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Comparative Study of the Manufacturing Processes for Virtual and Real Garments:
Focusing on Basic Slacks

Sung Mi Park" and Young Lim Choi'
Dept. of Fashion Design Daegu University.Fashion Design, Art & Design Institute, Daegu University; Daegu, Korea

Abstract: This study compares virtual with actual garments’ production, analyzing processing time differences and
exploring the educational potential of virtual clothing programs. Using wool-fabric-designed slacks, the CLO Fabric Kit
and a scanner replicated the fabric characteristics in virtual production. Expert practitioners conducted both processes,
with actual production documented by a camera and virtual production through screen capture. The actual process, includ-
ing preparation, cutting, and sewing, took 296, 2,104, and 4,484 seconds, while virtual production (preparation, modeling,
and dressing) took 118, 429, and 835 seconds, respectively. Virtual preparation was more than 20 times more efficient,
and modeling and dressing were about twice as efficient. These differences arise from the manual work required in actual
production versus the digital tools used in virtual production. Although virtual production did not replicate all sewing tech-
niques, it showed the potential for intuitively understanding processes, saving time, and improving skills. Future research
should evaluate the long-term educational impact of virtual production and analyze its effectiveness across diverse student
groups to support the development of practical educational curricula for virtual clothing programs.

Key words: virtual garment production(7FM3-<] 5412}, physical garment production(&A| ] 5412}, process comparison
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2.1, STy ME

B APt oy Sdss Arrides A4satkFie 1),
se2o] FYWANE oSt A3 5 ARHOE T
s 5 o} 7PgSIRSh AASIF A% AL vla B
o H3sicia wese] A4,

Ao AMeE S & (Wool) AR, AH E350) ule}
dte] BAo] g EE, AR f 54 FEe] vkl

7] 93 & 100% AAE ARESEATh EE, TMdeRe d
=45 T8l #8371 91l CLO Fabric Kits €-83I3{tt.
CLO Fabric Kitolle Q17874 = (stretch test device), H3
%= =% (bending test device), & F7 = (thickness
gauge), Yt FA ZH(scale) 5o AT} o5 T3l Ity &
4 SHSA oM (Table 1), Ao A7t e 29HE
Z-g313ct.

Wil L

Fig. 1. Slacks design.

2.2. A7

Ao 83 S HHe 7HE BEHToA AL
sl AAHE HEE 2D HY A= 22 rHYTEe S
(Yuka & Alpha Co.,Ltd)E ©|-&3l tALssIlaL, 7PdelR
A= 3D 7P 2] =239l CLO(F) FE2H5EH)E
AHE-31A tH(Table 2).

A F A= AMA7IMNE AXEL = o FAIE
79 109 ool Awrret 6d o) el M oFAR HEVL
7} sl A7l Aol A 2 Tl sl
Aw7E AHE Ao mlE] Asien, 7Pt AAoF
AZre e YR YAt 7Pl Fe AA Rl
ARSEE Aol A8EA] §7] el Aol §le vk, A
A EY2oMe kel (hemlineye 4cm, 7]EF FHolE 1~
1.5emE FE3sNoH, A1H AHge 2¥= A%-7](overlock
sewing machine)S ARE-SISITE AA| 2 A2F gL 72}
2 =glslar] A9s sk 24 DA Gt AIzE &
AL 9l 2 RS NEF R =silon, 3 71 ol B ARk
2 2o AYsiE). 7H AZe 7l PColA CLOE o]
g3lo] 2 AR S 3P F9lsls WAoo o]FojH e
W, 3P 3} zEgPosrE QATES oCamS TEEIIT

3. d7Zn

3.1. ANe|F AMZf 2Pd

AA &Y 29 AL DA ¥ (preparing), ATH(cutting),
A& (sewing) TAIZ UE & doH, 7t 34 WA= oFA
Aol FA] Ajlo R o] o8 Tl oF AP E
A8 olale 4 UATHFig. 2).
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Table 1. CLO fabric kit

Stencil

Scale Thickness gauge

Table 2. Slacks pattern

YUKA CAD

CLO CAD

CADZE tAgslst 5 531310, 28 AHdX= F 296
Z7F 285t A AT T )= 2 (Wool 100%)
Aol FEH0 = 3t Ale|= HE S WA g3l wA,

I g0z gute] #5 AYS Yt 2 s

ool v &, A1 A9 A”S Fesisle gk, 22

AU e 23 o] 23 FRLS ARwIE slo] P
E3oW, Yo &R FHlde Ade AVJO] *051
o Ag 2= 9 , 9 2
A AR 73 FAY

ok Qg9 A 3EE s AA Al 9 BE REE
FHEH S 95

32 n> 32 mlo Ho dz m&

AR HAGEN TH)E F 448427 28EH0H, B
H AMBAIZHS 25 A% 7|(single needle sewing machine)
2,082%, W= A5-7](overlock sewing machine) 2o
™ Z]%-7](buttonhole machine) AFEAIZHE & 449%F e
ok AlE AN SHE AleTs Ao AHES Z2EsH vt
el ofe] RS Eolu, WS A3l Fa% o
&5 Fioh Al DA Al GAY olE %"Xé% A87] Ak
A7 e 224627} 2QF3UTE Y, 7R919F 23 A
|AIZERE 1,717%, E8k=d A7k 26028 SA AT AE
HAleM = TRl 719 Fo] =77 A AR EeH, B
& A7 o}t eHE Ag7¢h & 7 AETE /\}
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Cutting

Preparating

Pattern

Take out the pattern
CAD

Pocket lining

Sewing

Front Back

Pocket outer

52 Press interfacing pocket
Iron

material

\/
Pocket outer
material
\Z

Material

Output
Sewing by typical machine
Sewing by special machine

Iron, manual process

0000P><

CAD & Plotting

Fig. 2. Physical slacks production process.

ok FgelA F7H &S] T4 wASEIGIL olgd =
Tob ule] AR A9 T AA A Al FEFgES v
A, A 74, Aol S/, tRRIe) w2} 2 FAdo
2EAY SE 4 AR 3] uiAlE = olEe 84
A=Ak EY 2] A2 A2 e H% AlE, A, 5
e WE 78 (belt loop)t & ¥&4F 2 AHS AA F
FTHoZ e} At SEA] XA (slash pocket) FF0l= &
49827t AQHAY, I IS HE A 4E 22 Al
% 7402 A9FTh e ke A A
Aol FANA F3 AlFe] Zfolrt WAYEFHA HAde] nj
IHA @A UERTE ol & siEsl] S8 SR A T
gk 91x1¢] F3 Ao vlololx AR AE BARE tlo] F
2108 HANTZIE AQYS WaEth ZHE STlols} A
e 1562 28 FUL, &2 N=EE A28l F3t] A
Bohe IR ME T8 Aleddle & 1548271 A8 FH U

A

S 315+
E—l—n%l-o

I

81
é”‘ Special sewing

3.2. 7k’ MIF o™

7PEFOIM AAF LT BFS A8
Fabric KitZ ARE38I2™, CLO Fabric Kit AFHES o1&
=} 7t

A FH wefi(®IAD), warp(ZaAh), bias(FFolo]2) wEko]
EANE stencils SHEY FAIE 220mm x30mm & FEE
s 72 A2 deles 29 e FAE S47)0l
<8 Aol FAE 3 7, T SH7NE ARESie] 77t
FAE ZHs, gk 9ue] A gor AAd. §3)
BAEE wAE 47100 SIAL AAL Hlolojs 295 A
ANE AANEe 2 B8 Adto] uigd) ¢
& 7153, deke] 4 wEkom WUl

Ao ZdolE 23t} AT =4S woven fabricZt knit
o

R
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Fig. 3. Final check and calculatuon.

o] A2 Zrgh detol] &gt AXE 0.000 kef T2 A g
Z, AL, AL vlojojze] FUg WS St de] S
3 &% %—‘%IH 24 9 ZE 1~10mm¥ $FouA, A=
g3t 2ebx]e] Zojol] tigh o] 3hS 43}
Row, ols % le] Qeke] QIAL, ZAL, Hpolo]2e] Fwef A
< B389tk CLO Fabric Kit® =43 & CLO 3D

L2 I0M [EMULATORE Adste] fgke] 4], 1,
BIAE, AF A= %S AR JH3ATH(Fig. 3)

[E2x] ou|A] e 2708 At o|u]A S 28513 o
sl s [zfab] 2oz A3}
I ol 4] JHL% A}%ﬂ ulg} deke] Ate] thEA xEE
Jorz 270 F Photoshop ZZ 1S |83 g vy
¢ = CLO 3D Z2adolA AA] deks} fARE Ao =
7o) desith £ AFeAe= CLO 3D ZZ oA
AA| dtat FARSE S Zgste] 2SI th(Fig. 4).

7P E8 2 AFF FAHLS Y] (preparing), 52 (modeling),
=8/ (dressing) 22 = = Uhk(Fig. 5).

ZH) A7) FR)e £ 11837} AQEYen, o] v
= CLO 3D Z213S 233 & &2 uls ey,
ohulele} Y-S ATt EE, 2D HE FolM AEe] &

O
, At
-

Fig. 4. Digital fabric.
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%‘/ﬁ?}ow 01]*1 ARG S dste] 4]
T HEF 712 Als MR T 429%
7t g EglemH, *%H* e A sY=AZA LT F
202 o]fojfint. AL e W FHE AB-S AlFeR
¥7, Z2E Zglo|, 37 W=, WE & (belt loop) T£OF
gk, o 22 A Bolle 2127F 2FHAY, FF gE
g]. dE Eal ZHM Et‘f}—{ﬂ- x]—%]oﬂb = 51%7 ].5\_35]9}\1:]_
AR AR g TPelF AlFelM e A g =4
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YAV 38) e oR/E
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Preparating
Pattern Front

Pocket outer
material

Pocket lining

Modeling

Single welt
pocket fabric

interfacing
\/

Material
Output
Sewing

3D work

Edit

KOS OP>C

File managemnt

Fig. 5. Virtual slacks production process.

AA )7 AeIM = HES EHoks ] DAl Aol o)
A8 wiAIgE & Ajdehs SAE WY, oi" S5l F 296
I 2eEich A dAlolle A vy, dxer], dd A9,
1A Fg S Egtele] T 2,10427F ¥ AAlelF
I2tell= A% DAl SA F=n] Aol AFFEE Alke] 2w
ATHFig. 6). WH, 7PFelF Ao ¢ 2ol Hds
i Ak A g AR S Agsket, 18%27F 22850
8] SA I HlaE Qs SR EATHFig. 7).

m

N

ks

2

332, AAF AR LT AR AR @A v

Qo] Lol A B MmI, AANF Al =
A Mt A e AR, AR el 13627} 285
ouk(Fig. 8), TMIFANE e A0S 3% o] Bl
+ ASiThFig. 9). AR AL FAT TRoIA A4 4
st tRES AN F Fo 4L ke A9 36237t

17 Dressing
&7 Arrangement point

722\ Simulation
&

Front fly/Single welt pocket foldangle
3D window toolbar

Simulation

457 Teeth/ tape resize
Property Edit
Teeth/ tape color

Zesglo, 7PR Al T AU 18% vl
dEsIh

AaHow S 2 57l AR ARlle F 49%
7k 22 FAL, TP AR 212 Tl A4S 99T
F ATk o2I3t Aole TPIelF A2 A Ao Ae
F oA 4ol da glov, Agade] s WetsiAl &
Aol A dEE A BRlsla, eFRE wEA YT
o Ao adde EAFIT

AAF Aol F dE ZTAL F A FHE AR
A7 F gES AL F, A AR AAE FEs

AL AWl Wit Ag-S AWeh FIY ddo=

ok

s

pzs
- O
£ S 32 vH BA sle) Azun], 287
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Preparating
Pattern Fabric

Take out the pattern
CAD

Pattern placement
CAD

Print, Cutting
Plotter

Scissors

Tailor tack
Needle, Scissors

Interfacing

Cutting interfacing
Scissors

Press interfacing

Linetape -
Iron, Scissors

Press linetape

Fig. 6. Physical slacks preparation and cutting.

o2 AEER e A97} U B ATeiE 284w 1)
4 Bag S0 A2t

hgelR A oA AE ZA AR Aol T AREE A
Hajsiny. 7Pels Aot tE Aol Pele Wees
Az 7 Asied, Alelqelel T AR Tl &

Front

Pocket lining

Pocket lining+facing
Sewing

Stitching seam
Sewing

Pocket outer
material

Fig. 8. Physical slacks pocket sewing process.

Pocket lining

Front

Y
Q)

Pocket lining+facing
Sewing

Pocket outer
material

Fig. 9. Virtual slacks pocket sewing process.

Preparating

Fig. 7. Virtual slacks preparation.

=2 TR (WIS 0%, 180%, 3602 A sl
Ao AA2GA =T 3 ¥, dE AL Hl= As
71E0 R [Fo] wix]] £ AEsled 3D FellA Fs] Wi
som, A% A FHE AdEom g1 5 ATk
AE 7 AFolE 2627t 2QEATHFig 11). AAF Al
23t 7Pl R AZe] AE 2 AF Jole, AAlolF A%t
M= A F A Aol F7HQ Algke] 28FARE b
Folf ARlME Al A7t dasA gon, txd 3
oM Al o g ERlsta AT & Sltke Feldh
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Interfacing

Press interfacing pocket
Iron

Single welt X
pocket fabric Pocket location
WV Choke
Pocket outer .
material Back+single welt pocket

Sewing

AV

Back+pocket fabric
Sewing

Pocket seam cutting
Scissors

Pocket seam
Sewing

Pocket seam
Scissors

Pocket seam
Iron

Single welt
pocket fabric
7 Sewing
Single welt pocket
Sewing

Fig. 11. Virtual slacks back welt pocket sewing process.

_é_g}_i_/_\_oﬂ}q ﬁa—]E Z
o] s Sitje] ARGl Ao
F F2A(closer)E F2+s}o] Cﬂﬂ Mes yAQsh= 7]—1'}
ol IS 3t} AAF AzPIME ZHE Zgo] Uk A
B3 F AHE A AlEste] RIS —1—37‘17“’ 55
3% ZAsthFig. 12), 7P3F AZelxs ZHE Sgtold] A
HE Aest] f3 S F7E AN °]')~)\E]'- A ZHE
Zjolo] FAAE Hol wix|gh &, X7t X S A

Front fly

Front fly
Sewing

Front fly
Iron, Scissors

Front fly
Overlock

Zipper+front fly
Sewing

Fig. 12. Physical slacks front fly sewing process.

Hhe Ao st oleld F7t AgloR dla) ZHE
2o Aol A o)Furh Al Al7o] § haslo] F 792
2sithFig 13) /Kl =iy A kel A
W B AMgSe] AnE HET,

AR|e)Fe] Sg] ME AZeAE wA, Reee A3 44
£ A 29 7, 52 WE e Pl 9eke A4 9
2o] sj2le] Lol WAt olF, slel w=el P

qre] QNS 27k AR 1, AR u}%r , Weke 4
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Front fly

Front fly copy

26"
interfacing @ 2D window toolbar
5" @ Press interfacing
)i Property Edit
12" @ Zipper seam cutting

I 2D window toolbar
36"
12 Front fly

\_/ Sewing
Fig. 13. Virtual slacks front fly sewing process.

d

=
Ln‘i

d

o] AJslAt. wixEke g Akt Qhdkel FEjAS Al &,
AlAE Ak, et W Hoj g Aste] miel sl
3lg] W=e] AR FAE & 632327 £0EUoH, B3] A
A et tEd FAd B Aol AQHATKFig. 14).
TP RF AlFelA S el A Bde [FH B2d] &
AHEBle AR FHE AETE = o, AAleFe Y
Ag S w27 g8 ke Asie] A Bsidek 7t
S et w7} o 7] wiitoll, =84 wAleA 3D
foll A otk HelS A ) (A8 ol mjx (k)] B4
Ag3ATt 7P R Adle A1 Faig tEd FAo)
a3k ool 3lg] W= Alto] mEA fsFon, 3727t
2959 thFig. 15). AAIF Al E 52 M=S A2t
T Tt deEle HAES Ao E vl BRI ofHA
o, 7Pl AlRlE EUEA F2] e v HA 9
A& w2 FAT = Ak

o)

ox et o

oNt

o

AASIRe] WE Tl A4 Pgos A Aus 5 2
A% Fow Ho] Agsel FWISTh B A7) LY T

Waist band

Sideline
Sewing

Sideline+Hemline(outer)

)@i Iron
86" 45 Outer+ inner band

Sewing

Band seam
Scissors

Inner band top stitching
Sewing

Band seam+Hemline(inner)
Iron

Fig. 14. Physical slacks waistband sewing process.

AR = F o] ME J2E ANt WE Y2 A%
PHe tzRle wgt b ¢ o), Rk o sg W=
ezl Aol &3 9ol wix|ale] xAgity HE =
o S48 uel o AgE 37 Z(crease) Goll 2k 3§ 7l
Hix|ela, S5A ABAE TR0 2 el & N 34
stk UHA F e LE 20| Eiie A Hix|skA
o WE 72E 3] ME el e we Al Alead
o] Zo® EuR] ¥EsE WE |9 oA Agshk= W
2o Mgty ME 7] AR Ae7HA] AeH AZt
& F 448%= YePITH(Fig. 16).

7Pl AdeA e HE JE AA A FU5HA
g M=e] XARE ol ABsiact. ok, AlE eA=
o AFF G, WA E3el gsk = & MEE
2ol ofzt, sE] W= 9o A AlEste WA oR S
th o] AL Fa WE w9 YXE HAH R RIsH
A 7 UAL, DY LA F 4722 H|wA #A &

LEATHEFIg. 17).

oL,

1= ue

0

o2 o

ol WYL




Waist band

9” Sideline

e Sewing
28" Outer+ inner band

QBJ Sewing

Fig. 15. Virtual slacks waistband sewing process.

102" /‘I\ Pants+band loop

x‘z Sewing
111'/'\ Band loop
\SZJ Sewing

Fig. 16. Physical slacks belt loop sewing process.

Band loop

47" o0 Pants+band loop
N\ Sewing

Fig. 17. Virtual slacks belt loop sewing process.

333, Al S} 7P S e HlaL

gt S AT WEE A= mRd|Hd] 2HgA]
Zom, np|Fe] Afo]=E ofnfElel] #-&-37] 93] CLO 3D
9] [Avatar Editor]elA] Circumferecne &-5-2] Waist, High Hip,
Low Hip, Thigh, Inseam(Height &) whi7d X482 23
Sttt )7 o] FRo] w1z e AFEgt Ale]= SAo] o
5L, o] 2 <la| efzke] exprt WA sbEde] AU olE
Haslelr] 918 A2 e S48 & Hapks TStk §

TGRS} SANF A ERA M T SUAE PR 85

U3t NS ARSste] AAlelF AR WS TPl R Al
Agsslon, AAH Ae el AA Y29 FAlsA
APt A9, ZHE Zeto], S ZAL AT T
o= AwsAou, FH dE TAL FET TN, WE
Azl= FEge] Aol s slE] wee] Agsiit & 4
= (Fig. 18, 19)9}F 2t} AAZQ A7l opaletst A
vpdFe] A g A Zpol= sl R AlR-ARL Aol 7t
WP o), Fejdor dAlelFet v fAlsiG. ol2gh



86 ISR A27H AE, 20254

L1

Fig. 18. Physical slacks completion.

Table 3. Comparison of time spent by production stage

Fig. 19. Virtual slacks completion.

Stage Physical garment production time (seconds) Virtual garment production time (seconds)  Difference in time (seconds)
Preparation 296 118 178
Cutting / Modeling 2,104 429 1,675
Sewing / Dressing 4,484 635 3,849
Total time spent 6,881 1,182 5,702

Ak saRise] TMlRE Bel] AAlolF A e Y WAl AAelF AR fAE AR BAE o

aow ad & A& ARk 58, MgelR A%
Ao ATHE A7k Mme Z7bel S e
AR AR olals] olel e ARFHL Al G5k
2 27 HlEA0] A9 Ei SUEE ol ¢ 7|odg A

1= e =

o7 ot

3.3. ANQIF ME T JhatelR ME CHAE AQAZE H|m

Ao AR 7Pl F AEke] A AQAIZRS M
S A3, 7 0 7] B84 Aolrt ER1IEITE A F Al
Zo| e F1] @Ale Ald Sl AA A7k 34.88%E A
AR, 7Pl F AleM = T DAlE 10%) 3Eehs
11827} 28 =), A8 ©AIe] A5, AA2lF AlZte] HAA|
AZ A)7re] 65.16%2) 4,484%2 403 H BlE), 7R
AR 36.29%2 429% = U] T-&ZF ULt ESh, 7PdelF Al
Zollz AAARI o4 AEH IS 23 =d14 AT U
o] o] WA= Al A7k 53.72%Q) 63525 XR|EATh
(Table 3).
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