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Digital Customized Automation Technology Trends

Eun-young SongT
Dept. of Textile & Fashion Design, Hansei University;, Gunpo, Korea

Abstract: With digital technology innovation, increased data access and mobile network use by consumers, products and
services are changing toward pursuing differentiated values for personalization, and personalized markets are rapidly
emerging in the fashion industry. This study aims to identify trends in digital customized automation technology by deriv-
ing types of digital customizing and analyzing cases by type, and to present directions for the development of digital cus-
tomizing processes and the use of technology in the future. As a research method, a literature study for a theoretical
background, a case study for classification and analysis of types was conducted. The results of the study are as follows.
The types of digital customizing can be classified into three types: ‘cooperative customization’, ‘selective composition and
combination’, ‘transparent suggestion’, and automation technologies shown in each type include 3D printing, 3D virtual
clothing, robot mannequin, human automatic measurement program, AR-based fitting service, big data, and Al-based cura-
tion function. With the development of digital automation technology, the fashion industry environment is also changing
from existing manufacturing-oriented to consumer-oriented, and the production process is rapidly changing with IT and
artificial intelligence-based automation technology. The results of this study hope that digital customized automation tech-
nology will meet various needs of personalization and customization and present the future direction of digital fashion
technology, where fashion brands will expand based on the spread of digital technology.
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FAAIM = 791 2 (personalized product) A1 F45-
F Foln olof wel Ak WAels ZEAR] Hst Al
o} 7ol 2= AIe URE EQI(digital twin)Zk 7H A %23
A 713 FEIY (longtail) 3L7e] Sheiabas Agagsiar ot
B2C(Business to Customer) Fofol|A] ZAmlo]o] ¥l E (conveyor
belt) 54| A4te] THashar SlEAlaS g A AL w2
(cell production)e] EthE Ze]th(Kim, 2020c). ‘H&3sP2} 7|
Ashel wet s HZ ZEEYES tRY Jle AfeR
AR FR1E AT B o), AH|RE flel] RIHEHA b
S3lok & "oyt Stk AR AnjEske] F4Q1 MZAY=
gAY e Fsstal vte] ZEldd 7IXE T YRE
Ad ARE Asshe AeS Ve vk AviRle] sH8
Tt 7IE Foeke &Ml Ao R WAsishe) wel 7 2EH
uko) (custormizing) AHI27F F7FskaL ok A 34

10 32

= 71 ARSI A S o® wskelal le, IT,
AeAT 7] AFgs} 7leR ALt Ze2A|7E J453] W)
IR

N

12Elnol = tAY 7lgdd #g APATE AT HEA,
3D T TRkl AE(Jeong, 2016; Kim, 2015; Popov, D,
2019), 3D 7MgEte] 23 2 ARE AE A3Kim &
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Kim, 2019; Shin, 2020), AR/VR 7]&3} sjA4) AT (Lee
& Ku, 2020; Lim & Oh, 2017), Qldo|El9} ¢1FA% 76k
o] A AF(Jung & Kim, 2019; Kim & Lee, 2018;
Lee & Ku, 2020; Yun, 2017), TAE 72Enjo]d #3 A+
(Kim, 2020b), 1A &2 7HQ0 HFE AT (An et al, 2019
2019) 5°] Utk o2t Aol 3D ZHY-L ofo|ud
AF= TR, 3D 7P E 2O &9 V)&l e
T, AR/VR 7]&2 A" Al 3 A3telt). J13AF
I 9 B A7) v " AzErpold {3 ek Al
AFEL Uzl Aoz AFHI

£ Aoxs MRSk uAY AzEnle)ld FEER 9
TR #ES AFEsl 71es BRste] 2Esia g A
2Enjo| AL 93t QR4 Z2A20] A, 9 F A=A
20| WPIE Ajtetarat gk

2. 0|EH HiZ

21, CIX[™ J|=8

471 kA e] 7Iuk 71420 AICBM(AL IoT, Cloud, Big
data, Mobile) 5] TIAE 7|&84le HAAS vlhe] 4%
Aoz Az Al713 ) 20189 =l ALRIATE S 1]
o] &, A%, 2349 Aldiell Aol I=R 253t
33 ICT(Information and Communications Technology) &%+
F 2ulE OFAIF el YRRl 71EgAldA HdolE, <l
AT 59 UAE rleleg ggsial A& 7Hss oA
o mH7IXE FEstaL AT SIS tH(Table 1). A9 ti=}
Ql 71Eg4le] ICT 9%, 27157, AM 2839 dofels
ZAtE SRAE el JEFArh viEhe] 7)EEle AnfE
HED, 3D ZAYS 285 ALEntelH, ¥dolH, Al 7|9t
o] 73}t HFE FH 2 2wlE &3, AR/VRS 838 ~nf
E 2Eo] 5o= RAF A5 Az 9 AH| 25 9Jgt

71&gale] WEko = ZNE Zlolth(Hong, 2018).

Lo

Table 1. The direction of the fashion business

CRJE F2E]rjo] s &3] Zle £ 191

b
] foll weh A" B2BSH B2CE s ¢
Ak AR o] FFo] S7kshAA B2B9F B2C okl A
2P AT EaF Ao Wslslal Qlk. 53] B2C #okllA o
FE AAtA 5 o|E Zino]o] FE A4t wplo] of
d AL 2] AN EH 7] s38E AR 29k 2
A A ko] Zre Aol mige] A ALk v
2] 5 ZY(collaborate robot), F21 &HEx}(Autonomous
Ground Vehicle: AGV) 59 =822 7]Al9} ¢l7ke] §87
A FHAAZR =59 7R st s Aide] St
2 Zlet}h 7l g Alelgte EdEo] tigatr] S8 A
2Fgele] 71 sk g 3 7k olFel 4
27} 38 Zle]thKim, 2018b). =144 A
2 aH80] A FARE Her|ee] o] 7i&slEHA 2t

L
FohEa Qov AFASS B 29 volEE B slol
8L BT HA5e) 4¥e B 5 Uk A 2F 4
o) 2EAe

2.3. CIX[E F{2E{O01He| RE
7AZE ool = Al e ojnz A o] g
AFE eolFe wEAz AHaE gekH, H2 IT
Se] w7
| gk FER A AL Heljshs on|E &
A=A} gAY AXEWlo] Y (digital customizing)qS> HT T
AY 7les Fgste] A A3 YAl dARE st
o g% Aieke sk 2ERl BEE oJmldhek(Kim,

[¢]

_& S

Pl 2
ARl WroE P ST LS A

L

ol

o

sAeerlolge] Hae ZA wEshsl TSI} EAlE)
Uehta gledl 2ul4e] B E BRE Rolg nelt,

Past business direction: innovation in design technology

Future business direction: digital technology innovation

ICT convergence wearable smart clothing and product development

Development of climate control smart clothing and products using
electronic textiles

Development of smart workwear such as smart military uniform/
smart protective clothing

Development of safety protective clothing such as bulletproof/proof/
lumberproof/ rider protective clothing

Development of highly functional clothing products such as sanitary
clothing/ care patient clothing/sports wear

Development of fiber products with sensors, such as military tents/
electrical beds/car sheets

Leverage big data for consumer analysis and fashion information

ICT convergence wearable smart clothing and product development
Mass customization with smart factory

Big data, Al-based personalized product recommendations and
purchasing agents

Al convergence smart shopping

Smart stores and unmanned stores utilizing AR/VR

Customizing with 3D printing

Fashion tech conferences and exhibitions

Revised from KRIFI Korea Research Institute for Fashion Industry https://blog.naver.com/fashionbiz /221299337468
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=)

YEshe SHIRPE RIS k] met AlER A 3
22T WA e FHxs AFskE 2l ofvlska
(Nielsen, 1998), 7H31shk= ARAFe] 232191 o7t
% dEeluy Yzd s FE 3 A
7187}, tiAteld, B WAt AlZEE AAlsks AS oy
31TH(Schade, 2016).

MR FAe] ARl 9 ALk BldolE, JEA%, AFs
AL o Ariemt skl el HEo R wEA 4
2 AAto] TEsEIAAL 2 7EX| 9] ARlE AFsal AUTHKIm,
2020b). AZYH Eololl E2)4 (physical) MA} H12-2 tjAd
AAE Adshs tAE E 7ol AEEWA Il F&
< HHOZ AE3lal AuY AAde] FuslEoEN
A7ret =2 71 xRl ALkAtel AR TE A9
S el g Ajgo] EE Ago]th(Choi, 2018; Kim,
2018b). Thget AlFol ek Aol Fart ke o Ao
ToE P45 FHY YRR FRYEH &7 SIENE

FAo A EAAFC R o)FE L ItH(Kim, 2020c).

AzErlold f39o AYITE AHRH Gilmore and
Pine(1997)—“— YAl 4, =9, vide] dAE AF Hsle)
siEske] Aol ujet v F2EutolA|olde] /S LHAE
7t AE EIX}J Aol FAodste FEH SHEsP, FEAE] Al
Al A QbellM Melat 23S sl o sk, A
v & AFstAY sk AeH BEsh, AHA 3 dle]
HE 7o g Anixle] A3Eg oS8 Algshe FHE ¢
=3¢ 47HA=Z A ST Lampel and Minzberg(lf)%)t
YRR, 73, 24, v @AY skl EEse] RlEeR
‘ZD ul7-§1_’ ‘gl.x-] 1:1 gj_’ ﬂﬂ\:' _LZ,L_ > ‘U1-7- ._LZ§1_’ ‘91.

4 ZFshe] 7R E st Aot Duray and Milligan
(1999)= o] =3} HAo Bosh= A|FHoR KIS B
2lsto] TiAlel e, A, 24, THshs 71X9] M=
wRstal, 27] @Al A Ee] MPTFE FEFES wEst

Ar7t woltk S tH(Choi & Kim, 2018). Lee(2018)=

b

o

Table 2. Customizing types

a9 AxE £ Yehd Azt Mu|aE ] F
Ay e A W w23 9o 3uA|E A
31913, Han(2016y AJAkate] whufjid2lz) Am)te] Zhof w2
of meEl ‘ZYFRE, VYRR, AFSHY ] 239 ¢
A fEor BER3k7 3tk Kim(2020b)y2 TIRF1, A %
H, o] 3ol wE AlF wste] A=k AHRE Y
Axe] wEt FEH vRRD, Aty A, A 490e]
7] YAE AzErtold {82 AA ST (Table 2).

2 ApoMe S dgATe] vz AZE Ao f
BRE st A" AzErfolde] xRl A%k, #ul
W AHRpe] o] Ao} gzsloilsl Fwel wEh

9, AEd A 2 23, <@lEF AP 7R #
3}

pal

oot 1o l‘_ﬂ O?L‘
o B X

A

o

3.1, ¢4ER|

B AT O AZEplolge] 5 BESI f
2 ARIE NS OAY Azl st g B
e stebgic.

OAE AzErlel g HRe FolH nE, AgH 74
2 =23, )54 Are] ) fPo= BAT

A, Al e kel A
Afe) =5} Tl
o] obd 4%
ofml gk,

S, A9 1y 2L 2%
QAo FFAL AN
2 5l BA BEL ﬂ%—ék—t— wae o,

A, 22 Ae 0@ Azk 2AE BT 259
Azwsh 7|58 oZe A

TAlsh el Felsh) ke olzkA AAE BldlolEE

L %
=
LS ?_P shte] AlES 9E AlFeke Wie

Researcher Factors

Customizing types

Gilmore and Pine(1997)

Product change and customization

Cooperative
Appearance
Adaptable
Transparent

Lampel and Minzberg(1996)

Customization and standardization

Order customization completely Customized partial
Standardization customized standardization completely
Standardized

Self-creative

Lee(2018) Self-design service Corrective
Simple combination
Han(2016) The way producers .sell and consumers Assemb'lyv structure re-design
participate Finished product
. . . C tive desi textual isi lecti
Kim(2020d) Product change and consumer intervention ooperative design contextua’ provision selective

composition
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Ao 2 T7le] UzE oj2aa A} AES FAsI

A WS olelgic,

3.2. oi7ICfjAF Q! He

B ATl HAdTE Bel TAE A& OAg
AzElrlol o] tiet ol2H WiAe 1AL TAY A2Em)
oFAe] 3 Aol e 2453 7)o
o, OA1g €4l 1% 99
HAE 7162 AREAE, s A 5 g
ORI AzEulold A5 1&g FHAOR B

DR B s okl TAE SsEold &
M2 B43 ARISS e Sl 2 vl eyl A
B, A7) 3912 52 FHow ARE e BAagen

4 74 9 23, T ALY K f

4. C|X[E #H2AEOO|IE 7Y XS5
7IE S 2

4.1, &o|X or=
tAY $30] oJsg MZ Aldle 453 TR ez}
7S T3 S AL TS FaAlEt ARIES]
FAAE Ffrskar FRl= Aol AHrEth 2elal 7k Y
zo} ~Eldo) ghs ZElxE FA|F AEL R AH3AL
= ] siAd HlzY2e} A HRlelJES o]9)h e
ZHREe] Yzt HlolHE A3 AF TAR] Z2A 2
MYPAA 25 7R gEste] 2uie Alx WS Alwst
ALtk olF flsf Halmute] =xpA9] vAY Zlen A%
she iﬂ“j Z“ﬂ]—% Sgate] LuRolA Age] HAskE &
3 = Ede= 3D Zy
a1 ALk Aol Al}dsted

Arleke 9% A xﬂz} g & gA = g},

3D ZHY %”OWQ JJr“r‘ﬂ A& ]‘%0}04 AlAstarzt st
= s Mg = é#§_6§7 ]%(Rapid Prototyping,
RP)IA @Al A7 H]O]EM] e e, A, 25 59

ANEE AF 7F(Additive Manufacturing, AM) W20 =2 %
o} &9 AEL Axshe WS ou]dth(Park, 2015). Table 3
2 3D ZHE {3l #3k Aot} 3D Y Wl F

Table 3. 3D printing types

CRJE FJAElrjo] s &3] Zle &3 193

78 2] A% 23 W2 (stereo lithography apparatussla; SLA),
el oA A4 W (selective laser sintering; SLS), F=
X% 2y W2 (fused deposition modeling; FDM), Z2] A E

W2 (poly jet), HZHA ®AF W2l (binder jetting) §°] U
(Cho & Lee, 2014; Pak, 2015; Popov, 2019). 3j4 |0l A
AME-EE 3D ZHE W2 FDM, SLS9| F 71A] "hajo] &
o] AMEE|TL AT} Wlel] weEt o F, A, AT, 55
BA T TFe ofeldol &-8-drt. O]Eiaﬂ' 3D ZdY Jlee
ke bRl =S AAskaL, Tkt Alse] &g A5
sto], 32119 A AlFS AFste 7IeE HARlAaA]-SW-
A9l §gE &AM 71| tH(Cho, 2020).

Z2lo} th¥](Julia Daviyy= thEdAke] Qlzels 7EAA
g qtR SEEYC® JHRIS: BrEAIRRE fl8) 3D =
&S &&3k= tRE 7AZEmleld tixtely Hilzolnt, 4
]1} 7RIS Yz=e} Ale|ze] wt TRl W7do] 7ksgk €]
sz} EE (parametric) TIARIF 3D ZUHIE &

g FxoF dBZ d5e] HPHNES ARG 2
1o Fee)e 2878 FohFig 1), 92 ZEEY Y
E(Knyttan)> UE o|F A4t A4S 3D Y 7es &8
sto] TeEslelslet] 7182 et 9042l AlF 7178 907t
o2 TS, HA AN BT FofA o] Ysk= Ttk
o] oFE o g ARk Ak = rh(Fig. 2). A1) Tt
o] Z2E(Thursday Finest)= DIY(do it yourself) == 2t]9
= w2e] M| AE At ARt 2y dsks YUE A
F& WEol d F 3= 3D L]E Uy &EF4S AlFste]
ol eN Ask= _IJH g, FEjS] <9 ywte] ok, )

[e]

Efo], 2}, A7hE 3 AT

X,

¢

J RN

Ot
rlo

=

]_

P 4o

2
ol

& 3
&

=z
T

42. Mes T o =g

UAE slo] wEsky AnlRke Aolske 3 BE
A%L Farstel tPstel HUske AFEL
A A BAE UAD AZEntoly AH|zw AL
2 sojsia glek. 2AE HAEsh ABehe e g4
wl oA Fihele] Uzl she Aus 23 B 9w
T3] RES B 5 ek e o)A P40 AgE A
ME AFsE 2E Al ANaE AT £ e, 3D
TPgRIsE e 716 ol 20ARAA A2 ol 4
3 wheA) ARSI Afele A TS ATl 14 el
g =+ Uk

3D 7PERe] A"l 3R Q1A 290, 3xk Sl A,

Y
dot

SLA SLS
Material Ingredients for photocuring Powder
Hardening method Ultraviolet rays Laser
Accuracy Medium High
Manufacturing time Medium Slow

FDM Poly jet Binder jetting
Thermoplastic Photopolymer resin Powder
Room temperature Ultraviolet rays Glue
Low High Medium
Fast Fast Fast
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Fig. 1. The parametric coral pleated dress.
https://juliadaviy.com

33 7P EElo]E 59l Zlee] § Z|ut E7edA FREA
71E JEETA HALNHNA HRAE 7o HEo] Sz
3L St ZE]aL RIA AlE dlolE A 0F AiIe] S0

Y= 3 2 A4 MTM(made-to-measure) B4 02 7 2F
wlo] & 4= JtkShin, 2020). =ellA 7iEHE DC suits, Clo
3D, /‘017}&_2 Bal9-=9 o] (Browzwear) }2] V-stitcher 8.0, &
E9] iDesigner, 7= ©]ol|3Zo}o|(EFIAHe] Optitex 3D, Z&
2= Lectra®] 3D Fit 52| 3D 7Mgzte] Zzoie] &85
ATHKim & Kim, 2019).

@= WAL W E] B| 22 (Burberry Bespoke)= 4xH]
27} SIALO| BN ERRTZES] AWt A, 2ER, HE Y}
EfY T tARl 245 Adshd 3D ofutele] 7pPdEe]
Z2IYS 43 EVXIE El P°1° g Sth(Fig. 3).
Ed ol (blackyak)= 3D HlT] 27U5E AA7EA] 7Fs mlo]
3§14 My Fashion Lab)yS 0’5‘}04 B2} @Y APAE Al
98 2gsta Aok A A 270, AW 2sAA, DTP
(Digital Textile Printing), B-#] 52| A|28S E3 *H]x}ﬂ
Aol ME HIS sk ule] £08 =Ry 9w
oS INZE ool Wol & 4 gl HAIFQ] AE AL =
i*ﬂ 25 AlFal AthFig. 4). A EFAAT] APoF 9]

=21 24(WITHIN24) + £25T] 9 2~ (ALLSTUDIOSY = 7M3

KNYTTAN

Fig. 2. Factory of the future by Knyttan.
https://www.dezeen.com

25 Z7H thsk(Hong Kong Polytechnic University)olA]
QAANH el whe} walshs PRI ololtiw] (i Dummy)S 7
}93\‘:}. ololrjm] 9] QIAX|F= ‘:}oobﬂ Atolz, QIF, #vl B

{0

of

%ol A8a] SIa w1, f4, S, Ake) ol ke
2 AAAS 4 Uﬂﬂi Z=(mechatronics) HE7I2 FA=
AFEol A NEEATHFig. 5). T2 ZefEY Hul7t

(Buveka)= ThFet 27|12 WHAlsks 2ntE 28 g 4
oz Asta gk fH7E Algshs AZE 0l Al
A Aol=g st 23 vhi|Ze] 2717k W AR,
olH)E 5o FEW Mz HAlcy Qe = kR Az}
of full7ke] 23 rhilFe AR o]y £4E 7vke
2 @ QAT %ol olefd 22 vhilF AR sksEb
SFATHAhn & Lim, 2020). & LS AAAIS e
AlFsk= B2B AKsie] AlZE R Sltt. B3 (Bodygram)
2nfEE O 2 ARG 9y AWy AW ARRITRS Zodshd

EEd|, & do], o7 &4, 7IEEYl, 25 49|, ddel=d

Fig. 3. Burberry Bespoke.
https://www.businessoffashion.com

Fig. 4. My fashion lab by Blackyak.
http://www.fashionbiz.co.kr



Fig. 5. I. Dummy.
https://www.polyu.edu.hk

o A 16722 YAIAQL A HolHE A8t AlA] X
T} 99%ell 7Pk Atel2e] & 9= = UrkFig. 6
H ‘13394 tlolElE grsle] W X4 SA9 FES =0l
= ¢aEEH Al 35 dHolHR Agwrt &t ojeh 22 b
OJEIE olg3te] MY E M= AZRS ARSI - B
W32 ZajA] A AEo R 7F5AS HITHLim, 2019.).

4.3. GIEH Nt

292l AAIZE ¢l 020(online to offline) FE|<]
A vz AE SRR 2.2 ZERle] tekst Afdolx A4
F& A4, Fisks SUAE Aldi7E BAstERA 259l
g2d Mu|2E Yee 2ntE AgEH (smart consumer)’t 5
sl om 71Ee 2213 o xERle A%sh= FHIVL R,
A, o]AH M (electronic commerce) SollA tHE =
%%%1 ATHLim & Oh, 2017). 28] 28218 538 7=
H HHlolEE Tl 2x2l]l A 755ks 040(offline for
online) FEN7} S&shH frs 722 Al Rdo] v
e AolthKim, 2019). =-QZeRle] Fxz] o2 2HAL
EolA vt 3 AR Aws) s 57
& 2 vE, 7P 99 ALl =Skl AEKLim, 2016).

71 A (virtual reality)?} 57334 (augmented  reality)>

Fig. 7. ThinQ Fit.
https://www.edaily.co.kr

CRJE FJAE]rjo] s &3] Zle &3 195

Body Fat
27%

Muscle Mass w
3151lbs *,

|

Upper Arm
10.3"

Belly Waist
29.6"

Fig. 6. Bodygram.
http://bodygram.com/en

01491 Q3Fs Adsk= M—E— %f&ﬁ‘r.

olN
g
> flo
N
)

olw|A], W w7, 7—‘1Xﬂ E—Cﬁg 71&e] ] ]Z]i E‘ﬂ—zr“tﬂ
F74AAE A AAleL 7S] BRE 3R Ikl BHolFE
TH(Lim, 2016; Park, 2019; Pak & Lee, 2019).

74 71| 3D 7P 99 Al&Elel= LF SX2x(Hazzys)
9} LGAAZT @3 AF H(ThinQ Fit), o =270
(FXGear)AF9] ol =z 2w (FXMirror), A/d7Ake] AulE A}

o|UR](smart-signage)S &3+ 7MY ¥ £FA So] Atk
(Fig. 7-8). 3D 7H|ZtE ARGALe] AAE B&s] A5 dlo]
HE 7btoz 3 7o) olulelE AAE & AlgAl= o o}
vl st 7Y RE ASmo=ZH AA FHEsHA 2

‘8
= An)zel AR 54, ARl 4% ol B olRE A9g
F gtk QAle] SAdel e O HE B4 ¥ 5 A%

A% A, 7B PAHCR wda £ A4 B 360w
o BHE 18 5 gk 7 ohulele] dloizEh, 20 Ab
o= izl AA] e st JEE vige] Fhsai,
HEs 23 F o 2ele QM Fol Iellold AF P
W AZE. olelF 7 T AL Aolze] of
AL ZEie] ARAE Frisislel anAt 24

it Pﬂ

FXMirror's 3D'imaging processor instantly matches your body movements for

aseamless try-on experience.

Fig. 8. XMirror
http://www.fxmirrornet
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will automatically show up on the mirror.

Fig. 9. Alibaba's Fashion Al.
https://digitaltransformation.co.kr

9E o FE ddste] g S qirkPark, 2019.).

3] - 73 A Aol ZA *PEO Hul, ¥4, BldolE, &
vl Fol HT AEFA 7go] SN BE A o]
7Aool A3}t =L vt AT HHolHE B3 ¢aE]
A2 iRl AR Wi H ) A dY S iRl &
d okt ARE ) wgshe 2
zation) Althel] 2] U=E d53sle] At o A4F A
H|2E AlFsie #4] 7]€o|th(Kim, 2020b). HAFAAM =
thgFst foke} 7lee] §3E B3l tAE ALEwto] A AH]
29} AFL FHFL Ak AFA T Huigh vojEE 4
3laL &Mk BE Y5 7193te] sivlQle] HEt =7t

Hes) wdE AEL FHskT AR Aulsg s

rﬁi o\ _WL

7l 918} (hyper-personali-

14 42) S @

QAEA ol A (eature) S HloTE SolA AT B
2 BIssk FFE J1Eolth. QAT AFE 1
HolElE QPR TN Alge] 24w s 23t
@2 sleld /il Ag02 209 Asshic. ged /1

3 AE HolM ARAL B Zo
AL RS FOoEA AREAR Al
o A AT ) AN o]
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