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Comparison of Middle Aged Men’s Bodice Prototype using 3D Simulation
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[Abstract]

In this study, a 3D simulation program was used to produce a bodice prototype of a middle-aged
male in their 40s and 50s and then analyze the appearance evaluation and airgap, sectional view, color
distribution through virtual wearing to compare and analyze the differences between patterns. Through
this, it was intended to provide basic data necessary for pattern development to companies that
manufacture and produce clothing for middle-aged men. As a result of analyzing, J pattern was
analyzed as the most suitable body shape pattern for middle-aged men. E pattern was too tight and L
pattern and N pattern had too much spaces. However, J patternt was analyzed that correction was
necessary in setting center back and center front length. The aging phenomenon in which the back is
slightly bent forward and shoulders are also inclined is expected to appear, so it is necessary to adjust
the front-to-back length, shoulder angle, and shoulder length. It is considered that after developing the
research pattern by modifying J pattern, it is necessary to develop a body shape prototype for

middle-aged men through actual clothing experiments on middle-aged men.
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I. Introduction
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II. Study Methods
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2. Applicable Size
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3. Methods and Program
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Table 1. Application Size
(unit: cm, kg, *
50s
Div Measurement Item (n=529) (n=309) (n=220) t
M SD M SD M SD
Status 169.46 5.52 170.38 5.33 168.17 5.55 4.62xxx
Cervical Height 144.78 5.21 145.66 5.01 143.54 5.26 4,69 *xx
Acromion Height 137.57 5.10 138.28 494 136.56 5.15 3.88xxx
Height Shoulder Height 138.35 5.12 139.10 491 137.29 5.22 4.08%x*x
Axilla Height 125.04 481 125.76 4.62 124.04 491 4 10Q%**
Waist Height 101.97 424 102.63 414 101.04 4.20 4 33xxx
Waist Height(Omphalion) 98.44 4.09 99.00 4.05 97.64 4.02 3.82%%x
Waist Front Length 37.45 2.18 37.48 2.23 37.41 2.10 .39
Waist Front Length 4123 2.41 4133 2.41 4108 2.41 117
(Omphalon)
Interscye, front 37.43 2.11 37.62 2.13 37.17 2.05 2.39*
Intersye fold, front 37.11 2.54 37.25 2.63 36.91 2.41 1.51
Shoulder Length 13.32 1.12 13.44 1.08 13.15 1.15 2.95%x
Scye depth 19.64 1.65 19.77 1.69 19.45 1.59 2.20%*
Waist Back Length 4417 2.13 44.38 2.14 43.89 2.08 2.62%x
Length Waist Back Length
. 47.92 2.68 48.22 2.74 47.50 2.55 3.09*x*
(Omphalion)
Biacromion Length 42.27 2.39 42.70 2.39 41.67 2.27 4.98xxx
Bishoulder Length 41.62 2.29 41.92 2.30 41.20 2.23 3.58%xx
Back Interscye, Length 40.89 2.56 41.15 2.61 40.53 2.45 2.74%x%
Back Interscye Fold Length 39.78 2.84 39.95 2.92 39.55 2.70 1.60
Upperarm Length 33.08 1.70 33.29 1.64 32.78 1.73 3.48%x*
Arm Length 57.53 2.73 57.81 2.68 57.14 2.74 2.82x*x
Chest Breadth 31.78 2.07 32.11 2.16 31.31 1.84 4 42 xxx
Bust Breadth 31.04 2.10 31.27 2.24 30.72 1.85 2.98%x
Width Waist Breadth 29.08 2.30 29.16 2.44 28.96 2.09 .96
Waist Breadth(Omphalion) 29.59 2.27 29.75 2.37 29.36 2.10 1.93
Acromion Width 39.26 1.88 39.67 1.81 38.68 1.82 6.2 %xx
Biupperarm Width 4656 2.67 47.05 2.69 45.87 2.49 5. 14%%x
Armscye Depth 11.70 1.48 11.77 1.51 11.60 1.43 1.35
Chest Depth 21.82 1.68 21.78 1.84 21.87 1.44 -59
Depth Bust Depth 23.31 1.94 23.23 2.04 23.42 1.79 -1.08
Waist Depth 23.03 2.69 22.72 2.80 23.47 2.47 -3.271*x
Waist Depth(Ompahalion) 22.58 2.58 22.32 2.72 22.95 2.31 -2.76%x
Neck C. 38.84 2.43 38.81 2.47 38.87 2.38 -.28
Neck Base C. 4259 2.74 42.75 2.79 42.37 2.66 1.61
Chest C. 98.18 6.09 98.72 6.47 97.42 5.43 2.42x
Bust C. 95.23 6.54 95.59 6.95 9472 5.90 1.51
. Waist C. 86.68 7.79 86.50 8.09 86.93 7.34 -.62
Circumference it C (Omphalion) 87.70 7.46 87.66 7.76 87.76 7.03 -16
Axilla C. 45,01 3.43 45.39 3.45 44.49 3.34 2.99*x
Upperarm C. 31.43 2.82 31.76 2.82 30.98 2.76 3.13%x
Elbow C. 27.89 1.97 27.98 2.05 27.75 1.84 1.32
Wrist C. 16.63 0.81 16.55 0.80 16.73 0.82 -2.56%
Shoulder Right Shoulder Angle 19.29 478 19.72 4.63 18.69 492 2.47*
Angle Left Shoulder Angle 18.16 4.63 18.37 427 17.85 5.10 1.27
Other Weight 72.24 10.13 73.37 10.65 70.64 9.15 3.08*x

"p<.05, *"p<.01, " p<.001
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Fig. 1. Digital Virtual Model
Table 2. Virtual Model Size
(unit: cm)
Part Size Part Size
Status 169.0 Arm Length 57.5
Bust Waist Back
Circumference 750 Length 44.0
Waist Bishoulder
Circumference 86.0 Length 415
.Neck Base 125
Circumference

5. Physical Parameter
H HL9] Physical Parameter= <Table 3>3} 2t}

Table 3. Physical Parameter

Item Physical Parameter
Density 0.010000
Stretch Resistance 100.00000
Shear Resistance 0.100000
Stretch Damp 0.010000
Bend 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

6. Data Analysis

FAd7de) urja 99 vjag Ystol mEle) Hops
A% 9 ekg slmstlch 3 PRl me e
S5) TPkl $, ojm g METlo) ojuwte} oj=ot

o LE AREES Fo) A Bt ou)
Auk= SPSS 25.0 for Window program= Ap8sto] &t
29 J|$EARY, Qo) AR, AT AAL AsIe

O} 3RH ClRIE @A) ] ke Sl
2 Ao

g2k U] O
O 10 T

A2 B
o1 0 T

DC Suiteol}] ]33} ujr]

Atole] F=70l5 EAsiith. ASRHE sl 7t
g FaRdR st ASAdEs Ad8lE

ArU5tIC}E TorsoRy-e 307402

L. =
FEHF), 225

OFAMA(FRO, FR30", FR60"), €% QMAMAM(FLO’, FL30',
FL60), 225 FH(SL60), 9% AM(SLI0), F54(B),
Q=% abA(BRO\, BR30", BR60"), ¥Z FJAMM(BLO"

BL30°, BL60")ollA] £A51%ch<Fig. 2>

]
prar BR_|B BV gy
“ c / N
BRAD" 7 H Ve BLED
/ \ Y
I aN\P \ < a—__\\
Skw' —HE=———C2 === 30— Q=== L sLw'
\ f ’
\ . ’
SN | ’ 0
FRE) N \ //
Ry T FLw
R o R
o

Fig. 2. Airgap Measurement Method between Body and
Bodice(Bust and Waist)

III. Results
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1. Comparison of Bodice Pattern Shape and
Size of Middle-aged Men
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Fig. 3. Bodice Pattern Shape
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Table 4. Drawing Methods of Bodice Pattern

(unit: cm)
Parts E J L N
Pattern Pattern Pattern Pattern
Front | 5405 | B/a+3 | B/A+06 | B/4+375
Bust
Back | gag5 | B/a+3 | B/a+06 | B/A+375
Bust
Front Back
Neck “g’;‘ffk 70 Neck N/6
Width ' Width+1.5
Front
Neck 1/21“39‘:“ 9.0 7.0 N/6+2
Depth '
Back
Neck | (1~ 23')“3‘* 80 | B/12+0.6 | N/6+1
Width '
Back 1/2Width
Neck of Back 25 2.5 2.0
Height Neck-1
Interscye, | 1/2Inters | 1/2Inter | 1/2Intersc 2B/10+1
Front cye, F scye, F ye, F
Interscye, | 1/2Inters | 1/2Inter | 1/2Intersc
Back cye, B scye, B ye, B 2B/10+2
Table 5. Pattern Size of Bodice
(unit: cm)
Parts E J L N
A 44.02 44.00 44.00 43.25
B 24.25 26.75 28.00 27.50
C 22.50 20.20 18.00 18.75
D 21.53 22.25 28.00 27.50
E 13.40 15.60 14.11 14.58
F 21.89 24.21 26.34 25.17
G 0.60 - 1.56 -
H 11.60 - 11.00 -
I 38.51 35.00 37.00 33.75
J 21.49 23.50 26.00 27.50
K 24.25 26.00 26.00 27.50
L 21.72 23.27 26.68 2455
M 1.50/0.60 | 0.00/2.00 - -
N 10.67 12.20 13.87 11.64
0 8.48 8.62 9.27 8.00
FAlsEel= LijjEo] 7P 7 26.34cm% o, o2

2 Nofd, Juje, EmfHo] o2 UEpdc) Eifgl
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dout Effd2 0.6cmz Afo]S LFERACH 9454l o]9]
739 Emj&lo] 38.51cm& 714} 211 Nmj&lo] 33.75cma
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oj&lo] A2 27.5cma 7MF 3.1 EIfElS 21.49cma 7}
¥ AfobA] 6.01cme] Xlolg UERHCE ArtE-Ee= Nij
§lo] 27.5cm2 7Pg 341, Jufj§ly} Lije2 26.0cm, Enj
H 24.25cmz ALY drls-Eel= Lijjglo] 71
= 26.68cm@ 1. EmjElo] 71AF AR 21.72cma UERY}
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Fig. 4. Measurement Parts of Bodice Pattern
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2. Evaluation of 3D Simulation of Middle-aged
men’s Bodice Pattern
2.1 Appearance Evaluation
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Fig. 5. 3D Simulation
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Table 6. Appearance Evaluation

Bodice
Evaluation item L N
Mean SD Mean SD Mean SD Mean SD F
Front neck ease 2.2b 45 4.4a 55 1.4c 55 1.8bc 45 35.933%*x
Front bust ease 1.8¢c .84 4.8a 45 1.8c 45 3.2b 45 31.385%*x
Front breast ease 3.0b 71 4.4a 55 1.8c 45 3.0b 71 15.067 xx
Front waist ease 1.6¢c .55 4.2a 45 1.8c 45 2.8b 45 31.407**x
Front armhole ease 3.6a 55 3.6a 55 1.4c 55 2.4b .89 13.2945xx
Total front side ease 2.0c 71 4.6a 55 1.8c 45 3.2b 45 27.778%x*x
Vertical of center front 4.0b 71 4.8a A5 3.8b A5 3.4b 55 5.778x*x
Size and shape of front neck 2.2b A5 4.0a 71 1.4b b5 2.0b 71 16711 %*x
Shoulder length 3.4ab 55 4.0a 71 2.2c 45 2.8bc 45 10.000%*x*
Horizontal of front bust 4.0ab 71 4.8a A5 2.8¢c 84 3.2bc 45 9.833*x
Horizontal of front waist 4.0b 71 4.8a A5 3.6b b5 3.4b .55 5.897*x
Front whole appearance 2.4b 55 4.8a 45 1.6c 55 2.8b 45 37.057**x
Side shoulder ease 3.4b 55 4.6a 55 2.0c 71 3.0b 71 14,458 %*x
Side bust ease 2.2b 45 4.4a 55 2.0b 71 2.6b .55 18.462%xx
Side back ease 3.2b 45 4.4a .55 1.6d .55 2.4c .55 25,939 %*x
Side waist ease 2.2bc 45 4.4a .55 2.6b .55 1.6c .55 26 424 %%
Total side ease 3.0b 71 4.4a .89 2.2b 45 2.6b .55 10.185%x
Shoulder location 4.0a 71 4.2a 45 1.4c 55 3.0b 71 21.822%%x
Armhole depth 3.6a 55 4.2a 45 1.2c 45 2.0b 71 32.167**x
Armhole shape 2.6b 55 4.6a 55 1.6c 55 2.6b .89 18.627 *xx
Side seam line 2.2b 45 3.6a 55 3.2a .84 2.0b 71 7.020%x*
Horizontal of side Bust 3.0a 71 3.8a 45 1.4b 55 2.0b 71 15.067
Horizontal of side Waist 2.0b 71 3.6a b5 1.4b b5 2.0b 71 13.333%*x
Side whole appearance 2.2b 45 4.0a 71 1.4c 55 2.2b 45 20.167**x
Back neck ease 3.0b 71 4.6a 55 2.0c 71 1.8c 45 21.822%*x
Back shoulder ease 3.8a 45 4.2a 45 2.6b 55 2.8b 45 13.259%xx
Ease on the back 3.4a .55 3.8a 45 3.4a .55 2.4b .55 6.485%x*
Back waist ease 2.4b .55 4.0a 71 1.6c .55 1.4c .55 19.952%xx
Vertical of center back 3.6b 55 5.0a .00 3.2b .84 3.0b 71 10.844 % xx
Shape of back neckline 3.0b 71 4.2a 45 2.2bc .84 1.4c .55 16.784%xx
Horizontal of back bust 2.2b 45 4.6a .55 2.0b 71 2.2b .84 18.000**x*
Horizontal of back waist 2.8b 84 4.2a 1.79 1.4b b5 2.0b 00 6.984*x
Position of back shoulder dart 3.0 71 - - 3.4 55 - - 1.000
Length of back shoulder dart 3.4 55 - 2.8 45 - - 3.600
Back whole appearance 3.2b 45 4.6a 55 2.8b 45 1.8c 45 29 .926%*x
Total Fit 2.6b .55 4.8a 45 1.6¢c .55 2.8b A5 35.933%x*x
*p<0.05 , **p<0.01, =***p<0.001 Duncan's multiple range test(a>b>c>d).
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Table 7. Airgap of Bodice Pattern

Front
SR90 | FR60 | FR30| FRO F FLO | FL30 | FL60

Torso

E |0.032|0.031|0.035|0.044| 0.11 | 0.044|0.034|0.032
0.15| 0.19 | 0.17 |0.091] 0.14 | 0.1 | 0.17 | 0.17
0.2 | 027 | 0.1 |0.083|0.079|0.059| 0.17 | 0.28
0.22 | 0.26 | 0.11 | 0.066| 0.16 |0.065| 0.11 | 0.26
Back
SL90 | BL60 | BL30 | BLO B BRO | BR30 | BR&0
0.032|0.026 | 0.029 | 0.034 | 0.065 | 0.035 | 0.029 | 0.026
0.15 | 0.035|0.047|0.042 | 0.14 | 0.042|0.051 | 0.046
0.21 |0.092| 0.06 | 0.062| 0.11 | 0.066|0.061 |0.097
0.21 | 0.08 |0.034| 0.13 |0.048| 0.13 | 0.04 |0.089
Airgap
0.04 L 0.13
J 0.11 N 0.13

Z|r |«

Bust

Z|r|~m

Front
SR90 | FR60 | FR30| FRO F FLO | FL30 | FL60

Torso

0.031|0.031| 0.03 |0.043|0.047|0.043| 0.03 | 0.03
0.067 |0.041|0.037 | 0.042 | 0.046 | 0.042 | 0.036 | 0.037
0.14 | 0.33 | 0.11 | 0.054|0.045|0.044| 0.06 | 0.31
0.21 | 0.31 |0.092|0.051|0.067 | 0.052|0.084 | 0.31
Back
SL90 | BL60 | BL30 | BLO B BRO
0.031|0.035|0.059| 0.16 | 0.23 | 0.15 |0.048 |0.034
0.057|0.056| 0.14 | 0.26 | 0.41 | 0.26 | 0.15 |0.056
0.16 | 0.23 | 0.35| 0.34 | 0.38 | 0.35 | 0.34 | 0.21
0.21|0.18 | 0.27 | 0.38 | 0.17 | 0.38 | 0.28 | 0.19
Airgap

Z|r|~m

BR30 | BR60

Waist

Z|r|~m

0.065 0.22
J 0.1 N 0.20

—
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IV. Conclusion
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