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Comparison of the old-old aged women’s pants pattern by lower body

shape using 3D simulation

Su-Joung Cha*

Abstract

The purpose of this study was to compare and analyze the pants pattern of the lower body of

70-85 aged women. I tried to present excellent pants pattern that is convenient and suitable for the

activities of elderly women. Through this, I tried to provide basic data necessary for making elderly

women 's pants. As a result of evaluating the appearance of the pants pattern according to the body

type, the fit of the type 2 was evaluated as the highest in the item except the position of the front

waist line. For the objective evaluation of the 3D simulation, the air gap of the pants by the body

part analysis showed that there was not much difference

in the air gap around the waist

circumference, hip circumference, thigh circumference, and knee circumference by applying the same

drawing method and body size. However, in type 2, the air gap of thigh and knee circumference

parts was larger than that of type 1 and type 3. Because type 2's legs were thin but it used same

size of hemline. It was thought that it is necessary to adjust the space of front and back crotch
length to 1 inch (2.54 cm) instead of 1.9 cm (3/4 inch) so that the waistline position of all three

types can be set up a little to cover the abdomen. This study was conducted to investigate changes

in body shape of elderly women and to develop appropriate pants patterns.
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lIl. Theory Consideration

1. Pants pattern study
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2.2 Lower body shape of old-old aged women
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[ll. Study methods

1. Subject of study
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2. Pattern of study
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3. Application size Table 1. Physical properties of material
E AFE 93k A= AT 18 oA sHHEAl A Item Property of matter
FEHHEAO =g oé 2] X 3 63 | 2222 A}L3 fes] Density 0.010000
e Bl ot Ase] AR Wit AFE AL, Stretch Resistance 100.000000
AYE v ol = 5431°ﬂ7}§5*}7,4_°]i ARG o™ Wt [ TShear Resistance 0.100000
E9= 43emS x-ul = Stretch Damp 0.010000
] R Band Resistance 0.100000
Bend Damp 0.001000
4. Method and program Bend Yield 0.000000
Bend Plasticity 0.000000
B ATE 98 ALgEn txgdEFagdAlE e DC Suite Air Drag 0.010000
Program version 5. 1‘_2_ /\]_Jcl ]—031:]— 7]_/\], 2'/] ]Eﬁﬂ ] = Viscous Damp 0.000000
_ Friction 0.000000
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5. Virtual model of body shape
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6. Physical properties of material
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7. Data analysis
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1. Lower body shape of old-old aged women
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Table 2. Measurement of lower body types of elderly women
Type 1 Type 2 Type 3
factor measurement ltem (n=112) (n=183) (n=157) F
M SD M SD M SD
Waist circumference 96.51a 9.27 94.05b. 8.15 93.69¢ 8.48 15.77%%%
(omphalion)
Waist circumference 93.97a 8.11 91.21b 7.96 87.94c 8.12 18.79%xx
Abdomen depth 27.67a 3.12 27.00b 2.81 25.72¢ 2.70 16.80%**
Abdomen circumference 98.09a 7.90 95.12b 7.39 93.25¢ 7.27 13.73%xx
Waist depth(omphalion) 27.15a 3.50 26.47a 3.06 24.82b 3.03 20.23%**
obegity Waist depth 26.68a 3.01 26.02a 2.78 24.65b 2.90 18.04%**
tf](mtli“ngehs Waist breadth(omphalion) 32.90a 2.63 32.20b 2.42 31.49¢c 2.49 10.45% %%
s Hip circumference 96.30a 6.73 93.11b 6.48 92.84b 5.81 11.66% %%
Waist breadth 31.60a 2.32 30.61b 2.28 30.07c 2.34 14.55% %%
Hip depth 26.58a 3.41 25.83b 3.01 24.31c 2.64 20.90%**
Abdomen width 33.54a 2.06 32.39b 2.17 32.48b 2.20 11.31%x*
Thigh circumference 52.37a 4.75 50.23c 4.24 51.26b 418 8.57*%x*
Knee circumference 36.55a 2.49 34.98¢c 2.72 35.54b 2.69 12.23%xx
Hip width 34.10a 1.57 32.85b 1.59 33.86a 1.67 26.54%%x
Waist height 91.52b 3.12 87.75¢c 3.06 93.37a 3.16 143.83x**
Crotch height 68.04b 2.70 65.04c 2.50 69.27a 2.75 11517 %%x
Gluteal fold height 63.64b 3.30 60.75¢ 2.72 64.61a 2.79 81.34%%*
Leg length 90.70b 3.20 86.84c 3.14 92.66a 3.42 140.37**x
Lboo"é‘;r Waist to ankle length 85.77b 3.10 82.51c 3.11 88.06a 3.32 130.49% %%
length Hip height 75.85a 3.49 72.59b 3.18 75.90a 3.45 52.40%*x
Knee height 41.90a 1.72 39.90b 1.41 42.10a 1.61 99.62%%*
Waist height(omphalion) 86.02a 3.46 81.77b 3.50 88.71a 3.47 171.60% %
Abdomen height 85.62a 4.31 82.19b 3.55 86.38a 4.01 54.72%%*
Calf height 30.34a 1.29 28.74b 1.28 30.53a 1.55 83.88%*x
Under | Minimum leg circumference 21.16a 1.50 20.36b 1.61 21.01a 1.61 11.27 %%
knee Ankle depth 9.69b 0.75 9.47¢c 0.91 10.10a 1.04 20.47%%*
thicknes Ankle circumference 26.10a 1.60 25.40b 1.52 26.17a 1.74 11.59% %%
s Calf circumference 33.80a 2.49 32.08c 2.60 33.13b 2.51 17.22% %%
Ankle height 7.21a .34 6.49c .38 6.64b .39 139.01%*x
hAeri‘g'het Lateral malleous height 7.07a 52 6.05¢ .49 6.23b 55 143.04% %
Medial malleous height 7.67a .62 6.91c .66 7.11b .62 50.90%***
Hip sag Hip length 16.21b 1.85 15.71¢ 1.76 18.03a 1.93 71.27%%*
Body rise 15.68b 1.82 15.16¢ 1.73 17.46a 1.88 73.13%%*
“*p<.001 Note: In the Duncan—test, the alphabets were marked with different letters in groups with significant differences(a>b>c).
43 3(n=157)& &lukAl vgk 9 FW ] F7) @olm} w2 Table 3. Pattern Size
o] QRlo] AR vhal, sikalZo]el 72 o #H7] & (unit:cm)
o], gdyo] HA 9919 AAEFLE =2 Ao el =o] Part Typel Type2 Type3
A. front crotch 28.48 27.68 27.62
i acle] 7P A3 Joldolt 7 1 AR YEbET 5 a0k oroton 33.91 32.93 33.04
vl < 6{3] 031330] dokg Sol ¢k 7= Eq w2 =o|7} ko C. side line 86.26 83.29 88.28
D. front hem line 20.00 20.00 20.00
v ek A Tﬂ—rﬁ 041:40]%_]0 7k 7P A AR el E. back hem line 23.00 23.00 23.00
= shkalo] Aa IEIARE 1o vlaf the] #7]s #a 34 F. front waist 24.33 23.86 23.76
BT ok AN AYUL &+ Ak K9 32 EE RN oot | s | ezir
the] @ ogo] U A8’ o2 wWH et 28]. I. back inner line 6111 58.81 62.04
J. front knee 25.28 25.28 25.26
K. back knee 28.88 29.09 29.07
2. Comparison of pants pattern shape and size L. front hip 24.62 24.47 24.62
3D 7]‘%3}9] /\]%EﬂOVﬂ Eil% ﬁ'oﬂﬁ Xﬂ%}% J—_’F/g Oq}\é m fkisir chrlf))tch angle 12223 1247‘231 12;?12
Ad W= Ao s vws 47, 73 1, 2, 32 22 0. back crotch angle 27.80 29.23 26.02

JEE Yellon, X4 2folol <JdA 7]
& YeltFigure 1).
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Fig. 1. Pants pattern shape by type

3. 3D simulation evaluation of old-old aged
women’s pants pattern
3.1 Appearance evaluation

Eﬂ qu xﬂaﬂtﬂi ,LHE% ,/] 7]./\1sz/] Q]”V]. Ef; 0. <Figure
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Table 4. Evaluation of appearance

Type 1 Type 2 Type 3
(n=5) (n=5) (n=5) F
M SD| M SD| M SD

Division

Front waistline

o 4.2a .45/ 3.2b .45/ 4.2a .84| 4.54%
position
Front waistiine | 5 g1 55| 4,60 .55 3.4b .55| 6.89%+
space
Abdomen space | 3.4b .55| 4.4a .55| 3.4b .55| 5.56%
Front hip space | 3.2b .45| 4.4a .45| 4.4a .55| 59.00**

Front crotch space| 2.4b .55| 4.8a .55| 2.8b .45|35.43**x*

F
Front thigh space| 2.4b .55| 4.4a .55| 2.4b .55|22.22%*x
Inner line curve | 3.6b .55| 4.8a .45| 3.4b .55| 10.75+**
Front croteh 1 5 g1 45| 4.8a .45| 4.6a .55| 6.00%+
position
Front crotch curve| 2.6b .55| 4.6a .55| 4.2a .45|21.00%**
Back waistline | 5 4 55| 36 .55 4.0 71| 1.27
position
Back waistline
3.2b .45| 4.4a .55|2.6b .55|15.75%*x
space
B Back hip space | 3.2b .45| 4.2a .45| 4.0a .71 4.67*
Back crotch space| 3.4b .55| 4.6a .55|4.0ab .71 4,91«

Back thigh space| 3.8 .84 4.2 .45| 3.6 .89 0.82

Fig. 2. Pattern measurement parts
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Back crotch
position
Back crotch space| 4.2ab .45| 4.8a .45| 3.6b .55| 7.71x~*

4.4ab .55| 4.6a .55|3.8b .45 3.25

S |Side seam vertical| 4.0 .71 4.8 .45 4.0 .71 2.67

Knee width 3.6b .55| 4.6a .55|2.4c .55|20.22%**

T | Pants hemline 3.2 45| 3.2 .45] 3.0 .71 0.22
Overall
appearance

2.6c .55| 4.8a .45/ 3.6b .55|22.7

Bxxx

*p<.05 **p<.01, **p<.001 T2 Duncan—-test 5 Zz 72
St xpo|7} e EEhg ClE 2X2 EAISIY S (a>b>c).



68 Journal of The Korea Society of Computer and Information

WA el 7H3Ee) sluo] ok Bl ki) 9
e AP s 9B 79 1 59 390 e £ 2
7 A e Aoz BAAHUT et Ss R o
F AP, WA elfE AYF, QR ol
= AYAF, ‘ddrteae i AY ek G804
E BE 49 20 AYRA Y B A0 e ‘9
Yol slel olf APk, ‘Guslel AL YWY, ‘%
09l AL APk PN £ 29 19 30]
g 1o vls) AFEA Fe Ao e

sivtol Us gl sl Bt A, Hsle el 94 A
FEF, sdekelele] ol Agerl ek FRois AY
Ao e, ezl o

M2 FOIE Aol 7} g 3
Fe AW FRANE §Y D4R IV HTR A4S

2 uston, £ 10] 32, 8 30] 2,69 02 Lielskel
Hggolngle] ol AgaY el dRolE £3 27 42,

#9301 4.0, 8 10] 3.20) o= VEpITL, HARS Y ol
= el ele B2 E £ 27 46, 59 301 40, 43
10] 3.49] w08 LeRdey, ‘Sg)e] 91217} Ay, S
T AYBFAAE £ 27} 463 4.8% 71 e B2
wopom, thol 44 1, 3 3¢ w02 BrhHAh

Back

&

=

N>

Side

Type 1 \ Type 2 \ Type 3

Fig. 3. Virtual simulation by type
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3.2 Space evaluation of pants
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Fig. 4. Color chart by type
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3.3 Air gap of pants

374 pgAels] Au e SAs) AR B A2
wold g 548 ANl T F4R9IE Figure
5>, <Figure 6>3 2t} o] v <Figure 7>} 7t}
HeEz 543 $5F2 <Table 5>} 2t

T 2o dHnE ARy SYEde] 4 §3 10
0.052, 3 27} 0.056, 73 3°] 0.0599] &=%S Yellth
2, #4 30 A9l %@ FFRE Eplon),
%%01 = 1401] H] HH Ao e

1:—_1__
a

301 74 2 A

Veps,

o2 LEhst

0.062 %3 1o 7H 23, 9
o1} 1 Fel A9 Y= Aoz

Fig. 5. Air gap measurement method between

=99 L 73 10] 0.055 F&F 271 0.06, 3 39] body and pants 1(Waist and Hip parts)
Table 5. Pants air gap by type
Front
Torso Mode SR90 FR60 FR30 FRO F FLO FL30 FL60
Typel 0.042 0.039 0.045 0.052 0.052 0.052 0.052 0.048
Type2 0.045 0.046 0.047 0.056 0.056 0.054 0.049 0.042
Type3 0.046 0.043 0.05 0.057 0.062 0.057 0.051 0.046
Back
Waist SL90 BL60 BL30 BLO B BRO BR30 BR60
Typel 0.041 0.046 0.049 0.061 0.11 0.064 0.051 0.044
Type2 0.045 0.047 0.052 0.065 0.13 0.064 0.053 0.045
Type3 0.047 0.049 0.054 0.067 0.14 0.067 0.055 0.047
Air gap
Type1 0.052 Type2 0.056 Type3d 0.059
Front
Torso Mode SR90 FR60 FR30 FRO F FLO FL30 FL60
Typel 0.041 0.045 0.051 0.069 0.063 0.069 0.054 0.044
Type2 0.044 0.052 0.059 0.074 0.068 0.075 0.06 0.049
Type3 0.045 0.043 0.052 0.11 0.074 0.12 0.052 0.043
Back
o SL90 BL6O BL30 BLO B BRO BR30 BR6O
Typel 0.047 0.046 0.043 0.044 0.13 0.049 0.04 0.046
Type2 0.045 0.048 0.047 0.052 0.13 0.053 0.048 0.049
Type3 0.045 0.043 0.048 0.061 0.1 0.064 0.048 0.044
Air gap
Typel 0.055 Type?2 0.06 Type3 0.062
. Front
Limb Mode SRR90 FRR90 FRR60 FRR30 FRO FRL30 FRL60 FRL90
Typel 0.54 0.64 0.46 0.18 0.054 0.043 0.039 0.036
Type2 0.58 0.69 0.58 0.26 0.06 0.047 0.04 0.038
Type3 0.63 0.73 0.53 0.18 0.058 0.048 0.04 0.043
Back
Thigh SRL90 BRL9O BRLGO BRL30 BRO BRR30 BRR60 BRR9O
Typel 0.038 0.038 0.037 0.041 0.1 1.0 0.34 0.37
Type2 0.041 0.042 0.039 0.045 0.16 1.0 0.35 0.43
Type3 0.049 0.048 0.044 0.047 0.14 0.31 0.31 0.46
Air gap
Typel 0.26 Type?2 0.29 Type3 0.23
. Front
Limb Mode SRR90 FRR90 FRR60 FRR30 FRO FRL30 FRL60 FRL90
Typel 0.25 0.27 0.33 0.29 0.39 0.36 0.2 0.15
Type2 0.33 0.36 0.43 0.47 0.47 0.33 0.18 0.13
Type3 0.4 0.29 0.5 0.69 0.55 0.4 0.11 0.087
Back
Ko SRL90 BRL90 BRLGO BRL30 BRO BRR30 BRR60 BRR9O
Typel 0.13 0.13 0.1 0.11 0.14 0.18 0.2 0.23
Type2 0.12 0.12 0.11 0.13 0.16 0.19 0.23 0.29
Type3 0.077 0.076 0.064 0.069 0.079 0.093 0.13 0.21
Air gap
Typel 0.22 Type?2 0.25 Type3 0.22
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Fig. 6. Air gap measurement method between
body and pants 2(Thigh and Knee parts)

Waist

Hip

Knee
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Fig. 7. Cross section
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