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ABSTRACT

The purpose of this study is to reproduce the kings and queens’ costumes of Geumgwan Gaya
using a three-dimensional virtual garment simulation system. The king's dress consists of Po and
pants, and the queen's costume consists of Jangyoo and pleated skirts. For the king’s costume,
one layer of top and bottom, two layers of top and bottom were simulated to compare the
results. There was almost no difference between the one-layer and two-layer simulations. For the
queen’s costume, one layer of top and bottom, two layers of top and bottom, and an underskirt
addition were simulated. An underskirt addition was the most suitable to express the silhouette.
The folding angle of the queen’s accordion-pleated skirt made of 16 pieces set at 70 degrees and
190 degrees, and the stiff fabric was used to maintain the shape. Among the three types of un-
derskirts (flare, pleated, and layered) inserted to make the pleated skirt more full-flowing, the sil-
houette with the layered underskirt was the most natural and appropriate. The digital restoration
of Geumgwan Gaya costumes using the three-dimensional virtual garment simulation system not
only accumulates the basic data of Geumgwan Gaya costumes but also can be used as educational
audiovisual material in museums and schools.

Key words: costume reproduction(52] AN&), Geumgwan Gaya(= 37}oF),
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{Fig. 1> Belt Ornament from
Daeseong-dong Tomb no. 88.
(Daeseong-dong Tombs Museum, 2013, p. 74)

{Fig. 2> Metal Pieces from
Daeseong-dong Tomb no. 29.
(Kyungsung University Museum,
2000, p. 116)
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(Table 1) Flat drawings

(unit : cm)
Flat drawing
Q
g 5 100
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(Kweon et al., 2019, p. 7)
E 04— 35 ———410+4
= (Kweon et al., 2019, p. 7)
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8 ‘ i
g o
% | (K <Back>
T (Kweon et al., (Kweon et al.,
(Kweon et al., weon et al., 2019, p. 10, 11) 2019, p. 12)
(Kweon et al, 2019, p. 8) 2019, p. 9)
2019, p. 12)
i T
a ||
Q 7x210
g ) 114
E (Back : 110)
j=]
e}
O
o
% =16 ——— 26 ——%— 16—
> (Kweon et al., 2019, p. 15)
b \
2l )
2 ‘«\ - /! ‘ /
o Length : 72
@ Lc..ﬁ,go (Kweon et al., (Kweon et al.,
(Kweon et al., 2019, p. 17) (foon et - 2019, p. 16) (Kweon et al,
2019, p. 16) , D 2019, p. 12)
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{Fig. 4> The Process of Virtual Fitting
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Z FHe eAdEd B $9F 152 E0A
ZEH 164 ooz FHHE &ddEs EY
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b mEEAF olth(Lee, 2019). whebr ojzte] A
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(Table 2> Measurements of 3D Avatars
(unit : cm)
Measurements Men Women
Height 169.7 154.0
Chest circumference 92.7 -
Chest height 124.8 -
Bust circumference - 82.0
Bust height - 112.2
Under bust circumference - 69.4
Neck base circumference 41.1 35.5
Neck height 145.3 131.1
Across shoulder 41.0 34.3
Waist circumference 79.0 64.1
Waist height 104.5 97.8
High hip circumference 84.7 78.5
Low hip circumference 91.2 88.9
Leg inseam height 78.4 74.0
Thigh circumference 53.1 54.5
Knee circumference 34.5 32.1
Calf circumference 34.8 32.0
Ankle circumference 22.0 19.4
Arm length 55.3 499
Biceps circumference 29.3 25.2
Elbow circumference 24.3 20.7
Wrist circumference 17.0 13.9

dto] ol W FEF HAE 47em. AAE
10cme] A5E stk 4A4E ohuekst ot
B A5EE (Fig. 59 (Table 2)0] Al A at%th

<Fig. 5> 3D Avatars
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@ 2 layers : Under pants + Pants + Under Po + Po @ 1 layer : Pants + Po
<Fig. 6> Components of King's Clothing
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Arrangement

Simulation of Simulation of
1-layer sleeves 2-layer sleeves

Wearing on the body

{Fig. 7> 3D Virtual Fitting of 2 Layers of Po
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{Table 3> Comparison of 3D Virtual Fitting by King's Clothing Composition

Front view Side view

Back view

Bottom view

Pants +
Po

Under
pants +
Pants +
Under Po

+ Po
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{Fig. 8> Comparison of Pants Virtual Fitting

2 layers of pants
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{Fig. 10> 3D Virtual Fitting of Leather Waist Belt

Simulation of leather Placement of metal Completed virtual

waist belt ornaments fitting
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Shrinkage of sleeve

X-ray joint point view  Joint angle adjustment

Posture change

Completed

length virtual fitting
<Fig. 11> Posture Change
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Necklace from
Gimhae Applying image
(Gimhae National and creating inner  Cutting pattern Simulation
Museum, 2012, lines
p.71)

{Fig. 12> 3D Virtual Fitting of Necklace
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Surface
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{Fig. 13) 3D Virtual Fitting of Headgear

L | L

@ 2 layers :
Underskirt + Skirt + Under Jangyoo + Jangyoo

288 4N\ 4# AN
N TR Zom \
l bm

@ 1 layer +Underskirt :
Underskirt + Skirt + Jangyoo

5

5
)

I'm

@ 1 layer : Skirt+ Jangyoo

{Fig. 14> Components of Queen’s Clothing
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2) Awke] 71 ze] Avke] FEle= A =44 F59 H94k
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Pol e APt 7E A LI} 180° 5 ®do}7] 9okl Default dete] S04 7
2 Aol Q7] o] F5 zwe] R A AP ARG AN AYLES AUWPSR 2t
A AEE 559 HFig. 15). Stiff Aee] AwtE P thE ©|E Default &
iy e
Set folding angle  Pattem arrangement Rei”fogcei?negt and simuiation  S*NTE ;ufn?:?n::g'e

<Fig. 15 Construction of Pleated Skirt

{Table 4> Comparison of 3D Virtual Fitting by Fabric Properties and the Folding Angle of Pleated Skirt

Default fabric Stiff fabric

Front view Side view Bottom view Front view Side view Bottom view

60°
and
300°

90°
and
270°
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{Fig. 16> 2D Pattern of Underskirts

Pleated underskirt Layered underskirt
{Fig. 17> 3D Virtual Fitting of Underskirt
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