierh J};ﬁi ;!=|_a:pj. HY X ;|r o oY A S0|M A BT
gnazio & klel = CH O A|BIE| =X|S ATt
Cox et al: Meitoft ANSH #E5S STHAZ| D Y2 DHEE2 AL S5 ZHa617| st &
Productive friction  COX 8 MEION oo as ol e xoz e Hzro ofuizt, ARl BRI 20| 42t
’ MEEE 7ts8t MR E5iots WAl B,

#1&(Burrell, 2016, pp. 4-5)& w412 2312 %9] BEWA(opacity)S 719 M]H, 716 Bele o] 23,

WAEY el 8 BAsiel Azt ool A4 Afolel TRA RAXT FEeHE, of el Al WA

BEYAL o] =89 BA AT A4 AdHTh. Teut vdo] ojdt BAXE RS s sor &

A8716d BAR o, npke AEo] FA3t gt A SolA A7 P AloR
A

=4 E]— ]—
£ W0 FETT, e BERAS A4st A28S B ¥

Rk 3 A5 7] 18 ol ohet,
g3 849 7Ho] njstd -ulB 4 BAlR FHsk AWML AY) 98 Aol

4058828 4 v A0 A o 282 E

HCI9} UXOA] w2 thA| 2 A2 A9 558 Wallots 84 7HFEo AAL o] Hof gt
A5 olE ;A TRl AFE o]E AAHH uFEK(productive friction)& AZFste], QA Ao}t Frho]
AHgALO AAE A P5S WEL WA Is G2 4 9loka Eok(Cox et al., 2016; Mejtoft et al., 2019).
o] =i9] npEe AR AWEE =37 o AAATE AYschs 452G A9t Rk BA 9 g2
S A o2 HARE7IF obdeh, AL AIARY] 23t Feto] 2E9] PAaE e A HoflA] ojm gt
TAE 2AE =7t gebA vhEE dF 28-S 91 A Aol ofyet, 7|E AET} Al H o] A4
AAEY] 27 0) of BA FZE=AE £A617] 918t H]E Aotk

slEhe o Ahelat AR gAle 14d gaele]l WA Axe AAS AEsn 4BE fEsE
A D AA Goleks HolA o] =ro BASAD A ATk Tt o] o4 vpe 4
gAel gEu Ad BHES AASA etk A7kt Aoyt v oeg dAgeAn,

Td.golgMl-E8 9] gy} reho] 22| JA I T A Y &4 AAR EEUAY AATEE WA
BAZHH= Fofl A FEETHDunne & Raby, 2013; Sengers et al., 2005).

mlo

370 Archives of Design Research 2026. 08. vol 39. no 3



IR AN FEFOR S FAAL T AF Sl B A Y

G-dolE -2 0] Al F9l04 AMBEt A F9E A, Aedel, FAel2 =
FEE-EREE RN uﬂ7ﬂ A7 s E A9 BEe

Solelal Fehe ol A 2] Bt B AT Ll ol

3. WA Al NARS| M 24 5919t Ot

2399 BT BAskel 93, AAAI2 AA, B T
o]}, olo] ula] R do]ElAl- L uko] Al A AW
7] 15 A 2990 5 A 209R D351 SHerh, A4 I B3, delslole] Hel
A, 47} 7V A0 AAsleh BBk Al 39 EAA AR e vFoz f5d,

7 Abe A shte F9lel R A srech The AEuT B4 2919 343t o] FUHOR
AATE, 1 05 45 T 9530 WA Sold FAAT. Figure 12 A o124 Az A 24
29190 WA, 7 A1 9] B4 F919 A 59, el A BN £2E Ay YES Aok,

o2 22l 2459 A sy w
 —— —
= HA|E S 2 Ho|
E‘L‘E’gi‘-f 9.“&'9' 92‘5% > A AR oI AI D} 0| & BljA{o|
P ESESES 3 E irthMark) I
HICHE S Hx (BirthMar 2132 312} pspl Br=c
e N
balu WEE] cllo[E{Al BAlo| MR E £
QIE{T 0| A LYEO| rOIZIAIX o o] 1;574; ;o ]
WA DR ASAEHI — — ZA|et =2to]
SETEE CAIAEEA BlO|EHIE) HE HAlo= caiyict
i HI0|E12fﬁ’.‘_'9| 20|
agomme |0 TEPE 502 e,
i —
INLEIPN {Unsupervised) %‘é"—‘! Tt MAHY ER| £0f
ChAl Z4-ElCt
~— —
- olZa Afela 24 Solel A (YR iR 2g)
2 AriloflA SUH o2 MAstE= S9I9 2 24 At

OFEH2 Al9| OHT2{2 EH Oof2f ZH(T QIAEH 2, ol o[ 2| M|A|, X|2t2] HX|d g St
Figure 1 Intersections among theoretical dimensions, analytical layers, cases, and key findings
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o2 904 MBEAL 22D 4 gon, 29| $AAL 1 A HAL WSk, v R e
o %3ke] B4 Ao AE0| B4 &4 oISl Adolth, Bdlo] H5} HlolE 0] Lot of @7
AAHEA, 2ee] sz o] ofd Bee] £ o] FHHALAE S uf vpko] WG, wretA
14 BAEL uhgo] FEIXE S91% ohuje, TA0] T S9lok AAHAY E] B4 Slolq thA

N

bk

3.2, DEo| opE
T F9o A= AVF FolE ek ofE TAE =X :
AIAE gle THE olsiote Zlo] ofde, shgH Waet ddof wat didS &5 3}1 o2 I
755t FE 2 g4ttt R oo} Rdlo] A9 ESAEH o}7| 8l (Transformer Architecture)2} of
AU FE(Attention Mechanism)S IO 2 FWA AAE Sh5stA|T, o]t 52 <Ju] 11 ZAof
olell & BAst | Hr} AdolA - 7|34 el o] gt & A4tel 7FATHBender et al., 2021).

o] g A0E AL

ozl M. Wi 9(Bender et al., 2021, p. 617)= tH % o] 2dS& “B&574 PR A (stochastic
parrots)”2tal 5k, 1710 SJu|E olsfistr| et £J dlo|e oA IS fH S FEH 07 23Tt
vt o] HlE-E A2 THE Al Et%ﬂ T 7] AR AT e firh o] RE Al BY
29} EZ“ﬂH 7\]'012 EOW i, 8k dloEloflA &3 deat MFE Foll AAE ALt e 3
fratet webAl RO vpEe 7] o] Aufju; @ AFFE ofy et F A 914, £

F
il

Mt rlo

AZh A= 2A] gR| 9k ofm]A] B4 59, CLIPT 22 A Z-<lo] B4, Stable Diffusiont 2 A4 &
O|Z7IZHA] AR thE FRoF FHZ 7M. Iy ol2fet sk 7N RHlo] e Y2 B 4t
glole 9] 3 Hs} Aol oEdttt. dolgAlS Bl £ FHAYU ARt ofde, FoE
Al 7he et e R B ofdl {AE shad AUAE vle] 249t 2w =9 Ed S 3(Crawford
& Paglen, 2021) Excavating AI®lA] ImageNetPJ At (Person) ZHE| ALE]7} Q14 - A - A o]
ol2= 2,8337/19 sh{l 2FE EASHH, I BE ZF S0l FA-oldER7]-HA EAo] AnEo
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et A olfe] BAs AL deleile] $TE AT AR izt 1A A
oI, 7 59 QUZA S0l A Az} 85 AAS A%50] ol ek Folch, T Aol
Sl A2 20 Tl AAS A8 A A

zo] el dYUE ABFBuolamwini & Gebru, 2018)9] Gender Shades A7+ 448§ €=
E5F AA” A o] F-g T o o] digh e EREo] Hdf 34.7%°] o2 whd, ¥ g g digt
LEFEL 0.8% olotetes AHE HojEt) o] AR A7 Bd9 4] B r} g5 dlolg o 4
Aot Fe o] o] ZAotA EFTH= He Sk

wrebA] welo] e Al melo] QIzke] sAlTt 7S THAISHA Rtk AHINRE Jhelv1A) efeth TAe

ofmle} wjer, ge, AZbA BRE A Fed A OR Eshe A SFoA] ol g A Sefibste

Bl 29Tk B8 A3, 7190E, S8, 0] WA 2 B WAL o]t AL BAo] PAHES
e ET L

3. 3. HlOIE{A2| DpH

dlol 838l F9lelAl s Foto] £E T ERe of@ EAet Holst ezt Balo] Hek. olg e
St AR7E ofUeh ANE ADE AAE B BAS ve 24sks Tach ofd delgrt XEn

o | gole7t MAEAE 7144 el FAld) 4 1 Aejole}, 22T EQ02DE 71ASH: ALBS
sk doleMle] Bt AR A4Vt oh et B AATS WS B8 Ay A,

AT 9] =9= o3t FHUE ABA - JAA 07 BRI AE3t 9edt 71s4 diAd7F oby 2t

53 ARSI BAE Aok Az A sk T olehd, dloE Al o | Al AI7E A4t 7Feskal S 7s gt
707 AAHE=AE BojF= A A7} Hrk(Pasquinelli, 2023, 2024). w2hA FAE Al B]H-S T170]
Auh} 7S B BAIE dolAl, FAE FE510 o A 58S old FEHE AxAs=7HE

A Eofof .

tlo]E Mol Aol gt o] e 7t EA AL A Al & FEAE &ds] ohRA gk HF(bias),
+744(fairness), t&E4(representation)?] 7'd> MAl= Y AlAd o] 54 17 HEE FstAY H=st=
EAE Aty wAgsty] §Igt 4 =& 2 Feken, demographic parityt equalized odds -2
AFA 348 AR} o okt dolEA FHo] siAM o2 A gheh At 29t 29 F.
Z&l(D’Ignazio & Klein, 2020)2 Data Feminismol A ©|2gt 7]&4 wATto 2= glojg A|AHS] HY
Tx2E S8 thE 4 Yok BHA, dolg g Ao AES B4, W] v, k59 7HASE

wekote A4 Adow Ao,
et o] =RolA HolEAe] nHERe oleid el AN A ulmt 24o] k2t Al &7 G} |7
dlole] @77k dolel o] B rehe Aden 1 w4 B AY 72 AN AFAY, o] EL
golel4o] £5ot treto] A%0] G4 Solq ol9A 42 M5 BAR ABHEAS BAT nhe o
e ol Aot o BT BF AAS A st eale] BR Absd A0 BREA g Ao
AA A7 AE AR Sl oA JAStHEAS v Ao R ARtk ol Shat W, BB,

jﬂ

ofulA| o] i} ¥z & B b volEAle] AAS A7t o 25k Yeld 240 Hit,

3. 4. & 0}t

2ol Z91AE AL At oA 42t H5 AR AN, T IANA of® 21} ezt
AR A2 ER 4ol FHASAT FAAAE, BIY A1 BE 55 ol SR 1Y B0
Az, olulA)- G BAEL o ol /1AM AuAT HolA g felsty Fste BUH FHE

(<

ol
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_;‘rg]

ro];

ok, 12 o] A We] £el0] F91t vl 4 o] HA SeblE st v b Adh o
w71 ke A,

J‘;"

TrEF] 9(2023)2 WAlg Y o] e U= Al E8ES $44 AT H(statistical renderings)o] kil
Hao, olgglt oju| A7t o o4 AMA 9] A7t obet g Bo] A7 e Foletal x| Agtt
I97hEol= “Bat ol A (mean images)” = AA| AAS] 2|24 Aoty Het dlole Al A3 4 ZHE
St BA A FAA ol AE RO R AHsHe AuHEolr) o] HoA AA4Y AlS] &Y

lo

et nd Y5 ALkl HF At ofu e, AR HikE FAA Hat, FEA o] AdHoR 54
AW o g ols)d d a7} rkSteyerl, 2023).

S99 S9= o5 AT Al AA"HA HA; d34 Ae] oA Hojvhar §lh 34 HlolH Y
2AH ZE2 0] b3 At BH9 ot AP0 E YEFEE 125 dAsel, 82 A|AH Y
T2 ol ofdet o Al dlolEAle] 77t Ak FAlol 2599 AEF AlA £92 A4 ouAy
HAES MEA Fi, AR ZFZEG} AJARS SFo] AXZEC R wEkE = QIEHo|AY JEHE
Fgtt. o] Qe o] AoA ARG 28 YWH O R 85t X MEA gon, 24l g Faf
299 550 tA] 75k AR HYAHGalloway, 2012; Pasquinelli, 2023, 2024).

Te i o] ZA4e] MHA AlE U Tk AAE A o] Fo] wHrhe 4z
SoA A28 220 AAE Th QRS olel 9 & ek EY oj1iele desol st Hole Aeist
ATE|Z HeEe] AAFE H4stol, ALHY $ FRE v SR, ol B2 3919 vhe 7147
@57k ohet, shmef e Eelo] oW Hlole LEet wuo] e 9lo] FHHUEAZ thAl A she
Y44 AFOR ehdt,

2ol g EYS AES Al HPOE ] U7 e B} ohiTh 2 AFL A 391w
TARAE, 5 3919 FUN w&L 6 FeA ARG ebA A BANAL FH 98
FWHOE A, thao] T2 3919t AAEo] TATHT AEY FA bl A L H3E WA
At

4 ME1E St HE

AN AN A 72 whet, £ FE Al 2R Bh-dolg M- 28 24L& 4E WA
BAZ TASH A AE lmdieh 95799 (BirthMark), Aol dolg5 A, #% ohtEel

(Unsupervisedyt 247} wl-dlo] 5 220] & 3918 $HA 02 AFSITh, Tet 24 A2l v A
%52 T F9]o] S ghow, T T S9iote] 1) SolA] YA T,

Al A7 AR 714 5954 otk (Unsupervised)7} StyleGAN A€ o] A RS A7 AMg38l=
HHe, (BirthMarkyeb dwo] o] 2Fg& A 1A} HFe vAo i BdS thgrh o] F AHe
4R Al 29 0] Ad¥shs Z27} glolHAe] S =8, (Unsupervisedy= L 27 flolA AEHE
Z¢9] 3915 AAsth

Al Atell= vt A o2 45, (BirthMarkyet o] o] dAo] npda A& g4 oA
7HAl Bk, <UHSUpervised>»L— opgo] EUAR] &8 &of thAl BotE= tix Ao ol2Rt vt
2 A7 24E0l nhEe 7y AE0] v A S8 SR, AILE 2219 7hARReL 3 A
Hlws7] g AAS B Oi—rE‘r(Table 2).
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Table 2 Analytical alignment of friction layers, key questions, and case studies

=4 39 HY HE ZQ At =4 =3
AlE OfE7 X2t i S ALt 7tst §F= ) L AL Q14 Ato]<]
=] = e
ool S5t} Z, (BirthMark) 71
Gl0|EfA O M7} HO|H 2 MEl=|n 2RE|H, 10| 0| 2, =F HFO ZA L o=
- FRIED, O LY E=Th Hlo[EfAS] MA HH H|OJEfA
. . JlE =U BEH St
=2 Z\I%‘—.j?xlz—*. ZUS A 22 AHEZ Refik Anadol, %ggﬁm‘z”_}%
=0 Skl=7 i = -
L0 E5EE=7t {(Unsupervised) Jol= =5t K=t

4.1. 2FF2| (BirthMark): US XIS 224 DA A} ZHebo] ZHo]
Z7F 2349 (BirthMark)(2017) AeAs B2 Bd-S Aekatn <17kl 7H4) 3H4-& 1% (camouflage),
3 (solution), 5 (insight)2] Al SAIE Aelgitt. o] 22 2020 SIGGRAPH Asia Art Gallery =30l A]
AFA s T 2dF AW EATHOR, 2020). ZEA Al 167 &7t A2 o2 go] @71 of7to]H
& BHA ITHAY 2EE 26t I A =gt o]F ¢8| YOLO-90000]2h= AA| ©A] Al (object
detection system)o] Z& o|w]| x| & thAS A5, ACT-Rolehe ¥ 9] 725 HHSIEE A H Q1A

o}7] el A (cognitive architecture)7} 015 913 A 4sH= T4 33tk

[

of
~
2,
o
5

o A1) Q14] IS HIT Q2 AJZFSEE AL, AlZF Zhobdl 220 7|9 s 2R st o) AAHH, &etol=
FAE L 717} ZFAle] Zlof tis] AAISH AL Al ou|A o2 A2t A7E HojZrh ©3F%(Oh,
2020, p. D& Al7} oJu]R]of|A] F&slA B4 sk ZIYE7F “only 2 to 5 out of 300 words” ol 3},

o] o A L5 A19] olsi7Fs 3 (intelligibility)o] & vmhltha g3,

22 (BirthMark)y 9] W38 2] 252 o] 27t 27 Aol MEA] ¢hom 2552 JA] G4 A ol A A _be

(BirthMarky2| AA]= Y| 7HA] A3 S915 22 ofF2 37 &l Sl B4 s=rhFigure 2). $99

 BYEols Y& 2F G4 ol AA FA Aol EF JRIT BAIHIL, 25 B RYE = Al Wi
L=

Ae o] F=o EF0 7 YEUH, £5 Bx HUFH = 1 A 23z 329 7|97 AlAE 1
of#f o] Sl ZRAE = o A7HEo] AHAle] 2ol tish AR A& AlE ol A o= A%t AE
HlETh #AL o] Yl S95 & Wlofl b 2E2 FdTt o4 e AlgohA] ¢, ¥ ofn|A|-mdo]
A 719 2947 sl Hidt A1 o] A2 AnE HEA R iAFoeN AR TE AL
S0l LASHA] o= AHe HlwsHA et & B9 fiA= U AFol A2 B ALt I SollA
72171 e AR R SdEE S S0l sk ARz 4.

Figure 2 Oh Jooyoung, BirthMark, 2017, installation view
Source: Courtesy of Oh Jooyoung
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o] TAA T A HYPNA B9 npzho] WAsh= 2e|E THETE B A7} ofn| A o)A &3
719Eet A8 AE g4, 283 A7t AL AL QU oz Al ARE FAo vt o
&etole ZRAEE 271 314 RS A5 AlAlsk: 2ol ohel, olulA] 7|9k AA| gA|ek= thE JEe
mdo] ojgA ofu|H o Aet=AE KHolF & shte] AMA 4 F91E Adstch. 4L 54
Aol A &4 - 719 E & -HAE o] HEjehs AR o2 34 QoA 7] tE2A SdEE FE
e}, Ao Ty Mol olgt

AL wh23] AL9] Q1A Bo| Ytk AeFa] AlAlo] ofUat, ZHE 7
AR A S0 Agta As] AX|51A] bith ol A2 A 270t}

o] md o] ke thE F 9]¢t A Ert HolHA AU, (BirthMark)7} AR&-gF YOLO-9000-
ImageNet¥} COCOE 7I8to & 54 HE A4 ¥4 Rdom(Redmon & Farhadi, 2017), 71 8t w3+
Qo] AbE-QlE T FH g o AFEo itk A7He AF 4ol B FAHLSE ALY olaf7s/dol
Goloks W2 Bd ZA| 9] gHA7F ofy e}, Bdo] Sh53t djolEAle] a7} uls AE0] ofu]|A] AlA |2t
o}tz AMEE 71 1T

22 o)A, AIZF AE5HE 79IEE WA thEeld A7 Ewe] ohet Moksty AN dAE
w9 FH2 g w3Th o] FolA BirthMarky 3FoIA AN A 5919 23 GPFo=
A5 A7tk 229 v 11e o] Bdt HlolH Ao BAS AATSHE A, F20] O5d ARgo] mdt

dole o) Bee Azt o= wash §4S Hakt.

clzfel w1 o] BgelA o] A FAS thal 9.0, (BirthMark) ] VElsol Aol A4 AT Slelslo]2
A QA A st Jes] whE Foha gheol ST UNrAQ A Y AAL AR
A RS S0l Yol o A2 YA S YL A, ol A BR el 2
S5 PFAL, 719E 22S o] BUSHAL, U] 3] Alolol Hek Bekt A2 JAS Folshe
elo] 45 7 Aolch, (BhMarko®] A3 CAIS olelh HA13 WS A ghecl, o] A4 AAE
SAT A FROE BT g o] Aol vl me| uhio] 4 OR WAk 2AL WHEL
BAL 34 2447} o A4 vlEAe] Apel = SolAint.

How HAskeh 4ol

'\%‘ \:1 o= %‘
Ae Bwom et a, U Ate] oo, A QA E—E—% FAY A 2l ot

m&
1o,
&,&
J;
- L oz
- o
o,

8 >>~ m{)s-

whebA] (BirthMark)olA] BHhe Asfat 7140 Aol ohit, ZHolekis ASI7h ozl A4tA Q14
F22 2RIk AHo] A1) hE Ao BA0] B4 Hla Y ol FHAstEE vl Aol

| AEe 599 e g on ZAsIRc), 1 kel BAY 42 SollAl g AlsteEE YA AAE
o},

[

]

3]
T

4
e

4. 2. AWO| O] TO|E{A A1H: TOIBAIE 0l (AIAIZA HIO[EIMIE) M|
oA 3G A7t B AES FHOE B nbEE Seuichy, Auolae] A4S doleA 291
npake shbol s AvkERc 714 A7 4725 AA g do 84 74 W97 AR AdH X xe
211o] A4 &ol A o AgsA Sejdt B AL rARAY, BN ZRAEqA A7E /1A A B
BAE (AL o HAIEN202009] “SAISH: Hlol &A= 9} “d o] 1453} (dataset-ting)” .02
%M 58 ARE shpe] B4 9l hEc,
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9 &% *@% 71A A2t EH” 7—‘1%31 ?_“5}3}% 54
=
1 O

gt} P (traffic cone)o] 914 WSte] whet PAE-HIZ-A QIR BRE= A GA 2
7hejZich. AFE v ER dats AHERO ARH Ql4]o] ofy gt Sk dlo|E ] Baxel B
AL 2 #He] Eeuhs At o2gt @ BR Ail= 7A AlZo] AAE old WMot EE &
Z A=A S B A A4 o7 EWUnmake Lab, 2021).

S X
To

S ojzr}
A5k T /164 Qe |tel, off del e/} SIS ol B RS s Lad

o BALAE AL lHARA 2E) 34 AAL SeckTigure 3. S FIAL 1A
ot 44 5 o5 A4 H)7 o] FUT 2WT TR Aol BT A Fej et of

AZPA BAe gedo] bk, 2 i, A4 0] £, FAT 23 A% DL S Y RO Bel
Ak wATEY HloleAe] Aza] TS Ak Teith 1 G4 ool 2 BES 71E0] BF Wi
47 BERA G Bold Feloln o5 Ad REAY Rl AW FAlo] QAgke] & A 34
SolA] WY £ A ARSI set, AEL doleAlel FAe WelwA 1 Fjo] ROl By
Vst Aow wo

FEolal Fol& WotEol Al Fe=AlE Al &3t

Figure 3 Unmake Lab, Sisyphus Dataset, 2020
Source: Courtesy of Unmake Lab

Aol A2 o] YL SN “FAlst= HolHAE" S “H o8 AH|-F5}7](dataset-ting)” 2h= F+
NdolE A3 AR 27he AAIZE Ho[HAIEYE F4stke 3917 FAlshE HIolHAES 45k
FAE Fo dolHA HE7IE AAY 7190l tigt vj#A f3ok AFH9 AdELR e R
=9 dske o] =, o]Ae] & HlolEA|-J 3571 ¢] 3 ol2tal A etk (Unmake Lab, 2021).
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o] 71 A vl ofl= A2 F3(Jeffrey Jerome Cohen)?] Stone: An Ecology of the Inhuman (2015)9]
Fa% FRY O 750, B2 A S AAReE &7 QoA Flglel Bﬁ*ﬂ" °]”}Z}°L] FEEol%
1Y FEY S e AR d9E dFEA ojnf RAsk= HolHAEE o ALt ERE AYAF D
o] opdel, BF AA AA7E FAE 14 7Heet A= vl AAst=AE %ﬂ =24 g Aot
tloElAl-g5l7]= HolEAlE B & WtEE 7]Ho] ofyel, HolHAlE RtEE 9] A E HE A AZ9
FA L& Hekohs W Eolt},

L

O

r

o] HolA (AAZ2 ol HAENE A %a go] Fole i A sl AAlsHs Auat £s] P,
dlolE A ol Tt we AAH-A A o
29S Eohe, (A golEAE)E 2
JolHAS AUSHAE ghat) AEE BR 3
P SASEEAE JA0 2 DA, oIS TR 2 of Aol WA, 1AL o e
g8 A0] Reto] opel, dojEMoleks FA] AHA7E FoIS WolEel 1 KolE retsheAE AE
AEEE BEE REAERL LI R

dlolel 2@ AA 9 BHoIA B, (NAEL dolEAE)7L 88 A WA, AAe] Bel, L 293
AL e A W A LR ANE GA L Pl o] JAE A el
BF M MFER 249 5 ok A4S A4H 0% Radskiic AEE o|da Bag AT 1
ol /1 WE A BASA e B0 RS AATO LA, dol8] o] FAE 94 5T o
FASL oS ol Wrl=AS Eefuct. ol HlolE Ao uA Po] 7147 o] ohet 54T
QAL YT U AL Rz

ol HlolgAle npe Rl &3 FAtE AZH. B oA, TAFAIH, XA 25T EF
2 2| o] fHA7E oby et o] shaRt dlo[gAlY EF AATE ol AAE 4 st AR
= |4, CAIAIZL GlolHAE)7} Hojdez A2 wimefe A4
Zgo] ofyzt dlolHAl 1 AA9 gAjo2 58 Eolth. FE2 AALF Al ALFo] A4S vime
288 ot I &9 AT He volgAle FAor A Soi7h &9 mjiieso] ojd g
9ol A J=AE dlol8Al ZFoflA v]2] &ttt o] HolA dAro|as o A2 B4 &9 gHeR
LobZb7| ek, T A7 H= dlolEAe] P41 4 9 AAE vF A Ae] tid e dedic

_u

o

4, 3. &|=! otLtE(Refik Anadol)2| {Unsupervised): OF&e| E42t IjI12 2 &3

MoMA~Z} 2021-20234¥ o2 $E35}31 91+ (Unsupervised—Machine Hallucinations—MoMAY&= X
=59 Al ARl 7Fe-d] 7 tiZ2 491 912 E &R gk (Museum of Modern Art, n.d.-b; Figure 4). ©] 2Fg-&
MoMAZS] 5’—7]1 A A glo]E 9} A g o]ujA] olFlo]| B E ulgro 2 &5 9o}, Refik Anadol Studio(n.d.)oll
w2, ZHE2 MoMA A A9 on|x] 138,15174< &5, StyleGAN2 ADA R E-S 2h83) A4S A
7 (atent space)S AA| 7HEHet Latent Space Browser® HASH= HH4] o2 A|ZE| Qi) oA AEH
AR -7k H 552 MoMA ZAE 2H|(Gund Lobby)2] W--&2¢]- 33t & FA Hizgte] gh-g-atr
Ax 7o 2 W3tk (Museum of Modern Art, n.d.-a). Refik Anadol Studiox 2HE-& A5 “7]A4 9]
ul-2o] MoMAQ] Hdieh A M-S ‘B Hof F£9l& FH=7HWhat would a machine mind dream of after
‘seeing’ the vast collection)” 2= A& Ao WA, Al9] 25L& “Szi(hallucinations)”, “A17]
AW A= ke (self-regenerating element of surprise)”, “Alo]HH|El $-91& £33 2 A3
A& (new form of sensorial autonomy via cybernetic serendipity)” ¥ 22 |32 3 getcH(Refik
Anadol Studio, n.d.).
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Figure 4 Refik Anadol, Unsupervised — Machine Hallucinations — MoMA, 2021-2023, installation view at MoMA,
2022
Source: Refik Anadol Studio, retrieved May 20, 2026

o] o] e &dt utAE 2Al7} ofUet FEo] A= WAlS FAS S 2A1A AL LA FE o
uj2)e £ FHo] it SE—old HloE7} o] A BREUEA, ofd |- H2 4 Hdelo] 11 EH&
7FotAl FeA, £89] ofd 7heAdol AASIE L ofd 7hsAdo] MiAH A=A —2 AIE SRl3tE AR
FAR Tt o] oA vl ST VIATE FEY = BAE £ FYd AAE AL FAAEY
Aeha AR oA oRlste AIA” RAZ o] Mok, o] o] & Foff Sl gk BB A A& AIAH Y
A& T gz olEke o3 £0 8 S4Hn) £ 9 Wi E 32 71eH ATto|HA FAl AR g3t

ol

olg|gt A Bghe AEof it 7|& AT FEAL HE Elo] F4] wo|x|of wiX| WA ¥ o
Z+3tglth, (Unsupervised) 4] #o] A= NVIDIA Research®] 44 <9 o3 d€yll(Jaakko Lehtinen)¥}
UMAP 7182 - E w714 A(Leland Mclnnes)9] B7h 1S Ughs] AlAshH, &2 n]ghd Aol 7]«
A+ T2 EHE FoItrhRefik Anadol Studio, n.d.).

of AL AES vied A7 & S8 AR APHHE FA, dolg A FnE 74,
215 AAo) e wBA A8 1&H G40 A4 ool AR A vhe] FoHE A2l £

A2k S sk ofulel, 2eint 1 2212 Sea AA AR 450 Aol

1o

R. H. 24I(R. H. Lossin)} e-flux Criticismoll %33t 204 o] 2ES “7|& KA S ¥ (tech
boosterism at its best)” ]2l B]HIFCHLossin, 2023). 1of| 2 o] 22 "414;-‘*1& *}f&] 2 ojulE Ad
47 AR 9| opgtol Bt of e} 7| A7} &3 A1 EAES A gota A 4 Y= 8459 Ao R
& 1 2% Ve FAHAS, AA AA, @4-os 1H8 ALt AL J%‘i *174*3 &of A

P

o Wge & Aol RS Wt oot 2ol S|4 4 9tk (Unsupervisedy= 2T} HlolE 4]
Ped 208 34 48 ARoA REA R ANSSIA, olejdt B e A7 EH, ojslste

AN, 714 AT BEAS) A9 Folok AUSHAA Th BEE P7HA Abelch 2419 Hlgto] Aol
AT AZAT 7% $RF, 1 WF) ARA - ANH 24 AUSITH, £ AT o2 7% 24

584 hAlsloh AR Eol FAlo) Aok HAUZ 0.2 ch A,
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ol2lgt T2 3N =7t o] FAA] AR wEA Y] FAoR FEHE FHAAE FlHE
(Unsupervised):= 4 2]¢l o|u| |7} opyzt 2u]|9] dl-52¢) - o5 4] Hato] Hh--5in FAglol
Wote AAA-F44 502 AAE. o] 7L X9 4T 90| Y dZH | v #A4=
FAska, #As 244 BEAAEG Wtk st ESAe U4 #EAY A s B4
8o YF= viAE 249 EFE AAE Q4D = A, ol Folof F4o] HlolE e gl Ee]
4 20& WA =R ettt L9818 S29f A& iAol AHstEEA, 11 E8S ThssHA &
AEa g2 g o s Sedt
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