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Abstract

The purpose of this study is to develop an excellent bodice prototype that is adapted to the body

shape of middle-aged women using 3D measurement data. In the evaluation of appearance, S pattern
4.00, B pattern 2.80, E pattern 2.40, L pattern 1.40 were shown in order, and the best fit of S

pattern was evaluated as excellent. As a result of looking at the color distribution chart to find out

the amount, E pattern and S pattern were not space in the front bust, armhole, and the back waist

line. The B pattern and the L pattern were marked in blue because of insufficiency space in the back

neck. As a result of evaluation the amount of air gap in the clothing, the air gap of the bust was

0.12, which is the largest pattern of B. Next, the L pattern appears as a tight circle with smallest air
gap in the order of the S pattern 0.096, the E pattern 0.08, and the L pattern 0.003. The S pattern

was evaluated to be the most appropriate for the body shape of middle-aged women. But the waist

and back were slightly tight. Middle-aged women have larger shoulder-related items and larger waist

circumference. Therefore, when you set the perimeter item, you should add 1-2cm of space amount

and give extra space to the circumference area.
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[I. Theoretical Considerations

1. Classification and Characterization of middle—aged
Women
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2. 3D Virtual Clothing Simulation
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1. Subject and Application Size of Study
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2. Study Method and Program
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Table 1. Application size of Middle-aged women's bodice
(unit: cm, kg)
Appl
) . . icati
Div. Measurement items | Min Max Mean SD on
size
Stature 140.30|173.00|158.23|5.40
Neck back height 117.70|147.20|133.69|4.91
Shoulder height 112.10|142.10(127.13|4.78
Height |Armpit height 101.00|130.80|116.27 | 4.61
Bust height 97.00 |123.90|111.01 |4.61
Underbust height 92.50 |118.80|105.45|4.61
Waist height 80.50 |104.60|94.47 |3.82
Shoulder length 10.30 |15.10 |[12.50 |.85
Shoulder point to
Shoulder point 34.10 |45.70 (38.75 [1.99 |39.0
length
Back armpit to 28.20 |45.70 |34.81 [2.12
armpit length
Length |/ ot armpit to 29.40 |45.30 |34.40 [2.03
armpit length
Bust point 1o bust |13 55 |25.60 |18.27 [1.63 [18.0
point length
Center Front length |30.50 [45.80 |35.84 [1.93
Side neck point 10| g4 14020 |25.70 |2.25 |25.5
bust point length
Back length 34.10 |60.70 |40.81 |2.22 |41.0
Neck circumference [30.10 [49.40 |34.94 |2.56
Under neck 34.00 |45.90 [38.51 |1.96
circumference
Circum -
Bust circumference [79.10 [129.60(93.49 6.29 |93.5
ference der bust
Under bus 67.60 |135.50(81.69 |6.83
circumference
Waist circumference |62.30 |139.60|82.85 |8.79 |883.0
Neck width 10.60 |14.00 |12.19 |0.64
Shoulder point 1o 144 76145 40 |34.93 |1.56
Width shoulder point width
idt Bust width 27.00 |42.20 |32.26 |1.85
Under bust width 23.70 |45.80 |28.26 |2.04
Waist width 22.30 |47.40 |29.25 |2.65
Armpit thickness 8.50 16.20 |12.06 [1.33
. Bust thickness 18.10 |31.00 |22.17 |2.05
Thickn Under bust
ess | -nderbus 16.70 |39.80 |22.32 |3.03
thickness
Waist thickness 16.70 |39.80 |22.32 |3.03
Angl Right shoulder angle |[11.00 |36.00 [23.13 |3.36
ngle
¢ Left shoulder angle |[14.00 |35.00 [23.96 |3.36
Others |Weight 39.60 |126.60|57.67 |8.12

3. Virtual Model and Material Property
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Table 2. Physical properties of Subject

A g TZAAE AR
}OﬂE}<F1gure 1>,<Figure 2>,<Table
<Table 2>9} 2t}

Iltem Material 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

Fig. 1. Production Process of a virtual body

it

Front

Back

Fig. 2. Final Virtual Model

Table 3. Size of Virtual Model

(unit:cm)
Part Size Part Size
Status 158.0 - Waist 83.0
circumference
Waist height 95.0 Hip circumference 94.0
lNeck base 38.5 . Thigh 55.0
circumference circumference
_ Bust 93.5 _ Knee 36.0
circumference circumference
4. Data Analysis
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Fig. 3. Measurement methods of pore space between body
and bodice

V. Resulis

1. Pattern Shape and Size Comparison Analysis
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- ]I - Table 4. Pattern Size
| (unit:cm)
Part B E L S
A. back length 41.00 40.83 41.00 | 39.64
Front B. back bust circumference | 24.21 22.27 24.38 | 24.35
C. side length 19.50 21.00 17.33 | 18.36
:\ / D. back waist 20.00 19.27 24.37 | 19.68
E. shoulder length 13.25 12.42 10.75 | 12.50
/1 F. back armhole 23.17 21.85 25.68 | 20.69
[ } G. shoulder dart 2.12 0.50 1.14 1.50
H. shoulder dart length 9.16 6.00 10.00 7.82
|. front length 38.70 35.84 36.70 | 33.64
J. front waist 24.43 22.27 24.38 | 22.19
Back K. front bust circumference 27.00 25.40 24.38 | 25.88
B E L. front armhole 21.95 17.85 23.75 | 18.94
et ™ M. front shoulder dart 5.00 5.00 0.00 5.72
/ / N,. waist dart 2.36 2.00 3.20 2.50
| O. front neck circumference | 11.84 11.05 10.58 | 12.27
I-;,.-' P. back neck circumference 8.24 8.45 9.07 8.15
= I ,' srgte] Aol QA ol BalElo] 38.70cm, Lajelo]
' 36.70cm, Ej€lo] 35.84cm, STElo] 33.64cme] 0.2 LE}l
N {| D— s}, gbslel el Bojelo] 24.43cme 7Pg A9len], SHel
] Front o] 22.19cm= 7§ #A vtk sEes Bojdol
=¥ i 27.00cm, S¥1¥l 25.88cm, E3lEl 25.40cm, L¥E 24.38cm2]
4 l S0 vepdr dHEE U Laldo) 23.75eme 714 49
o, E¥”le] 17.85cm=z 71§ &7 dehkt) deptes
_ Sulelo] 5.72eme 7b¢ wgkom, LalRe ortkEr) ¢l
1 ' o} Bot EHEL 500cmz 27 ekt g5 tEE L)
o] 74 2 3.20cmz YERgten, SH¥ 2.50cm, BI¥
2.36cm, B9l 2.00cm9] =02 Yehyith dEEde Sue
Back 0] 12.27cm=z 7P 711 Ao Yehgon, BoE 11.84cm, E
L S &l 11.05cm, L9 10.58cme] <02 Lpeh} Lol o] oHe

Fig. 4. Bodice pattern
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2. Virtual simulation Evaluation
2.1 Appearance Evaluation
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Fig. 6. wearing simulation(B and E)
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Table 5. Appearance evaluation
Bodice
Evaluation items B E L S YE
Mean SD Mean SD Mean SD Mean SD
Vertical of center front line 4.40 0.55 4.40 0.55 4.60 0.55 4.80 0.45 0.67
Position of front bust circumference line 4.20a 0.45 4.60a 0.55 2.20b 0.45 4.80a 0.45 31.63***
Position of front waist line 4.40a 0.55 2.80b 0.45 1.00c 0.00 3.20b 0.45 56.67***
Center front line length 3.80a 0.45 2.40b 0.55 1.20c 0.45 3.40a 0.55 26.93%**
Width of front neck 3.60b 0.55 3.20b 0.45 4.60a 0.55 3.40b 0.55 7.03x*
Depth of front neck 3.20b 0.84 2.40c 0.55 4.80a 0.45 4.80a 0.45 20.57**x*
Position and shape of front neck 3.60b 0.55 2.20c 0.45 4.80a 0.45 4.20ab 0.45 27 .56%**
Position and shape of front shoulder 3.80 0.45 4.40 0.55 3.80 0.45 3.80 0.45 2.00
Position and shape of front bust 4.00ab 0.00 3.40b 0.55 1.40c 0.55 4.40a 0.55 39.41%%x*
Position and shape of front waist 4.40a 0.55 2.00b 0.71 1.80b 0.45 4.20a 0.84 22.75%%*
Position and shape of front armhole 4.00b 0.71 3.00c 0.00 4.60ab 0.55 4.80a 0.45 13.07x%%*
Position of front shoulder dart 3.20b 0.45 2.40c 0.55 2.40c 0.55 4.80a 0.45 25.60%**
Length of front shoulder dart 3.00b 0.00 3.00b 0.71 1.80c 0.45 4.20a 0.84 13.71 %%
Position of front waist dart 4.00a 0.71 2.80b 0.45 - - 3.80a 0.45 6.89*
Length of front waist dart 4.00a 0.71 2.40b 0.55 - - 4.20a 0.45 14.60**
Vertical of side line 4.60a 0.55 4.40a 0.55 1.40b 0.55 4.40a 0.55 39.33**x
Position of side bust line 3.80a 0.45 3.20b 0.45 1.00c 0.00 3.20b 0.45 50.67***
Position of side waist line 4.40a 0.55 4.00a 0.00 1.40b 0.55 4.00a 0.71 34.61***
Length of side line 4.00a 0.71 3.20b 0.45 2.80b 0.45 4.60a 0.55 10.83*x*
Position of side neck point 2.40b 0.55 2.40b 0.55 1.00c 0.00 4.80a 0.45 62.25%%*
Position of side shoulder line 2.40b 0.55 3.80c 0.45 1.00d 0.00 4.80a 0.45 78.48% %
Position of side bust line 3.60a 0.55 3.40a 0.55 1.00b 0.00 3.20a 0.45 36.67***
Position of side waist line 3.80b 0.45 3.00c 0.00 1.00d 0.00 4.40a 0.55 87.87**x
Position and shape of side armhole 4.00b 0.71 2.60c 0.55 1.40d 0.55 4.80a 0.45 34 .87*%x*
Vertical of back line 2.60c 0.55 4.20b 0.45 4.80a 0.45 5.00a 0.00 33.81#*x
Position of back bust line 2.60b 0.55 2.00bc 0.71 1.60c 0.55 4.60a 0.55 25.33% %%
Position of back waist line 3.60b 0.55 2.00c 0.71 3.00b 0.71 4.80a 0.45 18.27xxx
Back length 3.80a 0.45 1.20b 0.45 4.20a 0.84 4.40a 0.55 31.62%*x
Width of back neck 1.00b 0.00 1.00b 0.00 1.20b 0.45 4.00a 0.71 61.71%%x
Depth of back neck 1.60b 0.55 1.00c 0.00 1.00c 0.00 3.80a 0.45 70.80%*x
Position and shape of back neck 1.20b 0.45 1.20b 0.45 1.00b 0.00 4.00a 0.71 45.85%**
Position and shape of back shoulder 1.80b 0.45 1.00c 0.00 1.20bc 0.45 3.80a 0.84 29.76%**
Position and shape of back bust 2.60b 0.55 1.60c 0.55 1.80bc 0.84 4.00a 0.71 13.19% %%
Position and shape of back waist 3.00b 0.00 2.00c 1.00 4.00a 0.71 4.00a 0.71 Q.17
Position and shape of back armhole 2.40 0.55 2.80 0.84 3.40 0.55 3.00 0.71 1.926
Position of back shoulder dart 2.00b 0.00 1.00c 0.00 1.60b 0.55 4.20a 0.45 77.87%%%
Length of back shoulder dart 1.80b 0.45 1.00c 0.00 1.80b 0.45 3.00a 0.71 1511 %%
Position of back waist dart 2.80b 0.45 1.40c 0.55 - - 4.40a 0.55 42.25% %%
Length of back waist dart 2.40b 0.55 1.00c 0.00 - - 3.80a 0.84 29.40%**
External appearance 2.80b 0.45 2.40b 0.55 1.40c 0.55 4.00 0.71a 17.80% %%
*p<0.05 , *»*p<0.01, **xp<0.001
Duncan's multiple range test(a>b>c>d).
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Table 6. Amount of air gap for bodice

Torso Mode Front
SR90 FR60 FR30 FRO F FLO FL30 FL60
B 0.05 0.055 0.048 0.13 0.35 0.13 0.047 0.055
E 0.048 0.045 0.038 0.12 0.34 0.12 0.04 0.043
L 0.053 0.043 0.046 0.13 0.34 0.14 0.044 0.045
S 0.046 0.064 0.071 0.077 0.25 0.078 0.071 0.064
Back
Bust SL90 BL60 BL30 BLO B BRO BR30 BR60
Circumf B 0.05 0.12 0.11 0.18 0.28 0.17 0.06 0.12
erence E 0.048 0.047 0.049 0.063 0.12 0.061 0.053 0.047
L 0.054 0.082 0.1 0.07 0.11 0.069 0.08 0.082
S 0.047 0.054 0.073 0.14 0.22 0.16 0.069 0.052
Rate of air gap
B 0.12 0.003
E 0.08 S 0.096
Torso Mode Front
SR90 FR60 FR30 FRO F FLO FL30 FL60
B 0.051 0.12 0.12 0.073 0.063 0.072 0.12 0.11
E 0.045 0.05 0.054 0.058 0.06 0.057 0.051 0.049
L 0.069 0.14 0.4 0.21 0.16 0.2 0.39 0.13
S 0.047 0.048 0.053 0.058 0.061 0.058 0.047 0.049
Back
Waist SL90 BL60 BL30 BLO B BRO BR30 BR60
Circumf B 0.05 0.056 0.069 0.075 0.097 0.079 0.073 0.058
erence E 0.045 0.049 0.056 0.072 0.096 0.075 0.059 0.05
L 0.065 0.063 0.11 0.091 0.21 0.08 0.11 0.062
S 0.048 0.049 0.059 0.071 0.095 0.074 0.056 0.049
Rate of air gap
B 0.078 L 0.18
E 0.058 0.058
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