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SAEACTy & HEAI kst
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ATl s AFo] =2 43k 4]
FQ I 7]eE S (augmented reality,
AR), A= Q1E]Y(internet of things, IoT), 3D X HE]
(3D printer), B O]l (big data)®] 47}4] Fokz -
F 2 vk dtkLim, 2016). IAEoR= €l Folo
Hlal AlZEAQL @ avEol AlEe] 7|8 E HAufe]
oj2x= RE Wi AA /P Fo% 7S A
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A EEe] go] foldt TN 7]%0]
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Utk AFE Tk AR AelHe F
SAEA AE oFeAeIAY] R

7F A Aelol 9AAE I HESS Fal
JAZ nkeggic). o] st AR A H> 2D AJE| 9
2918 A 7LO 7 3pE Wksto] Ajztsl 8
Atk Aollx] ARl SRRl 24]e]
A gIARl Ago] Thsd slow Helth 5
3] O 2DR o] FofA|= ofolre] AJZtg) o
AelA e Aejel 22 oAl 2 4Fo] 3D
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o 9 AFe] el o] gk A (Han et
al., 2016; So & Kim, 2013), 3D TIAE Xz #)|
2ol ¥3t A (Wu et al, 2013), 32+ AAAS
Al2gls 283 vHy Hfd Ao Bk AT
(Yoo, 2011), 3D 7M3 AlEd|o)d-& &85 H=p

EE tjzll %(Shin, 2014) 5°] 21} AR &
HEs FHH O O At oby winlgt A4
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ZBRe] Fhjof HolE FHA R shs Alo] F
= ol F3Uth B EofellM AR HeHe FAIR o]
Fojxl AgATE Avnd TN HAeEs
E5t nje Sl 3 A5(Ahn et al., 2005; Chae
& Kim, 2016), o} 71x viE 1SS s T4
A2 AJ2~E A5L(Suh et al., 2016), o5 93 =
A MG v wAet ARE A ee, S T,
2015; Cho et al, 2016) S°] glom thisE w&
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MR)°|2}a ke EHth(Doopedia, nd). 2E= of=nf
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olgd FAANL 1 E8H= TH= FFol
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FARE R TR F shE FolPoh 9
(application)©] 7= HA] oF 19 94wt 5 o] AR
AL -z Eglon] gE ok 20% F7IElL
A AREAF 71ake] oF 65%F AR TP 2
T AP St Aol gio] Ae EAIE o]
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Photographing

Landmark

Recognition

The drawing area setting m

The drawing area setting
Drawing

Evaluation

below? Events & quit

Yes

Modification request

Figure 1. A flowchart of drawing system leamed as augmented
reality for basic infant and toddler education.
From Suh et al. (2016). p. 507.

& QR - AJE)k - 2R A THAE A1A O]"E_oi
At} PR = =484 o) Za)Fo|A

AL olgubo} npAE ¢1ASkaL 1‘:,47] 7]__
(surface) S FI3HL, Aol A= Thash T
21X DBZ A|5-5h, EaToﬂ,qL W mea)
wilel E 72 2 5 ke Fuz 2
W48 el a QIrkSuh et al., 2016), (Figure 1), &
o 27814 7|48 898 LS B AT
oA i QAR 8] 2715 HE(Hirokazu
Kato) BA}7} 718 ARToolKit' S 2431
Ed AR FElE AA oS £26ta

mlo rsL' off
TN e ow S

2y

e Qe al Betdow S nlas
Helo] A4 olul Aol AFE} AT 1 olmlA
£ FHAA BolFE WO ool Stk
et al., 2005), (Figure 2).

olsh o] AR AFHHE 77} A7) A1EH 2
DE) Aol EAlaht Q) A o
of fAbEE A BAS At e el & 5
olc. , et e 2D e e) 9, nia
= %3 3D W APsw Wsle) A4, Fee
Aele) QA & o2 2 2] 913 Juel
523 gt o] A% Fal ANROR F
sk @AZ AR AR ZAeleo] TR, 7}

o A S Qs 0atE Hzslsa o f
ow D AVL 5 9 vhae 71EEe] )

b AgH T glon olefs &5l shjun
L 57 ARl Apas detow 98
93 i} webd el tiEAR) AR A
% Q) Al e Z7te] 5o ) 2k
SR g

PA/

2. AR Z2{2 o{E2l7[0|M2| HEH Al

A2 Fgehn Qs SR P ojEe
ole] Ael -5 918 AT At o
=95 o} oj 3z

F At e @A A1 eSS

Figure 2. Mechanism of ‘ARToolKit' used to develop AR program for art education.
From Billinghurst et al.,, as cited in Ahn et al. (2005). p. 465.
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Table 1. Overseas-representative examples of AR coloring.

No Name Developer (Country) Downloads Purpose
. . QuiverVision Limited - Education
1 - 3D Col A 1,000,000+
Quiver olorng App (New Zealand) T - Creativity
- Education
2 Dis 1 Play AR Dis .S. 1 +
isney Color and Play isney (U.S.) 00,000 - Creativity
3 Chromville Science Imascono Art S.L. (Spain) 10,000+ - Education
4 Oddbods Live Coloring (AR) Maysalward (Jordan) 5,000+ - Arcade
5 | 3D Play with coloring page - AR app | Perspective Games (Pakistan) 1,000+ - Education
Table 2. Domestic-representative examples of AR coloring.
No Name Developer Downloads Purpose
1 Pororo Sketchpop Social Network Co., LTD 100,000+ - Education
2 Crayonpang AJARA Co., Ltd. 50,000+ - Education
. . . . - Education
3 3D Coloring Dinosaur Sketchbook Vuidea inc 5,000+ ..
- Creativity
4 Rising Book Demo Garimedu 1,000+ - Lifestyle

glo] < mple] HAS Fall vehd HA AbElE
Fgete] thdE Ak Ad ATl e
i3 AR ZeY Ee dlel At rEd
= FWALe] 3D A, HlZY(Desney) o]
tl=y deje} Elo] AR, =E'E(Chromville)?]
‘& Alo|A A AR(Science AR)’©] Ao =
Ul AR 9= oololehAlara)Ake] Ael8-2
Frotelt)of(Vuidea) to] 3D A2l &, 2fold5
(Rising Book)©] AR Z &%, 27| %] ¥k(Sketchpop)2]
WRZ AFA|X]F(Pororo  Sketchpop) 5] UATH
(Chae & Kim, 2016; Cho et al., 2016), (Table 1),
(Table 2). 2221 ZALE WaH Akl A iy
w9 o g A 53} izt o]FolA=
=2l PIES Fal ‘AR HR, 3D He
o] g, A Ao AP o] ARGALY]
BHE A agsty vRrE Slgvt 7P w
& FERIY HFH 0w dydet &
AE FE FEE AHlES S 35

il
o] vehd tisE Akl % allel Al 3709k =l

A 371 Fgstel & o oiEe oA Fa
Pt 54E Avugik

1) 319l AR ZEF ofZ Aol Al

(1) FHAke] 3D Held )

2013 AR WS FAMARY] S 7
HHE 7] 2l Ae] 92(colAR Mix)ollA
ik AYE e wE, pEA=Y] TE S
FAR vkt FU=E Ageta glon 9
golA dAlE T oAy =TE
app) FAE Tt Hoglvh HAld T
A 7)ea A AsA 2 dede
e 5 glom AARIOR AvtE tulo|AE

sto] TRAE I gkt ZAellM olE & 5 3

1)

=1 o

O
B

39

\1
o

= AAES1L, ¥Rk ok 2l F(zoom) 7153 thek
5 191r %‘?J
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Figure 3. AR coloring and VR fashion show implemented through Quiver Fashion app.
From Quiver Fashion. (n.d.).
https://itunes.apple.com

d
T
N

of
N
g

o

o

sk wikel AL Fw djMdvolt}. F
A AT E= gl dejAEdold HolAE
TheEt Bk 5 7 o ARgAp) Fejdow
AAE gt dsh= Ay o HARrlE &
T 013‘:4 oo s Efsta mAAA Al
B e, =, AR, ol AEd7A
= 7;_% HeElsto] AUM] 2 B ups
F %% A% A tHQuiver Fashion, n.d.), (Figure
3). T3k o]& VR LR AT = e Ve
4 AE7HEo = AAE AL op ARk
Aol Agol 7FeAS HoTE T2 A=t
-

ko mE ¥
E
—{m

@ =Y A9 vy el o] AR

=y AgAeA = golH E“.éﬂa NEE E
e AR ™ 4& JEslth of= AARE g
A g 71E9) Floj a7 woke & q1aek =
W 7lsole AARE 22 g 3 WY 55 9
& A2 oA AA duEEs AHehs He
ERYE P8l AR Wy Tt 3 A S
W& THCho et al., 2015; Magnenat et al., 2015).
tjz=Ake] AR A" 53] 5% W(lookup map)
755 Gg3to] 2D AdelxlE AR Yot A o]
E7Fs s tdel Sz delz x3o] 7kt 7]

5 283 Zlo] 5Holtk o] XA 2= UV

B el ERelo® £ ® 9 =2loli Ko
2] o= w1 9] el tisl] E2ellA et 54
HEE e AS 51 F skl U tH(Magnenat et al.,
2015), (Figure 4). 59 W2 =He] A% Fi9
A3} Qe AEFO|E 7} B 4= Q= HEo Has
UAAA FAZ Fig AR R AAsh= Z1A]
& HolA| FtH(Tan, 2015). o123 7]=-2 FAkRE B
ojZg|Alo| ¥} apdstE]= Holm Kk A% 2
H=o] Fho] 7hsstes gtk

@) olmkraeAre] AE Ao

T AoldA= ofupAT ol X Jdkel I3
Alg|Z== Apol AR ofu] e} el 2~ (classroom),

Fr5 B (human body), 217 W2 (living beings), 2
E&](laboratory), =24l 0] ~(planet earth) 5 TFF$H
WG FH=T} A FE L QU o] ofEE|A 0]
7zt ZHl= FYell= AWV ARt e A48T
T = ofe] AV FelR|gk =77 gitk 5 Ao
A= B AR A2lH i3 AR 7o) 485U
54 =78 ARgsio] AEFPEES Tk dAle)
T, A Y A RS sk A 84 E
AlFsh= Ao & o[tk 53] 1A ﬁvor =27}
T, 9] 0|2 7 WS A Holge 7150]
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Drawing Lookup map 3-D model

Figure 4. The implementation process of Disney’s AR coloring

with lookup map technology.
From Tan. (2015).
https://mashable.com

Figure 5. 3D output image of Imascono’s Chromeville Science

AR coloring.
From Chromville Science. (n.d.).
https://www.pinterest.co.kr

Figure 6. Pororo sketch pop 3D output
image of social network company.
Captured by the author from Sketchpop. (n.d.). Captures by the author from Crayonpang. Captures by the author from Vuidea. (n.d.).

https://www.sketchpop.com

Figure 7. Aiara’s Crayon Pang 3D output

Figure 8. 3D output image of the
Vuidea company.

https://www.vuidea.com

https:/ /www.c.réy'onpang.com

olo] A Fapr} v e olefat 714:9] A go]
2 Alolol ] Al detolet & 4 ik
(Figure 5).

2) =Yl AR A ofFg]AlolA] Al
(1) 2AES ALY R E AAXT

St AEUEY A F23A1eA 20153 Tl
Wy e ﬁﬂil‘ < v?lﬂ H% B2C Folol
SHlo]x] 2} el
o= ‘?E‘:L%.—% EFQEéH s 7, Hs
el 19E v 19 & AEEE of
Z‘ 174 3D A&
H AR 19
& Z‘“%’E]L Ul(user mterface)J ez uz} 7]
719] S1AE vHAY B ololEs ElX|ER]
360% 3]H0] 7hsabr] whtel] Rk JAF 1 A

k3]
=1

ftjo
]

T == o) t(Figure ©).

@ olololebrtel el 8%

Stule] At AFRRIEY 2Rl AR 7]
9L ckletept A S04 299
e A} FoAs & omekl AL

sto] S Ael" Eob) AE Aleta 2}4
(Chae & Kim, 2016). ‘=dl-§22] a4 V&2 =

A B Aste AFE aHS Eapd
o glEalog uSy M A oz o)
3DE Aohhs Zlszol olof tigt Ve 53E

F 533t Kim, 2016), (Figure 7). 530 5/d71€
5} s A 5 ARG AEHEe 5 ol o

Gt 7lse ZFAL loem AHHoZ odt 7]
o Z8oto] takst SR MHEo] A=
5 sl fsar itk
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B30 QA FHL & Utk BF 2ARRL
2 2 Hololdoi olF Zad a9
(Playing Howe) A2l Aalo] 1 v)7), &
dsl7] & LI AT kst FH=E A
HY A== Adste] Algskal Sltk(Figure 8).
TrO](JOhn Dewey)/] /\})\Laﬂ o]EL} EE._L o].
31 (Rudolf Arnheim)2] A|X]|Z} o] 22 njglo 2
spsidon Mg Tuzz AL o] A
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et MHE T

rlm r1~N

El

otaL A A
A AR TFs st Ak 3
AAAE RS T 5 S 2
FATIAL STk
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tit fobgdo® 27] wee °‘xﬂﬁ°l 74@
Fol = S ke Sle
= ot 9= Ao depdt VlEdeRe
EARA Alehs 2qke o]l 7=
vle] dgelE 3D v om s Akt
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Technology Trends and Case Studies for Application
of AR Coloring in Fashion Design Education
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Abstract

Recently, convergence among various industrial fields that combine ICT has attracted attention. AR coloring is
one of the applications that has the advantage that the user can visualize the work in 2D by converting it into 3D
in real time. This study focuses on the examples of specific 3D coloring applications that can be applied in the
fashion design process and makes an attempt to grasp its suitability and problems since it is expected to be a efficient
learning tool. Primary research and case study were conducted in parallel with previous studies and online data
collection. Finally, a total of 6 representative cases were selected, major technologies and features of each application
were analyzed. The results are as follows. First, AR coloring is technically inputting 2D graphics, recognizing the
range that can be converted into 3D through marking, registering the information to output it in 3D, and outputting
in real time through smart devices. Second, each application has expanded its expression area by adding differentiated
technologies such as coloring and mixing tools, lookup map and layering. Third, existing AR coloring was mainly
for educational purposes and it confirmed the suitability as an educational material that can enhance learning
immersion and interest and inspire creativity. In the field of fashion design, it will be a basic educational tool for
3D fashion illustration for beginners who have no practical experience, and it is expected to be a useful tool for
realizing fashion design that can be changed according to specific space or situation. Above all, it has the possibility
of using AR coloring for fashion design education, from the perspective of related industry, it will be able to create
contents with high added value, and for education, it will expand the expression area of fashion design by developing

effective educational tools.

Key words : augmented reality, AR coloring, 3D coloring, fashion design education
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