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Comparison of pants pattern by adolescent boy’'s body type using

3D virtual simulation

Su-Joung Cha*

Abstract

The purpose of this study was to present a good pants pattern for boys aged 13-18 by comparing
and analyzing the pants pattern according to lower body shape. And through it, this study was to

provide basic data for pants production considering male student body shape. The pattern of this

study used the industrial type Lee Hee-chun pattern and DC Suite Program for 3D virtual simulation.

As a result of the appearance evaluation, there was a significant difference between the patterns in
most items. Type 2 was rated highly, followed by Type 4, Type 3, and Type 1. Type 1 required

correction of the length of the pants and the amount of crotch part, while type 3 required adjustment

of the pants in the knee area. Type 4 required correction of pattern drawing method of crotch width,

thigh circumference, and knee circumference. This pattern method was evaluated as suitable for

slender body shape. This study suggests a pants pattern system suitable for adolescent boys by

reflecting the body shape characteristics of adolescent boy with a change of body shape. It is

expected that this will meet the increasing demand for fitting. In this study, we have examined 3D

virtual simulation, not actual wear experiment, so it will be necessary to investigate the difference

through actual clothing experiment for adolescent boys.
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Table 1. Age Distribution of Subjects

e 13-14 15-16 17-18 ot
years years years

Sample 1,039 651 627 2,317

(person)

Ratio(%) 448 28.1 271 100.0
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5. Virtual Model
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Fig. 1. Virtual Model

6. Material Properties
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Table 2. Physical properties

Item Physical properties
Density 0.010000
Stretch Resistance 100.000000
Shear Resistance 0.100000
Stretch Damp 0.010000
Band Resistance 0.100000
Bend Damp 0.001000
Bend Yield 0.000000
Bend Plasticity 0.000000
Air Drag 0.010000
Viscous Damp 0.000000
Friction 0.000000

7. Data Analysis
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Fig. 2. Measurement methods of pore space
between body and pants(hip and waist)
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“ - 3 ¢ N : e
KR Y ‘_“ : ' ' ‘ Table 3. Lower body size of type N
e .| “' N N (unit:cm)
kL o SN Measurement item | Y% 1| VPe 2] Ivoe 8 | Tvee
}Aéisghjﬂ(;ir;‘fere”ce 68.06 | 69.50 | 91.65 | 79.39
Fig. 3. Measurement methods of pore space between Abdomen circumference 69.63 | 71.86 | 92.76 | 80.97
body and pants(Thighs and knee) Waist circumference 66.44 67.79 89.46 77.30
Waist depth(Omphalion) 16.65 16.80 23.65 19.62
Waist depth 16.46 16.63 23.30 19.39
Waist width(Omphalion) 24.30 25.49 31.65 28.40
IV. Result Waist width 23.31 | 24.43 | 30.49 | 27.31
thigh circumference 48.47 50.60 61.65 56.82
1. Lower body shape of adolescent boy’s students |Hio depth 19.70 | 20.48 | 25.46 | 22.96
Had gebe] kAl AEe A3 Ax 4719 438 Abdominal protrusion hip 84.95 | 89.63 | 103.99 | 97.11
circumference
= %@'Qﬁq— Hip circumference 81.44 86.55 100.24 | 93.84
: Midthigh circumference 44.67 47.00 56.67 52.57
odominal prowesion deptn | 2087 | 2111 | 26.80 | 2364
Thigh circumference 33.62 35.26 40.66 38.28
F Knee circumference 34.34 35.81 40.43 38.07
Lower knee circumference 32.61 33.98 38.18 36.02
Hip width 28.36 30.49 33.73 32.35
Calf circumference 20.76 21.56 23.96 22.82
Crotch length 65.92 69.97 79.13 75.19
Ankle circumference 24.45 25.55 26.78 26.19
Waist height(Omphalion) 93.15 | 102.79 | 97.13 | 101.11
B Waist height 95.73 105.36 | 100.69 | 104.08
Crotch height 73.24 81.11 75.24 78.77
ﬁ;tger:itor superior liac spine | g6 o5 | 95.94 | 90.90 | 94.21
Waistline height 99.11 108.67 | 104.27 | 107.62
Height 156.9 172.06 | 165.76 | 170.85
Hip height 79.58 87.67 82.90 85.79
Outside leg length 97.33 106.72 | 102.52 | 105.55
s Knee height 41.86 46.18 44.01 45.32
Vertical trunk length 59.86 65.66 66.44 67.06
w Thigh vertical length 25.64 28.80 27.00 27.92
Tyoo 1 Tybe 5 Tyoe 3 Tyoo 4 2. Comparison of pants pattern shape and size

Fig. 4. Lower body shape of adolescent boy's
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Fig. 5. Pants pattern shape by types
Table 4. Pattern size by type
(unit:cm)
Type 1 Type 2 | Type 3 | Type 4
A. Front crotch length 23.70 25.06 27.90 27.85
B. Back crotch length 36.95 39.02 42 .91 42.00
C. Inside leg length 71.16 70.57 68.27 68.27
D. Front hip circumference 20.13 21.38 24.75 23.25
E. Front knee circumference | 20.30 21.39 23.35 23.41
F. Front waist circumference | 17.96 19.22 22.61 21.09
G. Back waist circumference | 16.89 21.83 22.96 19.21
H. Center back length 97.94 97.13 98.10 97.73
|. Back hip circumference 23.26 24.61 27.97 26.63
J. Back knee circumference | 24.30 25.39 27.35 27.41
K. Front hem circumference | 19.00 19.00 19.00 19.00
L. Back hem circumference | 23.00 23.00 23.00 23.00
M. Side length 94.55 | 94.56 | 94.66 94.59
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Fig. 6. Pants pattern measurement parts

3. 3D Simulation of adolescent boy’s pants

3.1 Evaluation of appearance
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Table 5. Results of appearance evaluation

Type 1 Type 2 Type 3 Type 4
Division (n=5) (n=5) (n=5) (n=5) F
M SD| M SD| M SD| M SD
Locanon.of 440ab 0.55 |4.80a 0.45|2.80c 0.45 |3.80b 0.45 |16.815++x
front waist
Space (,)f 4.00a 0.71 |4.40a 0.55 |2.00b 0.71 |3.60a 0.55 |13.833++*
front waist
Space of
front 360ab 0.55 |4.40a 0.55|2.00c 0.71 |3.40b 0.89 |10.491%%x
abdomen
Space ,Of 380ab 0.45 |4.40a 0.55|3.00c 0.71 |320bc 0.45 | 6.667+
front hip
Fl Space of 3.40b 0.55 |4.40a 0.55 |3.20b 0.45 |3.60b 0.55 | 5.030%
front crotch
Space ,Of 400ab 0.71 |4.60a 0.55|3.40b 0.55 |400ab 0.71 | 3.000
front thigh
Qurvel of 2.80b 0.84 |4.40a 0.89 |2.40b 0.55 |4.20a 0.84 | 7.973+*
innerline
Location of

3.40b 0.55 |4.40a 0.55 |2.20c 0.45 |380ab 0.45 |17.267++*
front crotch

Curve of front
crotch

3.20bc 0.45|4.40a 0.55 |2.60c 0.55|380ab 0.45 |12.00%**

Location of
back waist
Space of
back waist
Space of
back hip
Space of
o back crotch
Space of
back thigh
Location of
back crotch
Curve of back

3.40bc 0.55 |4.60a 0.55 |2.80c 0.45 |4.00ab 0.71 |9.231*x*x

3.20a 0.45 |3.40a 0.55|2.20b 0.45 |3.80a 0.45 |10.296%**

2.40b 0.55 |4.40a 0.55|2.00b 0.7

3.80a 0.45 [19.846%**

1.80c 0.45|4.80a 0.45|2.20c 0.45 |4.00b 0.71 |37.333*#x

2.00c 0.71 |4.80a 0.45 |2.20c 0.45|3.80b 0.45 |32.485%**

2.80b 0.84 |4.60a 0.55|1.60c 0.55 |3.80a 0.45 |22.400%**

2.00c 0.71 |4.40a 0.55 |2.60c 0.55|3.40b 0.55 | 15429+

crotch
Location Of |, o, 065 |4.60a 0.45|1.800 0.84 |2.200 0.45 |31.619%s
back dart
Vertical of |, o 0.71|3.60a 0.55|1.800 0.84 |4.40a 0.55 |17.508%x«
side seam

Width of knee|2.00b 0.71 |4.40a 0.55 |2.80b 0.84 |4.00a 0.71 |12.133%*x

Type 1 Type 2 Type 3 Type 4

Fig. 7. Pants pattern 3D simulation by types
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appearance
*p<0.05, **p<0.01, ***p<0.001

Duncan's multiple range test(a>b>c>d).
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Evaluation of space
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3.2 Evaluation of airgap
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