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Comparison of Middle Aged Men’s Pants Pattern using 3D Simulation
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[Abstract]

The purpose of this study was to compare the pattern of two men's pants for education and two for
industry, and to analyze the patterning method that is most suitable for the body shape of middle-aged
men. As a result of appearance evaluation for 3D simulation, J pattern was evaluated as the best in
most items, and H pattern was analyzed to be the most inappropriate. As a result of measuring the
airgap, all four patterns of the waist circumference were evaluated to have very small airgap, and the J
pattern had the smallest airgap for the pants. J pattern was analyzed as the most suitable pattern for
middle-aged men's body shape by synthesizing the appearance evaluation of virtual wear, color
distribution, sectional view, airgap, etc. However, in the case of J pattern, it was analyzed that the
pants length needs to be modified. Since this study compared and analyzed only two patterns for
education and two for industry, it is thought that the development of pants for middle-aged men should

be developed through actual wearing experiments with J patterns.
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I. Introduction
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II. Theoretical Considerations

1. Lower Body Shape of Middle-aged Men
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2. Study on Pants Pattern
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ITII. Study Methods

1. Subjects
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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)

o torm Total(529) | 40s(309) 505(220)

: € M |SD| M |SD| M |sD
Status 16946 | 552| 170.38 | 533| 168.17 | 5.55
Hip H. 82.70 | 3.78| 83.18 | 369| 82.02 | 381
Waist H. | 10197 | 424] 102.63 | 414| 101.04 | 420

Hei| Waist H. 1 og 44 | 409| 99.00 | 405| 97.64 | 402

ht (Omphalion)

M Mknee H. | 43.66 | 262| 4400 | 262| 4319 | 254
Lateral 7.16 | 058 7.6 | 061 7.15 | 055
Malleous H.

Crotch H. | 76.32 | 3.64| 76.83 | 351| 75.62 | 3.72
Trunk 68.93 | 300| 69.29 | 286 68.43 | 3.13
Vertical L.
Hip 2612 | 2.07| 2626 | 200| 25.92 | 2.15
Vertical L.
Len| INigh 2852 | 183| 2879 | 176| 28.15 | 186
ath Ver.tlcal L.
Waist to | o594 | 1.92| 20.40 | 194| 2003 | 187
Hip L.
Outside | 10539 | 415| 103.03 | 403| 101.49 | 4.16
Leg L.
Crotch L. | 72.85 | 491 7321 | 494] 72.33 | 482
Waist W. | 29.08 | 2.30| 29.16 | 2.44| 28.96 | 2.09

wid | Waist W o0 59 1 227] 29.75 | 237| 29.36 | 2.10

th (Omphalion)

Hip W. 32.67 | 1.61] 32.80 | 163 32.48 | 156
Ankle W. | 525 | 048] 528 | 048] 520 | 048
Waist D. | 23.03 | 269| 22.72 | 280| 23.47 | 2.47

D e| Waist D.

oth | Omohation) | 2258 | 258| 22.32 | 272| 2295 | 231
Hip D. 22.44 | 230] 22.60 | 231| 22.23 | 228
Waist C. | 86.68 | 7.79| 86,50 | 809| 86.93 | 7.34
Waist C. - g7 90 | 746 87.66 | 776| 87.76 | 7.03
(Omphalion)

Abdomen C. | 88.03 | 7.18| 87.99 | 753| 88.10 | 6.67
Hip C. 9481 | 552| 9552 | 558| 93.81 | 528
Hip C.

<., | (Abdominal | 96.15 | 557| 96.74 | 570| 95.33 | 528

' Protrusion)

N “f Trunk C. | 16287 | 7.39| 163.61 | 757| 161.82 | 7.01

”‘r Thigh C. | 55.98 | 417| 5672 | 417| 54.94 | 3.94

ﬁcee Midthigh C | 50.89 | 3.87| 51.62 | 390| 49.87 | 359
Knee C. | 36.54 | 1.99| 36.76 | 206| 3623 | 1.83
Lower 33.93 | 1.88] 3415 | 190 33.62 | 182
Knee C.

Calf C. 37.57 | 2.77| 3807 | 286 3686 | 2.47
Minimum | o) 56 | 132] 2239 | 138] 22.09 | 121
Leg C.

Ankle C. | 25.57 | 125| 25.63 | 124| 2549 | 126

4. Virtual Model
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Zoff A 7P ES AFR S ThFig. 1>, <Table 2>.



110  Journal of The Korea Society of Computer and Information

F B S

Fig. 1. Digital Virtual Model

Table 2. Virtual Model Size

(unit: cm)

Part Size Part Size

Status 169.0 _ Thigh 56.0
Circumference

_ Waist 87.0 _ Knee 37.0
Circumference Circumference

_ Hi 95.0 _ Ankle 26.0
Circumference Circumference

5. Physical Parameter
B Lo AL Physical Parametert <Table 3>t

.

Table 3. Physical Parameter

sttt TorsoR 8L 30°7HA02 o5A(F), o2&
QIPA(FRO°, FR30°, FR60), 1% QAMM(FLO", FL30,
FL60"), 2% FA(SL60"), A% FH(SLI0), HEA(B).
Q2= gAPM(BRO°, BR30°, BR60"), ¥Z= FHAMA(BLO
BL30°, BL60")ollA &A519ic}. Limby& & 30°7tA0=
ZAI(FRO"), @22 oIPAH(FRLO’, FRL30", FRL60'), ©
% AM(SRLED'), ¥% HM(SRLIO), FHEA(BRO), &
HAMA(BRRO’, BRR30°, BRR60), &% FAA
(BRLO", BRL30", BRL60")o|A &745t99CkFig. 2>
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6. Data Analysis

FHE/e W AP FHE X 2 FEE Y
A5ttt 3D SimulationZ &9l 7PdACE A 13 =,
Ae7te] eligrt W AMEne S o WSS F7ist
oot Qaty Axr BAMofl= SPSS 25.0 for Window
programg ARESIE FEER TleAEN, FOAt
A4, A= A2 st 3AFY OXE F/4de] A
B7TE Holl 3= B42 AAlsI o, 359 A2
DC Suiteol|A] Z=27Z0]& £435}9ic}. AEEY = Torso
£ slel=eet dFol=dl, LimbFQl siHX|E2
QB= ST A Es AYA7E

Ol' r_lm

o=
=

oa2cags xqg
TuE’EE

Item Physical Parameter
Density 0.010000
Stretch Resistance 100.00000 FRo"
Shear Resistance 0.100000
Stretch Damp 0.010000 Fig. 2. Airgap Measurement Method between Body and
Bend Resistance 0.100000 Pants(Waist, Hip, Thigh, and Knee)
Bend Damp 0.001000
Bend Yield 0.000000
Bend Plasticity 0.000000
Air Drag 0.010000 IV. Results
Viscous Damp 0.000000
Friction 0.000000

E A= 3D Simulation ProgramQl DC Suite
version 5.0 Programg ARgsto] S AGA0] thx A
= AAstL 7HSAC S Sl TiE IF o 2 BREAYL o
9% 9 3 50 Aol vlw, BASIAC 1 Aake
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1. Comparison of Pants Pattern Shape and
Size of Middle-aged Men
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Fig. 3. Pants Pattern Shape
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of Qlojxl= Hufglo] l.bemz 7P Total NojEo]
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Table 4. Drawing Methods of Pants Pattern

(unit: cm)
Parts H J L N
Pattern Pattern Pattern Pattern
(W(Ompali
Pront | w/ar1s | wWias1 | onp2)/a- | W/A+05
Waist
0.5+0.5
Back (W(Ompali
Waist W/4+4 W/A+3.4 | on)+2)/A+ | W/A+4+05
4+0.5+0.2
F:i’;‘t Ha+2 H/4 H/4-1 | H/4-025
Back Hip H/4+2.5 H/4+1.5 H/4+3 H/4+2.8
Front | 615 | 35 | H/20+1.6 | H/16-15
Crotch
Back H/8+3 125 H/4-8 H/9+2
Crotch
Hi Crotch Crotch
Len"th Length-H | 19.0 | Length~(H 19.0
g /12 /20+2.5)
Croteh | (a5 | 240 260 H/4+3
Length
Table 5. Pattern Size of Pants
(unit: cm, )
Parts H J L N
A 25.40 25.50 28.91 25.99
B 39.80 37.89 43.24 40.95
C 102.67 102.25 105.57 102.69
D 23.00 16.40 20.19 22.50
E 27.00 20.40 24.29 26 .50
F 21.75 22.25 21.48 21.70
G 21.15 21.78 20.44 21.71
H 78.89 78.22 78.17 78.35
I 78.21 77.89 77.74 77.77
J 2455 20.38 23.04 24.36
K 28.55 24.38 27.04 27.36
L 25.75 23.75 23.32 24.25
M 27.84 25.52 26.03 24.25
N 1.50 - - -
0 4.00 3.40 4.00 1.50
P 13.2 11.77 11.51 13.95
Q 34.58 30.55 29.46 32.65
ZHE/d Wx o x40 QlojA] ol Lujjd

28.91cmglon, Hujj§lo] 7P %ot
25.4cm= FAEQITE FHEAol= Lujj|o] 7P Zoj
43.4cm@ o0, JojElo] 37.89cmz VY &2 o=z U
ERtct. gxZol= Lujglo] 105.57cmz 7H} 2o
H, ], Nojj§l2 8% Yepdth 2iEe= Hijffdo]
7P |t 455 oiE 25 M A0l demE FAE]
ot slalEeol QlojAe b =% Juiglo] ZME
Lujglo] 71 Aokttt REEele Juilo] 7Pd Ao} viA]
0] §2 Aoz Yt JYolzl= Hufigo] 71y
2 25.75cm@} 27.84cmz VA9, erjiol S L
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mjjglo] 7Pg AR 23.32em$ o, FYFol el N
o] 7PF AR 24.25cm= UERGHT U Zte = Ll
o] 71 A 11.51°¢ 1, FUYzte & LujjElo] 714t &
o} 29.46’%C}<Table 5>.
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Fig. 4. Measurement Parts of Pants Pattern

2. Evaluation of 3D Simulation of Middle-aged
men’s Pants Pattern

2.1 Appearance Evaluation
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<Fig. 5>¢} Zt}. ¥ P75 AAIR Bil= <Table 6>
off AAlsHI-

7PSATR] AJEiol Tieh ¢ grt A}, f24u|e] Mg
g, dAo) pAle Alefeh BE %% I TE Thof 7o
gk Afo7E Qe Aoz ARl oFsle|Ade] YR]oA
+ JHi"o] 427 7P S451H%d 0D1 Ch&0] Huf e} Luf
Hoz Yepkth osl2]do] ofgoll tishMe JuiEat L
mjelo] Mot Aoz FriEQict viEele] ofJof Qlof
A JifEo] 422 7P =7 BrtEQlen, of3o] Lj
&, NZj§l, Hojj§le] o2 H7He|Qich. oFsfHA] o &
Lujelo] 422 71 =2 B7IE Holen, ehelido ¢
Aol tishiAle JufiElo] 71 =2 B7HE /gL, o
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Fig. 5. 3D Simulation
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Table 6. Appearance Evaluation

Pants
H J L
Evaluation Item
Me sD Me sD Me sD Me sD F
an an an an

Front Waist Location 3.4ab 0.55 4.2a 0.45 3.4ab 0.55 3.0b .0.71 3.897*
Front Waist Space 3.8ab 0.45 4.6a 0.55 4.0a 0.71 3.0b 0.71 5.822x%x
Abdomen Space 2.4c 0.55 4.2a 0.84 3.6ab 0.55 3.2bc 0.45 7.600%x*
Front Hip Space 2.2b 0.45 4.0a 0.71 4.2a 0.84 3.0b 0.71 9.088x*
Front Crotch Space 2.0c 0.45 4.2a 0.84 3.4ab 0.55 3.2b 0.45 9.725%x
Front Thigh Space 1.8c 0.45 4.0a 0.71 4.2a 0.84 2.8b 0.84 11.937**x
Inseam Curve 2.2c 0.84 4.4a 0.55 3.6ab 0.89 3.2c 0.45 8.367**
Front Crotch Location 2.8bc 0.84 4.4a 0.55 2.4c 0.55 3.6ab 0.89 7.492%x

Front Crotch Curve 2.4b 0.55 4.0a 0.71 3.2ab 0.84 3.4ab 1.14 3.119
Back Waist Location 3.4b 0.55 4.4a 0.55 3.2b 0.84 3.2b 0.45 4,400+
Back Waist Space 2.8b 0.84 4.2a 0.84 2.8b 0.45 3.0b 0.71 4.317%
Back Hip Space 1.4c 0.55 4.8a 0.45 3.2b 0.84 3.0b 0.71 22.745%*x
Back Crotch Space 1.8¢ 0.84 4.2a 0.84 2.6bc 0.55 3.2b 0.45 10.772%xx
Back Thigh Space 2.2b 0.45 3.6a 0.55 3.4a 0.55 2.4b 0.55 8.970%*
Back Crotch Location 1.8c 0.45 4.0a 0.71 3.0b 0.71 3.2ab 1.02 8.702xx*
Back Crotch Curve 1.8b 0.84 3.4a 0.55 3.2a 0.45 2.8a 0.45 7.238*x
Back Dart Location 2.8b 0.84 4.6a 0.55 3.0b 0.71 3.2b 0.45 7.843*x
Back Dart Length 2.8b 0.84 4.0a 0.71 2.4b 0.55 2.6b 0.55 5.7471*x

Knee Width Adaptedness 2.4b 0.55 3.4a 0.55 2.8ab 0.84 2.8ab 0.45 2.267
Bottom Adaptedness 1.4c 0.55 4.2a 0.45 2.6b 0.89 1.8bc 0.84 15.333%xx

Side Seam Vertical 34 0.89 4.0 0.71 4.0 0.71 3.8 0.84 0.640
Pants Length 2.0b 0.71 3.4a 0.55 1.8b 0.45 2.0b 0.71 7.289%x
Total Appearance 2.2c 0.45 4.6a 0.55 3.2b 0.45 3.4b 0.55 19.400%**

*p<0.05 , **p<0.01, ***p<0.001 Duncan's multiple range test(a>b>c>d).

2.2 Space Evaluation
3AH MRS AR & olgae Potwd] Sl

Al
o] WAIsICH IRIZ ol Rl & e 102 LRt
a1} 9ol ] aojer ozie] Tl o] W
813, Nifelo] 9ol o] Sua QR RHo]
oRZte] ©§7) siAto] WAt Unix] HEe of

710 2 UERJITI<Fig. 6>.
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2.3 Airgap Evaluation

3AHE PR SE TE TiRle] sl2)=e, Yol
st R Eo] TS SAsIct THAl)
oM FE T EE <Fig. 7>1f #al, WX afE
o] T2 <Table 7>3} ZtTh.
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Fig. 6. Color Distribution of Space
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Fig. 7. Sectional View of Wearing
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Table 7. Airgap of Pants Pattern

Front

Torso | SR | FR | FR FL [ FL
90 | 60 | 30 |FRO| F [ FLOL 55 | g

0.047|0.028|0.046 | 0.071 | 0.046 | 0.092 | 0.051 | 0.028
0.043|0.029 | 0.037 | 0.045 | 0.042 | 0.069 | 0.04 | 0.03
0.03 | 0.03/0.034|0.04 | 0.04 |0.042| 0.04 |0.033
0.03 | 0.028|0.036 | 0.042 |0.043| 0.04 |0.035| 0.03
Back
SL BL BL BR BR
Wai 90 60 30 BLO B BRO 30 60
st C. 0.05 | 0.062 | 0.053 | 0.051 |0.083 | 0.05 | 0.056 | 0.058
0.036|0.075|0.074 |0.063 | 0.16 | 0.076 | 0.083 | 0.083
0.03 | 0.035/0.041 | 0.053 | 0.083 | 0.055 | 0.044 | 0.035
0.03 | 0.036| 0.06 |0.055|0.065|0.071|0.055 | 0.039
Airgap

0.041

0.043

Z|r|<~|x

Z|r|— |

T

0.054 L
0.061 N

—

Front

Torso | SR | FR | FR FL [ FL
90 | 60 | 30 |FRO| F [ FLOL 55 | 4o

0.14 1 0.035|0.041 | 0.069 | 0.043 | 0.04 | 0.065 | 0.029
0.04 |0.033| 0.12 |0.068| 0.11 | 0.031|0.029 | 0.029
0.047|0.038|0.037 | 0.065 | 0.045 | 0.053 | 0.035 | 0.028
0.028 | 0.029 | 0.032 | 0.096 | 0.068 | 0.097 | 0.032 | 0.028
Back
SL BL BL BR BR
Hip 90 60 30 BLO B BRO 30 60
0.15|0.14 | 0.08 |0.053|0.063|0.056|0.068| 0.11
0.048| 0.06 | 0.12 |0.087 | 0.099 | 0.054 | 0.042 | 0.03
0.043|0.032|0.033|0.065| 0.12 | 0.062|0.032 | 0.033
0.03 | 0.037|0.059 |0.091 | 0.18 | 0.082 | 0.051 | 0.039
Airgap
0.048

Z|r|<~|x

Z|r|— |

T

0.077 L

—

0.063 N 0.061
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Front
SRR | FRR [ FRR.| FRR [ _ [ FRL| FRL | FRL
90 | 90 | 40 | 30 30 | 60 | 90
0.52]0.34|0.23]0098]0099 | 0037 | 0041]0.046
0.74 043 0.18 | 0061|0038 | 0028|0027 | 0.03
0.59 | 044 |0.25]0.05 | 0.04 | 0034|0031] 0.03
0.35]0.21|0.31] 0071|0038 | 0031|0028/ 0.028
Back
. SRL [ BRL | BRL | BRL BRR | BRR | BRR
Thigh 90 | 90 | 60 | 30 |BRO) 30 | 60 | 90
009 |0.15|0.17 021|032 ].037| 048] 0.56
0031/ 0.03|0032/0079]0.05]0.15|0.17 | 0.69
0032003 |0.03]/0081|025]035|027] 057
0032/ 003|0034/0.11]027]100|024] 0.32

Airgap

[015] L [017] N [0.21

Limb

Z|r|—|x

Z|r|«|x

H [025]

Front
SRR | FRR | FRR | FRR FRO FRL | FRL | FRL
90 | 90 | 60 | 30 30 | 60 90
0.17/10.25{0.31/0.38| 0.4 | 0.290.28 | 0.21
0.11/0.11]0.11/0.12]0.17| 0.13 | 0039 |0.074
0.13/0.17]0.15/0.18|0.29|0.32|0.17| 0.14
0.1810.23]0.1910.21]0.39|0.34|0.16 | 0.12
Back
Knee SRL | BRL | BRL | BRL BRO BRR | BRR | BRR
90 | 90 | 60 | 30 30 | 60 90
0.1910.18|0084|0.17|0.13|0.13|0.14| 0.14
0082 | 0076 | 0033 | 0044 | 0.036 | 0076 | 0.059 | 0.12
0.1410.11 0034|0078 | 0.12|0059|0.13| 0.14
0.1 10088|0087|0.18| 0.1 | 0077|0069 | 0.16
Airgap
10086 ]

Limb

Z|r|—|x

Z|r|—< |

[0.21] [0.14] 1 0.16

A g FH9] 3572 sldd=d, dFols +
St Ao Aoz W Jlo= LErHT HifEd
9] 742 SRRI0 E&J7} 0.52, BRR90 H-]7} 0.56, BRR60
Hojz}b 0482 of§7} w9k, JuEle SRRIO H917t
0.74, BRRO HJ7} 0.69=2 z=go] & 7oz UERS
O}, Luj§l= SRRI0 H9J7F 0.59, BRROO £7} 0.57=
I=2=Fo] ukoky, Nifj&-2 SRRI0 £¢J7} 0.35, BRRIO £
$7H0.322 3570 2 o= Yt sHA|E 29
L OjHMo2 SRRI0 £9jo BRRYO H9]o] 2220 2
202 BAElI) S9xI S HIjRlo] 7P 3330l

33 JafjEo] 7P Z=eko] AR 7o 2 UERGTT

D2%0) Rojo] $3FS HIjElo] 0212 71 T30l
31, JujjEdo] 0.086°= 7P 3=g0] AR A= LERY
2 Alo]5 YeRich Hfe-2 FRR30 £9)71 0.38, FRO B9
7H0.AZ Q75 FHol =70l 2 Zlo= HERHL, JujE
S KAAC R FIFo] AL 710 g B Mot} Lifj§e
FRO £217} 0.29, FRL 305917} 0.322 3—==fo] 2 Ho|g)

2, Nofj§d2 FRO F9]7} 0.39, FRL30 £97} 0.349] 5=
< YeR) ot 29je} vl aste) g2ako] 2tk

V. Conclusion

# APIE 858 e ARG 7o) Ty uiA
TEie vlmstel Fdel Aol JV Aad s
SYe AT RN TS 940 FUdy oAl
of gt 71EARE ABSHIAL stoich 8} A1)

o 7
& I8 452 vl #Aste] SEE4E v HES
ARKSIoicy. do] Ane gofsly cheal ok
& WA iRlo] Jefi= HEfEIRr ohof] 1719]
CHEZF QAL ThE TiRlof= ofoll= rEZE QIic. H
NIHEIRE 17]9] ThER SdEfelon, UHA]
oiH2 2710] e 2 4w it iEAl= o= Hof
§, JoiE, NojEo] & ozt sl2l=d AlaS
71&oz giElo] AAtEglot LijH2 dgolEele} vl
sl EZE 7IEoR stof AlojS YERI E, A
= A dgojzo] AR o JHEH2 FojAl x4 A
&dtol the mEat= Ato]S UEHTH
7PIEefoll Tigh g7t Avt, fEuve] A,
of Al AlQler eksl2iAe] $1x], dslelrde] ol &, ofsld
A1o] o, eFeeide] YRl H =4d, Fsi2de) YAl HY
Fol9] AR, HEH H HelHAY] AR, HHESY YA A
Zlo], uix|¥eje] AN adXo] X Ai vix|Zo], XA
ARl o 5 tRe] ol Fejulet AlolE LHERILE
JEElo] TR F=ollA 7P St Zloz FrHE e
o, HEffglo] 71 SAgeh Zlo2 FAE Qi) HojHo] 4
S AARCR o 77t U W oS UERIT: AR
2 JujRlo] 7Py 4t mfHoR FMEIEY], 47 T
22 HpR|Zolo] glojN e B71E weirh
sprimEle] Bold gk e Aot sl2ige ¥
e ol HE 2T FIYo] U9 AL o HlEY
o} ojgdolEe] R9I Huflo] 3ol 71 31 L
glo] 7P A2 Zloz yehdth siYAlEdle HiffEol
5 JEiElo] S=7gol 7P Aten, +
S=dR0e siEAlEEe 22 2uE UrEJrLH JoE o]
7V vRlE0l §2 FEIE UEdS & 4 llth
7PSAY] gL MERE, 358 52 SYoto] Jul
glo] a0l 7P At HHE o|it}. HEE o] ¢
Aoz o g7t ve POD{ Luf§lat Nof&l = 8ix]S
F2olM oR7t W2 Ao o it T2 JufRe]
450l = v olof tiet 7 Ol e oz FAEY
ot ole Aoy Fede ddez ¢t AR Aot
the 2z Fad geido] dfolle Luglo] 7 Agker
mE oz AR o] SHE o g Ald Aol
off w2t Ak mElo] theA| FAEeS & 4 UTH26].
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