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Abstract

Rapid development of information and communication technology is leading the
digital transformation (hereinafter, DT) of various industries. At this point in
rapid online transition, fashion manufacturers operating offline-oriented businesses
have become highly interested in DT and artificial intelligence (hereinafter Al),
which leads DT. The purpose of this study is to examine the development status
and application case of Al-based digital technology developed for the fashion
industry, and to examine the DT stage and Al application status of domestic
fashion manufacturers. Hence, in-depth interviews were conducted with five
domestic IT companies developing Al technology for the fashion industry and six
domestic  fashion manufacturers applying Al technology. After analyzing
interviews, study results were as follows: The seven major Al technologies leading
the DT of the fashion industry were fashion image recognition, trend analysis,
prediction & visualization, automated fashion design generation, demand forecast
& optimizing inventory, optimizing logistics, curation, and ad-tech. It was found
that domestic fashion manufacturers were striving for innovative changes through
DT although the DT stage varied from company to company. This study is of
academic significance as it organized technologies specialized in fashion business
by analyzing Al-based digitization element technologies that lead DT in the
fashion industry. It is also expected to serve as basic study when DT and Al
technology development are applied to the fashion field so that traditional
domestic fashion manufacturers showing low growth can rise again.
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A 1004 W7F B 54 7]&(Information Communication
Technology; ICD2] w®d= Qg  AFA5(Artificial
Intelligence; AD), Hd|o|E(big data), E2¢E(cloud), AH=
le|dl(Internet  of Things; IoT), SAIHH ©l&-FAl(ffth
generation technology standard; 5G) 59 84 7|&o] 4F
P& F=o 2L BEUA 715 FESAY 719 W
o] grdys FEole 5 HIPE dojuar lrh(Lee,
2017). ohget AtdellA] ICTSF §8e B3 oA AL
AALFA FAE T oA A AEA o] A&
1 §lovK(Park, 2018), olzqt g oA txEslof
oigt dEl7F A83E AF AR 719EC] Ttz Dy
I, gAEse] wEA d3PE 719 2 dAE HA
(digital native) 7]d°] M2 AR HeZ7|k sH= 5
719 W gAE EdHAEZdo]M(Digital Transformation;
DT)9] FH| Aol wet ofo] M7 SF¢ie.

AFHQ Az Adoln =FHrAQl st oINE o]
23t #spt =, iAo s 1o]7|(Nike)= tH=ld
< 7o g 9E s Ak, 2 94 7leo] YA
H EE eE et Ay ARE ok
DTC(Direct to Consumer) A& Z|&Fsl7]2 oK Cho,
2021). Z1RRE ot ICTE 7|ike s Mz {5 AHls
2 A7ste AEXEASttch Fix), &HE(Zalando)
52 ZEY fUZ VIYdeR AFE oklh(Park,
2020). HAE HAY BREIE Q1 ESEO)A H|oFAQ
TAE AHole B¢t AFHQ vRUAE BA4 2
A 7192 A8, ALY el AHstA =t 2020
W S fA7]9de] miE 24¥ A% mfoluiA 4 7%
Flom, 20009 olde] dAmEE WA= T4 719 ]
o] s A Al 52.8%2 AUt 5.6% WA
stark E3F wid miEd-s FAlSkE 28370 SA719e o
HololE2 H uholyA 3.64%2 AT 1710 A
(Korea Fashion Market Trend, 2021).

ol2igt ¢J7]of gt g er Hd A 7|gEL ICT
£ 7liter HzYA nEAAE AFEStAt kil
AFHKim & Yu, 2021). 53] =] sditdelA tztol
uo} mHtiolz|e] AYE 7Hte s S3fstd AlE7|9, o
2Rl g7le, dA718 4RE A 9F3AT EFA
71eo] &4 L=, 719 e R HlHolHE #A5k,

g& shsgo s foje 7|8Kdata driven)02 XA
B ZESHAL AA”I9] AFF3} As3Ele] ¥R AR
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ool Ay ARUH9 AR Qs AHREEe] 2
2hQl &B7E G55 A, Al Az 792 exElo]
A 2RI R ] Jdgte] WRITHA. Lee, 2021). 13
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txg Efiamoo)lde 9 7|t oo ZpolE
I Agelstal ATHTable 1), £ & of 71go] 7¢
ARE fAER ®Hgclo] FAF0l AR HEYA
g FE5H, o Fofl ABBAITAT AHAAA ] A
o MEE WFoR Yotz sh= 7Y &FC
Ao WE 4 Qo &, 71&Y AF, AL, A, w)
BAAE 220l EHE "Ad A 71ag A8 Al
& HZYA HEg PS5k Afgdgote oA [ %
< omgit.

FRU9 o)F, AFEY Gl oo TRE,
Ty B, AHEE T B2 FEo] emegloA 2eele
2 Al wet Z|YelAe bAE EfAzo] o]
ol FFstalth. Zeu eEAtd714315 8 2 (Korea
Industrial Technology Association[KOITADo|A &EH =
Y 719¢] bAe Ediazvold @8 2AKKwon, 2020)
of W2, ol H= FAote =WIIEL 9.7%0l B

4n

oo H o

fu

[H

hu

ol

jind

_|0||

L hu

)

Table 1. Definition of Digital Transformation

e Aoz yepitt E5 Oz EfARHo]ld HeER
A& BT 9L SH7199 2.1%, OAE EHATHo]
A A JgE Bie 719 $E7IHY 6.2% B
ot ol UxE EfAmdolde FXgy ST 7Y
9] 6.8%, 20.5%°1 SGsi= Azt 2ol Al EH
2xlo]ldE FAEL E 7o) HFHe Hoke ‘IR
D2AA G8&3H63.1%), AZRTH AutESH45.1%), M

2 HZ2Y2X FE44.7%)
(Kwon, 2020).
HANAANAE A" 7]ee Edste] AR7IE5E @
7] &S JHATE & 4 QIEE TAY EfiAauo]
Aol B TS 7D Y= Aselth rl=rdel AE A
A= RS 7INe R fafjtollA 7P & ol A
S FHok= JiQlete Helold AHlA AlEshe MER
YA mels FE5ke], Z91RE 4 3508, duiE 2%
220209 712)= 7155FAtHBae & Choi, 2021). 20084
H|Ed oA Xd PB Al GA= AR gEE A ZHY
ol EHEOR HIEXYA BES Afstn] @3 10099
kel 2019 DHE 11298 E56igir o= A2H(Zara)
9 m7|olzt 469 At Ad Y ElAAKInditex) 9]
A& 3629t 700] AAE Ad H&MSE] AnfEd 30
Z8} HAaiA tids] G=AQ Aotk 1o B

Sol zoz 2AEY
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Company Definition
In order to create new value for customers, embracing new ways to reconstruct
Microsoft existing business models and combine people, data, and processes through intelligent

systems (“Digital Transformation Trend,” 2020).

Digital transformation refers to a strategy in which a company integrates digital and
IBM physical elements to change a business model and establish a new direction for the
industry (“What Is Digital Transformation,” n. d.).

[t is defined as an ongoing process in which companies adapt to or drive innovative

IDC(International Data

shifts in consumers and markets (external ecosystems) by utilizing digital capabilities to

Corporation) generate new services, products, and business models (“Digital Transformation(DX),”
2015).
It is defined as a corporate activity pursuing new development by applying new digital
AT. Kearney technologies such as cloud, big data, mobile, 10T, and Al to actively respond to market

changes and dramatically increase the competitiveness of existing businesses or establish

new business models (A.T. Kearney, 2016).
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eI, Mg Sell A4

R AP =R A L) PB(pnvate label) E%E% %6}71\%

=
—
@ g
2l 4

dhel BACE Gt 5 Hze HP‘H* i
o8 A&HoR PG HolT glovk, HEH A% 7]
o] MAIGE RGP Sl 4 UL EueE A

QTHW. Lee, 2021). oo = =4 A=
1 ol mjHr}h FAHola M2 HZYA
< FEoHL olg Foll AEATA} AuaAAle] A4

YFor Hgo] WL Aozt

il

2. 71d I I3|1|'.’=--_ HAZMHO|M B 2 A

Aol thgh Z3& §lo] ©<es] AtY] 555 meprtAe ¢t
He, 71& YR Y 229 Aol opd 7Y HEYA
ZatellAl CEO(Chief Executive Officer: #1174 g2hHe] uf
EY 2 CIO(Chief Information Officer: 1 AH AUz}
7} 22 Fotof gk g onlgitH(]. Kim et al,, 2017).
ERE 719 UiRe] Alad”e] fAEs} B § YAE x
al F1EEE oA ME}(Yi Li, & Jung, 2021). 29A%=
Ted W8 9A'R &S sk sk @i, AR
Aoz APEo At &S |45k BAolth H2Y
2o S F7] RE 71 NS Ao EM AR
N4g BT vAU~ g9Fe sk BAol(. Kim o
al, 2017). @ErHo= Az 7|99 74 olF A7t 2/d%}
=, el 7|5t} wiA"gS Aslehe TR HEYATL
ZetElE 9AOITHYi et al, 2021). 39AE HIEYA =
4 918 dA'R fdsky WET Mz IT +9 2de
AAlSt AHAcE Agshe dAE "ok o] dAA=
IT 7|5t Mz AHdL A oaf 24 @k o
ALE AR AMMAE A8 dE Aol 238
gkzofof gHeh(J. Kim et al., 2017).

HYATE UAE ERLEAoA
iz aetal A ¥ Ax

7] & AT
b W2 A, B8] 2 /5AE, Adiegel H
E

==

1o

MBI AL, Al

AL A
=
deo] 71EY &2 1

Stage 3.
Wide
range Business Model
Transformation
Stage2.
- Business model and management strategy
Technﬂlﬂg]cal Digital transformation.
Transformation
Stage1. -
. . Enhancing e-commerce
Organizational & and digital business
Cultural Transformation
Launching digiinl products avd
mirastruciure foundations
Limited

In the late 1990s

In 2000s

In 2010s

Figure 1. 3rd Stage Model of a Company's Digital Transformation

(J. Kim et al., 2017; Yi et al,,

2021)(rewritten by authors)
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S Aot AAS=Y(J. Kim et al, 2017 Yi et al,
2021), o+ A Az 7ol A8 Aoty wETh
g wl=o] JE e A4 ZFEY(Gartmer)o] wHEW
7199 fAd EfiAzHold 7] DAlelA Q5] At
do] ol A7t WA= itk FEH(Linden
& Fenn, 2003). ol @|HoR 7ol Zt3o & A
Al AIARIY] ALE vl P04 A7 B 713]H]
|og Qo AHAY o]9] Zdolli= ofEgol S v
gt o ol 7|99 HAd EdAmuolde 7]
Al Ageg 719 x4 Z3t5 ¥l IPARE Al
Zrjojof Frhal A 4= Qlrh

325 71ee 7199 HAY Efirxdolds Tk
A QIokKim, 2021). QlEAs2 ke Ao}, +2
g, 758, o5 59 ol viEeR whEexl
I Aa"l Ze umz e oulgith(Lake, Ullman,
Tenenbaum, & Gershman, 2017). S1FA|5S thokst A
T FE], LE5HFAR GFRE AsERt wet dFE
£ o)1 FHog(human error)ol w2 $QlS ¥
Fo8M HEEES TPl IS Sk UtHKim,
2021). E3F ool gld A= FEjo] HIZYAE FHEo]
e ol 8 7&= ARSET Qinh oep Zo] okt A
doll F=e] FEHI e AFATE ‘A5 (Assisted
Intelligence) -4 A5 (Augmented  Intelligence)-AHAs
(Autonomous Intelligence)’®] 37HAl st AL AXHA
dEASHHFigure 2)(“Data Analytics”, 2019). 194l 2
25 GAR Aol HoleE olsffsta =S I35

Stal ABAS Tl Mg Eokis 9T sk ol

N N
ofr ok

ol

o o] @AlIA ZIdEX =YL oAt BHE AYs
s Hdlold, ke AFE, Ak 2
SHA "t 294 2 Al lz oalE

Aol saE daelEsor HRE Wisly WEHIFL
A, Are] ot 24 sEe Fste @AlolH 3EA
e A e EE AFAs EaEEe] 54
PrEge Wl sAer A ste @A, 74,
25, Al2go] A5 2ol uet AEs) 7199 Z=
Al27F gAEekAEstE s SIS onRit.

2 dFde =ul Az 7199 e Efix
olde] ol Aol RIS A=AE wefstal, bxE ER
2xvlolds Frshe dAs 7€ 28I 285
a9 AEAlE el Z8t ARE et fs V1Y
o fqAe Efiazrold oA ' gl Al Zeh &
A 2EE Fgstaat ji.

ol I
N,
rE
flo

ro g

ok oob X

it

3. DjaLe| CA|E EWARMOJHE FEGH: ¢l
As 71e

ok

tlo

A7E 55 gxE EdAIolAS FrdlEe ¢lgA|
&2 WA 7199 GAHEAS 2EeAY A|AH9 A
Sto]l Zlofste 0 Hia ZleR AeEch Oufjdeln|

2] el A2l (pre-process) H EA5L7] o FIEA]

AsiEjofol & PH7|&=r il ofm]A] ¢14])7|&(fashion

image recognition) @QAIE71E ©ACAN Hagt 253

Edc BA d2 @ A3} |&(wends  analysis,

prediction, & visualization techniques) @TIzQl THAlfIA]

ofit ofr rfx
)
N

Figure 2. Mode/ of Al Evolutionary Stage
(“Data Analytics,” 2019) (rewritten by authors)
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=2
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28 o e AR A dAQl A4 71&(automated
fashion design generation) @WAAIE 718 TAlA Za
gh ARl 8 oIF 9 A1 HH3} 7]<(demand forecast
& optimizing inventory) @T’H‘qxﬂﬁ it &9, ot B
v gl AuRb g R 25 HA3} 7]&(optimizing
logistics) ©®A AF | A 2HAA AFohe HIE}
AHE]AL] ARl XA AR FHVe AR FH Ve
(curation service) QWA AlF TH A] AH|ZpoA gE3}
g F3 wAE Bl 7149 olE El3 71 (ad-tech).
olg|gt JIFAE &2 7|l Grit BAkE & Al
7h A ofd AES 7HARISHE @ AR 22 7199
ol&t A%t FAIE iA

JoHKim & Lee, 2018).

D oA ofm|7] 914 7%

Aol A4 mjr]olo] gEFo R Wit s ofw|Z]
dlolel7t @AuA =k, diEAd vgy doleel A
ojulzl: HFE A5 FF @ CNN(Convolutional Neural
Networks) 5 2199 garelEe] Igda <ol o452
57} 7FsalAtH(Tsantekidis, Passalis, Tefas, Kanniainen,
Gabbouj, & losifidis, 2017). 53] mjA4tedols 244l
A7t stE, g AH AEo] do w3 5
3717t 757 wizell, AEe] Al Aol 2H8- ol
2] 59 om|A] g7} Erh 53] H4 onRe BE
oF AHR}, AHRRRE AHIZEE o]Rojz]= ARYA A
FQ Q4 olE AFoR AT AT F29] Holg
2 Hgsle 7le2 Hhold 289 Afacloltk(ang,
2021).

A olmlE & U2 AlEe #Aske T K= <
Ashe bl AREZIE SRl ol 49 275 5

AE AA 9 F=4o] J5Z PP
ot A& S0l A omAE e, 2, HHY 59 A
Aol £4S AFor EHEFHFE 21ojA(Omnious)At
o] E|A(Taggen)®] 7%, Boldl=Z2F1(V-neckline)olZ=
&7 o|mAE 44 F SEAR] ARk, A2 EAz o]
n2)7b Fole o EEVE Bojv3eRIes fiEAE
TEE 5 itk o7lof] F8 &P EA T F HIAE
Al ofoldle] oln|z] HRE ZPEOE A5l BIAE o]
Bsto] olm|7] HolEHE £408 REIfole] ERILORH
A7|=o] el Ao =N e 370 oo Bolya
ZRRle] QI71E &5t AMAE AlFsH] AFETHJung,
2021).

FA oA IA7leS TRt HlolH el 1T

o] A 1Ale] ZFaskal, AREE Q17] S HolAa 9l
1l H7HEoHKim & Lee, 2018). Fashion MNIST tjo]€]
Ao g VGGI16, VGGI9, SVC, CNN2 5 o8 2dg &
gsto] A oA E HAM=, M=, HEx], EQH(pullover),
Auja, FE 5o ofolglog Tl HeE= 89~
93%°) o]239m(Seo & Shin, 2018), ZZoll= 74l
470 B oflet oA ofmx|e] FEAR] el thell ghy
sl Thisks A7 A& QIH(]ang, 2021).

iU
d|

A WA olulA] Q14 JlEe oy Lokl gEelA
Pl 4ES GRS @ U, 4% Gshed BeET o

An)

% Bl WY e YT AL WAL BR

5

Z)AG AR o= wxjg 4 9ty T3 Lol 4WE
ol nZo] ARE AN w] FTLE ZojZch U] 7
A9l GS shop, LF, o=, o @i, cafe 24, LGAAL, o
BoAd 2747, B, do]Ea], AXupl SoflA F
g 71&S &8 Fol Stk

2) Asshd EHE 24, A5 2 A8 7l

7| Gat AEA B g 7]9ke] o] FrlolHA
A BHEZE o A& FSkE =do] HlolE, A AN
A% dold, ARgAE A Fhoks AEFE i Hojg
T 2Rl Wit <Fol miA dlolEzt AR AAGET
AHGu, Gao, Tan, & Peng, 2020). o|4"H &FUglol A4
S dolelg 44, 4el, RAgeRs Jdo] aaYoz
oNEge T 4+ AdR® B- ouzgs adads
(business intelligence)7} F=EHT Ql= Algto g Abgiofx
+ Figt dHlolHE theol & 4 J=E AR AR
E &8s5t1 Qth(Furukawa, Miura, Mori, Uchida, &
Hasegawa, 2019). A|Z3let glo]g7t F2o] H3, F2H
deolelE 7IHre R QIFAs 5ol =Y dold A
of AT A5S & 4 A ok gEkgo= drlEE
£ ottt AlE 71€9sk] Aol 9 4]01‘4' Edt AHINAE
ol ARE S5 5 QIAT, UHidt ERE oA 1

BAEs} Audel @ EdEet A¢ AZ sl 7]

AlE HIZEAT ofoldle dSshe A2 wd BE] &
a9 Aol

_|_4

_.u

i
=

3) Aser fd gl B Tl
AEAE OA A 7lee JEde S omAlE A
sAY 2 #HFsE AL 9u|gHRostamzadeh,

Hosseini, Bouquet, Stokowiec, Zhang, Jauvin, & Pal,
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2018). #+ GAN(Generative Adversarial Networks)™ 2
2 ™A 2 gl Z|Nke oheket Ol Eo] N
‘?_17&‘?_}-4 IRE GGola oA 2 FYH FYorA
Yo} Z-gHT = AHOItKT. Kim, Cha,
Kim, Lee, & Kim, 2017; Rostamzadeh et al., 2018).

olF AL fztel A 7|&L gL WSty wed] 9]
Jg gaRls s e A okt A, A 4
o] 59 "Rl £ Aot TAAR A AE ol
2|7} /d=l= Fashion—Gen(Rostamzadeh et al., 2018), A]
2 OE A IF Afelo] B4 mofste] gt Atele]
A lEA5©] S5k DiscoGAN(T. Kim et al., 2017)
5 A BEE 9T a47leo] NEEY ks Hu
et 249 7L, Fashion-Genol] A=m o] oln|zE e
FoR A ou|xE Ad} For AWsHA HH e
9] olm|z1¢] E4& wolofa] Aol A-gste] M2 AT
tzple] BAEE Zor Y omAE fA AFo=R A
ojAl e A olu|x|7t A E= 1FAE Z1&elth

YA Ad G&Fel F7Fd BEA= SJYP' et ozt
o]\ B[S3]9] IFAE 7o)l FHT Xz Al TR 9
F7F 2018¢0f] EA1H Aoz dHATHKiIm, 2018). SJYP
7 IR BRE 238 JigE die oR|AE HAfelks
o] JIFAG 71& ‘2B Al AlFsta, FAlse] &
AZ 7|E SJYP ojm|z|et o Wt AHYS
1S AAN FEH| ol Tefigo] HIEITHLee,
2018).

4) 470 9 qF, A M35t Ve
9 d52 1A9 gl dlolHE Helsteta vl v
B BAos Hdste, 3 wmaf dolelE A, A7,
oflE, Y 5 Wuj clojeet v 7MdA EAdol uwhEt
Aot wfelE FEste] 4 d&59 FYEE Fole
71&o|th(Jeong & Lim, 2019). =834 expt & =
oz s A 7199 FdolddEel F FFE vAY]
2ol 05 HAaslete AL ule- F4sitHOh, Lee,
Lee, & Park, 2019).

Aoz Hdols &8a Az 0 o5 2 yepd
7F ujgol ] Wag oF AT =S upEro g ARk}
7HE Aot A = 253Pga oA iz s AA]

7o & 4 gle gAd A2"EE Adste] V& 3EY
o Hggro=n FEs| st
& Pirolo, 2013). 3-8 Blue Yonder)= Q132|153 H]
dlolHE Zgal 200700 W8 TaishAl 30 olwe]

oI

eItk (Nenni, Giustiniano,

g AEY 508 dEHORA JolfnE WEA
STAE pUstel, S, UIE 5 A AA 330001
o

719 £54& AFsta ATH(]. Lee, 2021).

5 BF 243} V&

71&9] ERAILHL diiigatE AR -ERAE-
o olFA7|7] ffell Sd=EY 153L 5t 7)A3),
=57 T AifelE 1&dts) fiekSon, 2019). FHZol=
‘ﬂ%ﬂ%% %? ICT 7]&9| @/ﬂ% e 259 B

TSR} st =

£ FAh, £ JRE I JRE Ao, 24
o=y HHstE EF WS EEHNUE A3 AAE
gtk (Son, 2019).

£3] oA Ago] &Aoo FINete| wel, tfg
o] AFS B, #e, 51, &% 59 BRI 8
o] B& A glom, AFo] AHAL}E Fhi: 2F O
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Table 2. A/ Solution Company Interview List

Company name

Main technology

Division of interviewers  Status of Interviewers

S1 IntelliSys Image recognition, Curation - Chief executive officer
S2 Biglnsight, Inc Curation, Ad-tech Data science Lead of the team
S3 Designovel Image generation Research & Development Senior researcher
S4 Sinsayuramdan Curation - Chief executive officer
S5 Fashionade Curation - Chief executive officer
Table 3. Fashion Manufacturers Interview List
Item classification DT subject* Division of interviewers Status of Interviewers

F1 Outdoor Outsourcing

Research & Development Chief researcher

Men's wear,

F2 ,
Women’s wear

In-house & Outsourcing

Digital transformation Deputy general manager

F3 Sports In-house & Outsourcing Digital transformation Division director
F4 Women’s wear In-house Strategic planning General manager
F5 Women’s wear In-house e-Commerce Vice president
F6 Casual wear In-house & Outsourcing Digital transformation Vice president

*The subject of digital transformation is divided into in-house and outsourcing.
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Figure 3. Digital Transformation Stage of Domestic Fashion Manufacturers
(drawn by authors)
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