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Abstract

With the prospect that integrating creative Al in the fashion design field will
become more visible, this study considered the case of creative fashion design
development through Human-Al Co-creation (HAIC). Methodologically, this
research encompasses a literature review and empirical investigations. In the
literature review, the fashion design and creative HAIC processes, and the
possibilities of integrating Al in fashion design were considered. In the empirical
study, based on the case analysis of generating fashion design through HAIC,
the HAIC type according to the role and interaction method, and characteristics
of humans and Al was considered, and the HAIC process for fashion design
was derived. The results of this study are summarized as follows. First, HAIC
types in fashion design are divided into four types: Al-driven passive HAIC,
human-driven passive HAIC, flexible interaction-based HAIC, and integrated
interaction-based value creation HAIC. Second, the stages of the HAIC process
for creative fashion design can be broadly divided into semantic data
integration, visual ideation, design creation and expansion, design presentation,
and design/manufacturing solution and UX platform creation. Third, in fashion
design, HAIC contributes to human ability, enhancement of creativity,
achievement of efficient workflow, and creation of new values. This research
suggests that HAIC has the potential to revolutionize the fashion design
industry by facilitating collaboration between humans and Al; consequently,
enhancing creativity, and improving the efficiency of the design process. It also
offers a framework for understanding the different types of HAIC and the
stages involved in the creative fashion design process.
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1. T cjzpel 2 QZh-AIS] SSHYZ(HAIC) Z2AA

WA TAele F1BA deAl And =4 AgY =
olE|A] e v sidte] EAfstes Ao B0l
THUm & Jang, 2022). o]2igt s TARIe] T2AA=
Ozl JPGAE oA FESH=ol| meh oz ZEA|
A mdo] AAE Qlek. dFEA o2 Watkins(1988)2] 7ok
A REy Lamb and Kallar(1992)9] FEA(functional,
expressive, aesthetic) 6THA ZH| U=, Regan, Kincade,
and Sheldon(1998)¢] 7&A 9] TAQl Z2A AT} Qiek. 1
grof] McKelvey and Munslow(2003)+= =H4d HzFQ1 e5-&
Slsll otoltjo] AT tAR] Aol 2 F STAY A
¥ YATZRE, Dieffenbacher(2013)= <l ofolt]of
3 gl FAES] A%, 23A Al EES 9%
«2HQ mRAAE AGPE FUlA Lee(1999)9}
Kim(2003)& 794 Z2A)~, Choi and Shon(2020)-& t]
Q1 A7 mEAAe s Al ZRAAE O] ST
A Z2AAE AT o] REls AeobH Table 1
It Zo] A gl Z2AA= FA ofoldo] A4, Tzt
A, 2= 7R 9 HAE @A AL 5 ‘il

A 40004 ARTE Z)ed YELA, S2¢ dAY
o] §&=T(Bertola & Teunissen, 2018), <) Alete]
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Table 1. Fashion Design Process

Researcher Fashion Design Process
(Year) Idea Generation Design Generation Implement & Evaluation
Watkins Accept Analyze Define |deate Ppssible Select _Best Implement Evaluate Action
(1988) Solution Solution Solution Taken
Kaﬁlj?(%gz) | dePr:’ka?LZrQon Preliminary Ideas Design Refinement D:\Zgltg;)r/r?:nt Evaluation Impﬁrgnenta
Regan et Problgm Prgb!gm Explore Search for Alternatives Evalugte & Specjfy Commuhicate
al(1998) Recognition  Definition Problem Decide Solution Solution
McKelvey
& Munslow Design Brief Research Design Prototype Solution
(2003)
Dieffenbacher Idea Concept Design
(2013) - - o - - - -
Lee(1999) Inform&ati;);wal(;;!ection Design Concept DevZ?(jipgmnent Designing Pr?)?jrt??tlif)n Evaluation Pro,\(gljcs‘;on
Kim(2003) Inform&atiggaﬁgllection Concept Cl?;sciggt Design Pri?jrgggn Evaluation Pro,\éljé’fion
Choi & Shon Understanding Explore Design Idea_\ Gene(ation & Design Implement Design Evaluation
(2020) Design Problem Problem Design Refinement
A 7ol B g2 Aot} dA s 4tgdo] Al Beretta, & Martin, 2019; Xu, Shieh, Esch, & Ling,
£ ARgohe A A2, daEEs TG ", A 202002 Ay, Fode AM=e Ader Eojde of
4, B EREE AAsh= otoltjo] A4 mEAA A7 I A(affordance)®t FEHE&  &FHE o+ U
o] 4 HB Zposfof g2 QS Dennis, 2020). A= (Emmanouilidis, Waschull, Bokhorst, & Wortmann, 2021)
opgHeR AEAE AYANE 7] Yol Bagt A + HeolA HAICE #9AQ Z2is AT 4 ick(Figure
o] QAL Izt A} EAATE Aol A=Al HEE o D). HAIC= =93 A Al2" o A =75 2
et 4= 971 o]t (Jeong & Kim, 2018). EJF Al= A ot AdolA HlRHHRezwana & Maher, 2022). &<]
AR 24, 71E A B Sudl B¥sP] el Azt tARelell A HAIGE QIzto] ‘LAl'e] of&Esh= Bl gt
e} Fo] Aol miTIHA] Fn o] MFh FE2 Qb A ZeAAE a2 PAos Adeta, Qx| A&
o] o] AASAY #5k= WA CR ANES THEolof A AW, A FAY] RS AuERRH MEE 7
Fh(Na, 2022). AAZ Ik -2 AIE Zs3kd &7 A& FTY & Ue I 99S A3l 8 23 WA A
7b obd FA/9AEAY AW EAE WolEItH(Duan, sk RSl mieel b FEE WSl
Edwards, & Dwivedi, 2019). A8HA+(Jung, 2021; Lee, (Emmanouilidis et al., 2021; Kadir & Broberg, 2021) &
2022)9M = T 4RSS o[ds] Al Hot QI tzte] A s Fdigkslr] flsf 5312 Zart ok ols
ol o%t 97 9 AlF B4, =gA4e ° =4 AAeH elide b} AIE AR 1, ZE A 9 oA
+ A2 dEsHHA HAICE AIjHsRol, QITh Aleke] A A5o] Agohs RS 0 AT AYES 9 1y
T FHAY A2 86 I ol BHelA HR" Q4+ FORIAE "Fck= Zo] desi. & F94
QZHe] A7t A, Alee] ok Flol o v Axet HAICE flside A Soff g dvids 9=5 &
I FRE 7FsA, AgRt ARz olold 4§17 miEo] Aot QIZHL Q1A FIAZ £ = AlY FAHo|n
ok AN Z2AAE Tsfof k= Aol

Table 29} Zo], <Azt Al 734 (Dellermann, Ebel,
Sollner, & Leimeister, 2019; Lee, 2022; Vetro, Santangelo,

Aol Bl HAIC @752 thest 2o 353

BN

2d-g AAFT. Zeng, Sun, and Liao(2019)= AVt 5%
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Table 2. 7he Strengths of Human and Al

Creativity

Concept.~>
. HT o 1 ommunication Pirection ign- Designer
Human : Intuitive Al : Analytic A s A 1 as
‘ Fleld D':"f“f‘“ I(I:u\hm; |
i+ Research ecision rain
storming
Flexible, Transfer & Recognition, Precise & Design ux Besion’
Optimizable; Stable; Darasase Fomes >
Empathy & Creativity; Probabilistic & Efficient; protorpe n W o
Annotate Arbitrary Data; Consistency; Tedting variadon
Common Sense; Speed & Efficiency; secondary el
Perceptual & Rational; Rational; YR . Design
Mainly single-threaded:; Multi-threaded; Task: S
Simplicity Complexity " Training
over Complexity; over Complexity;
Feeling Ups & Downs Heedful & Tireless Figure 1. Task Division of Al & Human
(Jeong & Kim, 2018, p.283)
Inspiration Creation Reflection Re-Creation Re-Reflection
External
) Désign Problem Design Problem Design Problem
Design Problem B e
& Solution
2 ; .be;é;)%k.s_ .. f'. ..,New[;..e.s_}gn._%r.‘;.s_._.. N
L o | e
Internal Design Idea New Design Idea
Design Knowledge
& Experience
—_—A — — A —

Figure 2. The Al-augmented Creative Design Cycle
(Zeng et al., 2019, p.403)

SX o8 WHES 4 QIofal Pk T2 W, Ji, Yu,
Zeng, Wu, and Shidujaman(2021)-2 HAIC <=8 ZZ2A|A
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Al

Enhanced by big data
& sensors with Al

Perceive

Simulate &
analyze with Al

Achieve high quality
& low cost with Al

Human & Al play to
each other’s strengths

Collaborate

" Explore More &
Rapidly with Al

Think Deeper &
Wider with Al

Figure 3. 7he Human-Al Co-creation Model

(Wu et al.,

2021, p.177)

Table 3. /nteraction Designs for the Three Clusters of Co-creative Systems

Interaction between Collaborators

Interaction with the Shared Product

Collaboration Style

Communication Style of

Creative Product

o i Creative
Models Partic Task [N Human to Al Al to Contribution Contribution  process
pation \ o ibution . Of  Mimicry International C°"S€%Y Human  Type Similarity
Style Initiative -ential
Generative .
Pleasing Tu'rn Tgsk Planned N.O n D.|rect' None None Create High Generation
taking Divided mimic  Manipulation New
Al Agents
Improvisa . Mimic .
-tional Al Parallel Single sponta + Non- None None None Create High Generation
Task -Neous L New + Low
Agents mimic
. . . Generation
Advisory Tu'rn Tgsk Planned N.O n D.|rect' None None Refine High +
Al Agents taking Divided mimic  Manipulation + Low Evaluation

(Adapted from “Designing creative Al partners with COFI: a framework for modeling
interaction in human-Al co-creative systems”, by Rezwana & Maher, 2022)
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2016). =i HAY
CNN
(generative pre—trained transformer) 5°] ¢l
CNN-2 Figure 42} o] olm|z] ?l”oﬂ %QL pl
oz MR Azt A7 I g muke) HEe] I/
A7} Bl A 4 Aol ot dlEA
+ T2(Google)®] YEH(Deep Dream) 22, o2& ¢
ok Jedd darelsol 1 7] &of 21 845 27

2oFolA

neural

ggre gEEel Alze

(convolution network), GAN, GPT

_,.4

A7

ol
AR

27 old g AR d4ske 54 HEs Hal /\}
SA7F Al] ofulz] m|lE AASH 7IE om|A] e

AR AdHilM AR Aol &Hol dAlE WAoR
Ee] EHE X oAE AT EAE AdH

(Shin, 2019).

GAN2 T fAQl Hopol|A o] SEEHA|, et
drgZo] AFET YrHGui, Sun, Wen, Tao, & Ye,
2023). GAN2> Ad7|et w77t A= AAete e
53l tlolelE sisy, ol AstE, HF 7S] B4
sEo] FaliA wEr7t o ol s dlolElet X% dlo]

HE sk Fsie AL ZE=R s Al Rdoth

Input

Pooling Pooling

Pooling

Convolution
+
RelLU

Convolution

+ +
Kernel RelLU RelU

Feature Maps

Convolution

GAN 2 Fx=2+= C(conditional)-GANT} Cycle GAN©]
ek C- GANZ 278 &8 Aloj7t 7ksd nd=, 9
WX, AR, SqREA W kRt AlelgAe]
Pt A om| A= HAER olu|ZE FA] o] 7Hs5t
574 A4 ol¥ell sidete A2 w Al
gtk AL Atk Cycle GANS 742 A
719k w712 FAAEHT AR e AR ofn|]
ok dlolHZ ARg3th(Figure. 5). G9F F= o2
|22 HEA7)= 84971, Dx¢t Dy 2F AEkY
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Choi, & TLee, 2022). oz AAAI 75T
GANpaint, o2 e MASHE= GauGAN2 5 tjefst
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¥9,
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GPTE ©EofolololOpenADA} e Rz, 574
SOl AU e IR URE A g B

Fdsk= Aloltt gimdoez ‘g 2(Dall-E 't "3y

Output

SoftMax
Activation
Function

Uity
L Connected———
Layer

Feature Extraction

Probabilistic

Classification Dictabution

Figure 4. The General Structure of CNNs
(www.analyticsvidhya.com)

¥

[>

it

Reconstructed

Figure 5. 7he General structure of Cycle GAN (paperswithcode.com),
and Images from the Cycle GAN (towardsdatascience.com)



73| - ojojx / THE CIRRQIOIMS| QAZHAI SSEZ(HAIC) Al S+ 147
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&

Oh, 2023).

A HARlelA HAICO] ofsf 94 Hzielo] B8 A
= Bl A9 ZEAL 2 A mE fEe &S
g B oiire APAT(Jung & Kim, 2019; Lee, 2020)
2 20239 19 & g B¢ FA=(Google) FIHE
(Al-generated fashion, Al fashion, generative Al in
fashion) HME Tl 5% A tAfold E= BT}
Al AT 1570 A2 AAstnt. A7 Z-gdolA Ut
F 3227 H&ME] ‘Coded Couture’, ©FrE(Amazon)2]
‘Lab 126°, 2E]Z] TA(Stitch Fix)9] ‘Hybrid Design’ 52
Al AlF oA, 4, wudls 7vter 3t {5, wnf
A2 A ORI S 913 HAIC 2 2300= &
2512 ekl wsto] Alefstgley. AH 157) HAIC A
glE2 A 1R ofolro] B, HAI A, 7

HaEe] Haiel maAlrdA kil AP} Aeaesin

A ZeAA, AL 9, HARl A=
gzl m2AAoA 9] Q17 Ale] SAghat Aoty v
2 g 52 Wu et al. (20219 HAIC Z=2AAct
Rezwana and Maher(2022)9] Rde 7|&oz2 AWE tf
= IZH Al "I OjHES] A% wE {F
HAIC Z2AAE =&3h B4 7]&E Wu et al.9
HAIC Z2A|A9} Rezwana and Maher?] a2 A1ASH
olf+= Wu et al. (2021)¢] HAIC Z2AAE= Folz g
AEZS Fofct=t] ol A7ht AlZE BE A2 7oA
AMRE Hesto] S Eol dAE 1T 4 Stk
skl A2, AL, ®2E, 49, 5 9 HAEY 694
I2AAE AAGIL k& B9 ofyel, o]’ TEA|AVL
A bzl ofelrje] A, TARl A, 18 3@ 9
HIAES s tapel ZaAIACL FARE SES A9 A
Ozl Z2A| AN HAIGE & A9 4+ 7] digolth
1331 Rezwana and Maher(2022) 2@ &A] ofE, Tz}
¢, 2% 5 Y FQAMY F5HFx AA" A 74
2 5o EEHAT, A7 AlY] AT ZE #4949t
o] 2, 710 /9, Xkt Al 7He] A AFa T2

S UL Slo], F-53xglA
o] A5 A4S FARIL S5k 7|Fer HHsity w

husel)

el

=

Table 4. Tyves of Human-Al Co-Creation (HAIC) in the Fashion Design Cases

Case Project (Year)

Subject

HAIC Type

Project MUZE (2016)

Google Zoo x Stink Studio

Al-driven Passive HAIC

Reimagine Retail (2018)

Tommy Hilfiger x FIT x IBM

GreedilousxTilda (2022)

Younhee, Park x LG Al Research ‘Tilda’

Re-fashion (2022)

Human-driven Passive HAIC

Solve StudioxInstitute of Computer Science, University of
St. Gallen

Natsumi Kato

AnnakikixHuawei (2019)

Anna Yang x Huawei 'Fashion Flairapp

Acne Studios (2020)

Acne Studios x Robbie Barrat

1
2
3
4
5 Natsumi Kato (2019)
6
7
8

Missoni (2020) AWAYTOMARS x Missoni Flexible Tye |
9 Deep Collection (2020) The Fabricant Interaction-based
J0 ADA (2022) Hong Kong Polytechnic University x Royal College of Art HAIC
11 NEWFACET (2022) NEWFACET
12 Field Skjellerup (2022) Field Skjellerup Type I
13 Baris Gencel (2022) Baris Gencel

14 Mathilde Rougier (2020)

Mathilde Rougier

Integrated Interaction-based

15 Xenon (2020)

Synflux

Value Creation HAIC
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2, 24 23 4 =9 izt dlolelE A7} gh5ohA ok, ¢i7te] 3% AE QlH
Holro APF @4ste R 7HA] HERtE Awd A9
1) A greloe] HAIC 43 ARl digt Je Zﬂiﬁ}L Ao Mad e 4o, &
A RRIeA] 157 HAIC AHlell chgh Iz 2 Al9] A ofotd, Al g4 W8S Ediz i grle s A
28 9 A EAS vERe s HAIC §3< &% 47 ok Ao ARt ool Al FEES e Bl
(Table 4), oA HAp¢] Z2AHEC] glojA Al FH H=x ol AgE 4= oM, FF AYAF Thol| Agdo] EFEM,
A= gt QIzE Aol A=Al AljEAQl Hzt Q17 BE Aol s med, /PR E Algche
¢l o7t U AIFE 257 HAIC 3, % 9# T Al AF-2 BV
ojzt Al Al o] Fagt AL Hd £y F qE AEs A2 F(Zoo)et A8A ARHL(Stink
‘:1“5]-5’_ Al= Ozl 27 EE £248 A|lEgskeE AFr Studio)”t ELt ‘Project Muze'7F Ut Project Muze'=

ols

A2 HAIC 3, 14 T2l olelclolse] Bk o) a4 QERAVt A MBS Sof, AP, sl 9 4
A TRl meAzA Qizknt AlZE TEME Fayon e 48A0] SEe dolet EUE BlEE g

Mo
Hor &

A
=
4eatgot GAT AEargo] g HAIC £, ofelt] |3 GANo| QIZtellA] 712, o, ~etel Ae] St
of AAEEH 7@ 9 HAE T 4 Ol A4 A 2 22 Aol 22 AEE st Ikt 3F UEel t-85
o A7t At 4SAgST ol2 Fo AZe /KIS & 3D WA UAL oluNE AR ok A7t tixjoly]
ARshs A Jege] ot FFE HAIC 59 4 2RE gk 1ugh Yus el giglo] 44w
712 fEeE AT 4 ek e Ae EAoR, 7] shA, Al HEA oot BAG
(D) AIF= A=2 HAIC 79 o] ZiIHolx A7FAQ A Al AEE ATt &
AIFE 4234 HAICE Table 59 Zo] AR AZAEA AL Adr}. 28y AAEE o gaple] w2 ook,
Qi W OAel Y ABst ool HERA AlS] APS @ BY W AR s o A4 o) REg
opulgitt. o] §olA QS WA Tl B et W EAE Rt 4 ot
Table 5. A/-driven Passive HAIC -P:Participants, -H:Human, - ¥:Input
Fashion Design Process
Case P Designs from HAIC-generated
Idea Generation Create Design Implemept .
Evaluation
Data-set : fashion information,
) Choose answer (age, mood, Rough sketch B
Case 1: taste, gender, etc)
Project
MUZE v v 3D i
(2016) : Google avater
Al GAN : o en-sgurce Total fashion
Text to image 5 (digital)
TensorFlow
Express Collaborate Build Test
HAIC Explore more & Human & Al play to [* =] ’Xchle\elnghquaht\ Simulate &
rapidly with M each other’s strengths, & low cost with Al analyze with Al
Collaboration Communication  Creative product .
Generative  Participation Task Timing of Creative
. imi imilari rocess
pleasing style distribution _initiative Mimicry  Human to Al Type  Similarity P
Al agent . - - Direct Create

Turn taking  Task divided  Planned Non-mimic High  Generation

manipulation new
Strength  High accessibility; Easy & fast design creation; High abstraction.

Weakness  Low diversity; Low user output control; Low quality & high abstraction.
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Table 6. Human-driven Passive HAIC -P:Participants, -H:Human, -X:Interaction

Fashion Design Process

Case P Designs from HAIC-generated
Idea Generation Create Design Implemept . ° ’
Evaluation
Tommy Hilfiger data-set Design/ @ Interpretation
Ca;e 20 H Understanding legacy Interaction i l pattern/realization
o-
imagine x /‘ (CAD/flats) (3D, real cloth)
Retail CNN : Hilfiger fashion, Design
2018) A Tone analyzer: customer €lement ) )
sentiment
) Them(i& data-set /' Print-based J‘j A Interpretation
Case 31 H &l %I T fashion ' pattern/realization g
Greedilou o . i design . (real cloth)
5 X - k
xTilda Exaone(Tilda)
(2022) Al eistential Print )
communication EEEED S design

Design,
pre-designed
multifunctional

Theme, material planning,

g |nterpretation &
and collection. q

styling(real cloth)

Case 4: izati inabili

o Modularization(sustainability) fabric blocks x
fashion Circular fashion
(2022) Al - - system: assembly

& reassembly of
styles

Perceive i Express Collaborate Build Test or
,‘ 3 . . Exploremore & [~| Human & \[ play to [ Achieve high quality Simulate &
anced —— & rapidly with A ¢ach other’s st n;m\ & low cost with A analyze with Al
HAIC by big date - =
Perceive Think Express Collaborate
Enhanced =| Thinkdeeper & [™| Explore more & Human v b
by big date ider with Al rapidly with AT each other’s strengthsy

Collaboration Communication Creative product .
— 3 — ; Creative
Advisory Partlctlplatlon gi tIi)S tion Tmn% 0 Mimicry Human to Al Type Similarity ~ Process
Al Agents style istributio initiative
. .. . i . igh + io +
Turn Taking Task Divided Planned Non-mimic D.|rect. Refine High Generat!o
manipulation Low Evaluation
Human creativity powered by Al; Strong design rationale, Quality & design control;
Strength . . s L2
High popularity, practicality, and applicability.
Low unexpectedness, & design diversity; Possibility of difference in performance depending on
Weakness o . . X
human and Al capabilities and interaction quality.
3 AU} WjBE BEo| & Eela AAE, Bz, HI opFel QTR 437 HAIC 482 <14 9 AT w
2E 1 ZHAE 7 Sog AT 2 9 HAS A A Be 78 9 HAE gAlolA Fdotar 7 wReieflAl]
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&740] JHEEQIL) o] Alef o3 ¢17te] & o4o] o A QAT e AL FEEe AU, RS AxAjolxt 4
e JhsAn gger sE 4 JeAs Beire A A Al =

dolelg Efz 27 gt AAEA
1ol Ueiit 5. 4z
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Table 7. Flexible Interaction-based HAIC Type /

-P:Participants, -H:Human, -X:Interaction

Fashion Design Process

Designs from

Case P
Idea Generation Create Design Implement & HAIC-generated
Evaluation
Theme & data-set: ; ;
clleios I')|ES|gn feed.back/embo@rlnent Interpretation pattern
Case 5: (silhouettes, item, material, ets) /realization(real cloth)
Natsu '
-mi Kato X X
(2019) Al Outfit proposal ‘ ‘ Q
GAN: image-to-image design sketche ¢ )
(low quality) ‘_‘_Q_
Annakiki collection, fashion Design feedback _
. from the past 100 years /embodiment(silhouettes, item, Interpretation pattern
Case 6: H . ; lizati | cloth
Anna data-set, key words print, material, etc) /realization(real cloth)
-kiki x x x
Huawei . . .
(2019) A Fashion Flair Outfit proposals i
GAN, DAG, design sketch
CNN (low quality)
Them“e ‘% cri]ata s:t Design feedback/embodiment  Interpretation 4
. cojectons, (silhouettes, item, print, pattern/
Case 7: mﬁ material, etc) realization ﬁ
Acne (real cloth) HI
Studios 3
(2020) A GAN. - Outfit proposals EL )
image-to-image ~ "rint design sketch

design (low quality)

Co-creation project produce
Theme & data-set

" orgtees

Design feedback/embodiment Expert/public evaluate,
(silhouettes, item, print, etc)

/realization(real cloth) |

Interpretation pattern

Case 8:
Missoni x x T 3
(2020) StyleGAN,
Al NLP, GAN: image-to-image,  StyleTransfers -

print design

Apply textile prints
based on data-set

Theme & data-set:

Collecti Design feedback/embodiment  Interpretation
Case 9° H P “O S;_mn 4 (silhouettes, item, print, pgttern/reahzg %" ‘
Deep 2 * " material, etc) -tion CLO 3D: B
Collec . % ' < avatar, AR
o Outfit | r‘?
(2020) Al GAN: image-to-image uthit proposals )

design sketch

Deep Dream: print design s Ul
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Table 7. Continued

Fashion Design Process Designs from

Case P
Idea Generation Create Design Implement & HAIC-generated
Evaluation
Theme & Design feedback/embodiment _ .
y data-set(moodboard, color, (item, print, color, flats, Interpretation pattern |
Case 10: fabric ,textile, flats) mannequin) /realization(real cloth) @
ADA DX \ m}
(2022) . ram A
Al GAitlrg':lDe’_A) | == |RL assistant : l - @ ﬁ
e PIME A 2D illustration ==
to-image
Perceive Think Express Collaborate Build Test
HAIC Think deeper & Explore more & [SITNERABVARIE | Achicve high quelity =) Simulate &
b\ big 1m4 ider with Al rapidly with AI cach other's strengths AN RN analyzecwith A1
) Collaboration Communication  Creative product .
Generative Task Timing of Creative
pleasing & Participation . . = [ming Mimicry ~ Human to Al Type  Similarity ~ Process
. distribution initiative
Advisory Al " o c Hoh G )
. Tasl L Irect reate new High + Generation +
agents - ’ ) ! -
Tumn taking divided Planned Non-mimic manipulation  + Refine Low Evaluation
Human creativity powered by Al; High diversity/innovation/abstract by derivation of unexpected
Strength . . . . S
ideas; Human control popularity, practicality, and applicability.
Weakness Requires human creative input, interpretation, and customization capabilities; Possibility of

difference in performance depending on human and Al capabilities and interaction quality.

FFROPZ tApelE thaat Ffokar Uk Adsta, Ay fdzter 24, Aoitozs AAfck=
25 YAl A3As AFA(AIDLab)olA= Al 7]9E ¢ Fold fARlE TE2E 5 AUSS quzrﬁ}

HAEE sjd tzgl oA AHE ofoltt oo]dEE 7 StH, Table 87 72 FItAl(Newfacet), B A H

=t ol AIE 58 ARl A4 Il AolnluAo] (Field Skjellerup), vFg]2 A (Baris Gencel)a‘_ ofo]t]o]

Algamification)& Z-8s A A HA] Z=AA QR A 2 HAES HAIGE Fall AAlstrl= &4

£ F8ch= Al&dolth oju|z] 14 FA|, A Al 71& ab Tokshar ojAel wiA txpele] tixE FIL HolFE

of eJaf A== ofeltt Qe o] A4 Q17 HAold= ok o’ AlFlelA 17 s tiRold = widL A
TE HEQ ojn)r] 58 YREsty e, A5} 52 A oh
Eotd 22k9] s mltole] 2P Artdo]l Yehd, 10 2
Qo] 12709 A "IESE AL 4 Qi EE2H AFYD =
oA QIzte] ATsh= HARlE Adet A 234 o g HAog Adk 9 W, guA BgE Fof SdHTh
ZpQ1E0] thAlE AN, AAHE AR SA *}%01 7t of7]olA Al lo|HEE digoz HgE ‘Open Al
e mgoz E¥d 4 itk olF EfiE, 20229 ¥F ‘Midjourney’, ‘Stable Diffusion’ 52 AAd Al ofo]dE
oA+ Fashion X AT &7F /HH=E e, 35, 35 5_} 7 9 B B oR Jlofgit) o]F o =EH TR}
= 5 187) 5| HTEo] O}O]ﬂrg} FAgt A el Y52 A A2 to]7](Nike) AUAZ, FoF et
= ARG ol2gh U9 AE2 Al oo]dET} ofo] Hl(Junya Watanabe)®] 20049 A/W, A1 AERE
ol A4 9 HARl Az dgellA Izt s Hatoliq 9] (Hussein Chalayan)©] 20008 A/Wel & A=l gzt
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o
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Table 8. Flexible Interaction-based HAIC Type I/ -P:Participants, -H:Human, -X:Interaction
Fashion Design Process
Case P Designs from HAIC-generated
Idea Generation Create Design Implemept E g 8
Evaluation

Design feedback/

embodiment (silhouette, Feedback/

Design briefing, keyword

- H i i 3
Cal\sévy, input item. print. etc) Embodiment: CAD
FACET Diffusi >l\ﬁ del, GPT: x x
(2022) p rusion Viodel, : Generated images, Realization
Vit et (Ll simulation(realistic) (digital)
Diffusion) <
Fashlon cqllchop & De§|gn feedbac/ Feedback/
material, Design briefing, embodiment (silhouette, Embodiment: CAD
Casel(]Z: keyword input item, print, etc) :
Fie
Skjeller-u x x x
D Diffusion Model, GPT,
(2022) Al GAN: Text-to-image, Generated images, Realization
Image-to-image simulation(realistic) (digital)
(Stable Diffusion, Open Al)
Fashion collection & Design feedback/ Feedback/
material, Design briefing, embodiment (silhouette, ; .
H Embodiment: CAD
Case 13: keyword input item, print, etc)

Baris x X x

Gencel Diffusion Model, GPT,
(2022) Al GAN: Text-to-image, Generated images, Realization
Image-to-image simulation(realistic) (digital)
(Stable Diffusion, Open Al)

Perceive Think Express Test
HAIC nhanced Think deeper & Explore more & " ay to igh quality Simalate &
‘ : ider with Al rapidly with AT gths with AT analyze with Al
) Collaboration Communication Creative product .
Generative Task T ; Creative
pleasing & Participation o Iming o Mimicry Human to Al Type  Similarity ~ Process
Advisory Al distribution initiative

Non- . . . Create new High + Generation+
L Direct manipulation ) .
mimic & refine Low Evaluation

Human creativity powered by Al, High diversity/innovation/abstract by derivation of unexpected
ideas; Human control popularity, practicality, and applicability; Implement a variety of looks and
styles quickly and easily, visualize and evaluate; Expand design possibilities with creative fashion
design expressions.

agents Turn taking Task divided  Planned

Strength

Requires human creative input, interpretation, and customization capabilities;
Weakness  Possibility of differences in derivation performance according to human and Al capabilities;
Possibility of technical and expressive limitations in actual commercialization and popularization.

BEBR G 2u] 4z AP Asst BEE S W A A djg ole geleln K dwe delekn
< thpsteh, B8], 2AAYY 2UAZE ujS- Awﬂom Al SJo]HEL ¢ Xé%]oh AR el g AT
oFEdttn Wotw cixiclol M SN WMol Fm =4, tel A4 TRAAE BasiE 2 ohi 24 7t
P e
AR ABSE A7l BT olF HAICOA ke W 4/ AZSh T, HAEY 5 gleS Bioh B9 72
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Table 9. /ntegrated Interaction-based Value Creation HAIC -P:Participants, -H:Human, -X:Interaction
Fashion Design Process
Case P . . . Designs from HAIC-generated
Idea Generation Create Design Implement & Evaluation
Theme(digital/ pq— Design feedback/ Interpretation
pixel), material & . o
» embodiment realization
eelidilng — .= (silhouettes, item, print, attern/
, tessellation mo |« ‘! . Iem, print, - patterr
Case 14: -dules —»3Dscan etc) realization
Mathilde =1

Rougier — x

(2020)

Al CNN : H J N, Spark Spark AR
Al-generated AR simulation %‘Hﬁ blender(3D
design patterns Eiﬂﬁ (realistic) wé ? animation)
Y i
Theme & data set Prlpt-based Trad_|t|ona| Jz_apanese
H e — /, design & 3D straight-cutting(real
body scan  “ffe cloth)
Case 15: -
Sonon b4 b4 b4
(2020) Bionic leather laser cut with Al technology
Al GAN : ' P ; Algorithmic Couture®
Image-to-image q fn manufacture with minimal waste of fabric,
S creation of geometric pattern
Perceive
HAIC
Collaboration Communication Creative product .
Generative " —— Creative
pIegsmg & Pparticipation di T.ZS . T}|rr_1|'ng_ 0 Mimicry ~ Human to Al Type Similarity process
Advisory Al Istribution Initiative
agents . . Non Direct Create new High +  Generation
Tumn taking Task divided  Flanned -mimic manipulation & refine Low + Evaluation
Create fashion value (sustainability, democratization, personalization) with sophisticated HAIC;
Human creativity powered by Al; High diversity/innovation by derivation of unexpected ideas;
Strength . - S .
Human control popularity, practicality, and applicability; Implement a variety of looks and
styles quickly and easily, visualize and evaluate.
Requires human creative input, interpretation, and customization capabilities;
Weakness  Possibility of differences in derivation performance according to human and Al capabilities;
Need sophisticatedly designed, customized Al agents to meet design objectives.
AR el 4T AFHY ARUACIe] et AT A= AN Qi ALY Fee QIzhe] et
5 At A4H 8 9 ARY Al deldEe] By SES} ES EdiE SR Ax, 581 BE P ¥
@"J T5AZ7E Uehdth tEo] ol=|gk A4 s oAl 8ol o]Foz=t, Q72 Al ooJHAE.] tjgt oJgfE E

ZeAl2ofMe] HAIGE ABLS] 9ot 2498 & Qe EHE gleld Hols 5&*3, Al shs5o] H
7HA, A&7 W), AilekE WREshs MEe =
o] Zojd "zl AMde 7hssHA itk 94 3 AL 1 = EHBH Hlf&@ Atalz grieh, Agastal oAl Fe
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Table 10, HAIC in Fashion Design

-X  Interaction

HAIC for Fashion Design

Design Agent

Human Ability

Al Ability

Flexible, Transfer & Optimizable, Empathy &

Recognition, Precise & Stable, Probabilistic &

Design Process Creativity, Annotate Arbltrary Data, CQmmon Efficient, Consistency, Speed & Efficiency,
Sense, Perceptual & Rational, Mainly ) ; .
. o . Rational, Multi-threaded, Complexity over
single-threaded, Simplicity over Complexity, . :
! Complexity, Heedful & Tireless
Feeling Ups & Downs
- Establishing fashion design goals - Collection/learning/recognition of data
- Select and adjust deliverables - Learning visual clothing style
- Selection of Al & formation of data sets - Support of image search query
Semantic - Understand data insight X - Provides semantic analysis and generate
Data - Understand the flip side of assessment meaningful information and knowledge
Human and judgment - Creation of future demand and trend,
- ldentify design planning and concepts semantic network graph
- Determine design direction and detail elements - Design planning and concept improvement
Idea_ Semantic Network, Concept, Theme, Silhouette, Color, Material Planning
Generation - Selection of Al & formation of data sets . . I}
. . - Collection/learning/recognition of data
- Select and adjust deliverables ) ) RNV
. PR ) . - Provides a variety of sources for inspiration
- Idea identification and discover creative o
. R - Synthesize ideas, create concepts
. and interesting ideas ; )
Visual . ’ . . - Abstract reflections on visual and other
deati - Determine design orientation related materials
eation Evaluate and select digital mood boards . . .
) ) . - Provide detailed control mechanisms for
- Identify design detail elements from . . .
. image manipulation
abstract images
Images of Moodboard, Color, Material, Pattern, Print & Collecting
- Selection of Al & formation of data sets - Creating visual images from text and images
- Provides fashion design sets, sketches, - Assisted freehand drawing with real-time
images and language-based instructions guidance and autocomplete
Image - Control over fashion design details - Suggest various images and utilization plans
Creating - Design identification, feedback, (abstract  reinterpretation, visual styl
& reinterpretation variation)
Variation - Design selection and curation - Fashion design transformation and
- Refinement and variation of design expansion
- Selection of presentation type - Design visualization / image creation
Create Color, Material, Pattern, Print Embodiment, Fashion lllustration, Flats
Design - Confirmation of fashion design - Visualize, create sophisticated digital fashion
- Selection of Al & formation of data sets images
- Set goals for fashion design refinement - Fashion design transformation and expansion
- Provides high-fidelity details (items, - Assisted design of 3D models
Presen details, trims, colors, textures, etc) - Mechanically and optically accurate virtual
-tation - Experiment with styles, colors and fabric fashion samples and prototypes
variations - Replicating movements and reactions to
- Modify and supplement the fashion design external factors
presentation - Pose-based human image generation
Digital Fashion Portfolio, 3D, Virtual Sample, Prototype
Implement - Conceptualization of execution to achieve - 3D printing, circular fashion system
Manufac  the goals of fashion design - Solutions to increase production efficiency
Implement -turing - Selection of Al agents and formation of X - Volumetric inference of 3D body shapes
& Solutions  data sets - Image-based virtual try-on network
Evaluation & - Interpretation realization pattern/realization - High-resolution clothed human digitization

Experience - Evaluate, select and adjust deliverables

Parsing sewing patterns into 3D garments.

Platforms

Pattern, Zero Waste Solution, Circular Fashion System, Virtual Boutique, & Customization
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