J. fash. bus. Vol. 20, No. 2:181-196, May. 2016 ISSN 1229-3350(Print)
http://dx.doi.org/10.12940/jfb.2016.20.2.181 ISSN 2288-1867(0Online)

Ul

HA QISAM BIE RSt ofttdl HE =0l st A2

A Study on the Classification of Lower Body Shape Type
for Fit Evaluation of Slacks

Seonyoung Kim' - Yunja Nam
Dept. of Textiles, Merchandising and Fashion Design, Seoul National University

Abstract

This study intended to suggest criteria for selection of subjects by lower body shape
types necessary for evaluating slacks. For this, the characteristics were examined by lower
body parts which would influence the fit of slacks on 3D human body shape data of the
front and sides of the lower body for lower body shaping. The frequency of subjects by
lower body shape types and the boundary points for discrimination of each type were
suggested so that they could be available in selecting subjects. Using the data from Size
Korea(2004), indirect measurement values measured on the front and sides of the lower
body among 3D human body shape data of 175 subjects were analyzed. Their height,
waist, and hip circumference fell under the range of standard deviation based on the mean
of women aged 18724 years, and then lower body shaping was conducted by combining
the front and side shapes of the lower body. The front of the lower body was classified
into four sections: average waist/average hip type(F1), average waist/narrow hip tyle(F2),
narrow waist/narrow hip type(F3) and narrow waist/wide hip type(F4) and the sides of the
lower body were divided into four sections: average abdomen/average hip type(S1), flat
abdomen/average hip type(S2), average abdomen/protrude hip type(S3)and round
abdomen/flat hip type(S4), and thus total 16 lower body types were created by cross
analysis. Besides, discriminant analysis suggested the boundary points for each shape type
of the front and sides of the lower body as a criterion for deciding lower body shape type
of each subject
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f. lateral hip angles

e. buttocks shapes
Figure 1. Lower Body Shapes

=Singer, 1987; Rusband, 1994

d. abdomen shapes
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Table 1. Body Measurements of Frontal and Sagittal Planes

Planes [tems

Height

. Waist height

. Liocristale height

. Lliac spine height

. Hip height

. Crotch height

. Midpatella height

. Lateral malleous height

Width

:Scooo\lmcn&oor\)a

. Waist width

. Waist breadth(Omphalion)
. Abdomen width

. Hip width

12. Crotch width

Frontal plane

Angle

13. Abdomen width angle

14. Hip width angle

15. Crotch width angle

16. Abdomen-crotch tangential angle
17. Waist tangential angle

18. Hip tangential angle

19. Crotch tangential angle

Calculation

20. Abdomen width — Waist width
21. Hip width — Abdomen width
22. Hip width — Waist width

23. Crotch width - Hip width

24. Crotch width — Abdomen width

25. Crotch width = Waist width
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Planes

[tems

Height

26.
27.
28.
29.
30.
31.
32.
33.

Waist height
Liocristale height

Hip height

Gluteal fold height
Crotch height
Midpatella height

Calf protrusion height
Lateral malleous height

Sagittal plane

Depth

34.
35.
36.
37.
38.
39.
40.
41,
42,
43.
. Calf protrusion depth
45,

Wasit depth

Front waist depth
Back waist depth
Abdomen depth
Front abdomen depth
Hip depth

Back hip depth
Crotch depth

Gluteal fold depth
Midpatella depth

Ankle depth

Angle

46.
47.
48.
49.
50.
51.

Upper hip angle

Posterior abdomen angle

Posterior waist minimum curvature angle
Upper abdomen angle

Lower abdomen angle

Lateral hip angle

Calculation

52.
53.
54.
55.
56.
57.
58.
59.
60.

Hip depth — Abdomen depth

Hip depth — Waist depth

Hip depth — Front waist depth

Hip depth — Back waist depth

Hip depth — Front abdomen depth
Abdomen depth — Front waist depth
Abdomen depth — Back waist depth
Back hip depth — Back waist depth

Front abdomen depth — Front waist depth
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L Pseudo Fatuh SCHEEHS(R2)IF 2XD| &
ol 2tH EFEXE X 24s ZUE 2UHA JIotHLE Pseudo t28t01 =QUCHE 2RI 2A6H=
4049 oIkt S0A SlelSdEuAN LL0lSdlant UM 2O =E ZTOIURH 42822 2F0t
Xel & HEHE HYdl= ANt HYoISH S <UL
N LeISdANe 2H SEHE HHole 2UNE THE otEhel 2o HE R EHS H4HE
FE0IR2H del=didild SZ0ISasENtRC Jl |15t 2 S8E oLt Ea2 24 242 A
&4 HEHO ofiYoteE CINE $H HFO| A2 st Z2ne, 2 REE SES AME2Z M=o
Bl oIXtZ, SYOISEUAN LASHENKS & L5t SlelSdIdA dLolSd0 ot 2
H AHO| ot EHHO cHYdte 2ANZ HHOA o =& =0 ol =& 2H=2 o Zdte=
Ch 20 AHO0| &% B A0 oHEole S8 Table 22+ ZCt
=2 g80/4HI=Z, HidglZ, ggoldbl-alel Y
HIOID, 20 JH0| ot HEH X0 HE =
=3 =52 22Ut 2ol 2f&ACH
o AE0| AR SHEH QIR 2H AHO| ofF
Table 2. Analysis on Mean Body Measurements of Frontal Body Shape Groups (N=175)
Frontal body shape groups F1 F2 F3 F4
(n=80) (n=32) (n=22) (n=41)
Mean Mean Mean Mean F value| P value
Factor | Waist to hip curve factor -0.58 b -0.49 b 1.1a 0.98 a 96.28 [0.000***
Hip to crotch curve factor -0.57 ¢ 1.26 a -0.8¢c 0.66 b 127.60 | 0.000%**
Variable | Abdomen width angle 13.55 b 12.65 b 19.18 a 18.14 a 60.89 | 0.000%*x
Hip width angle 11.77b 12.40 b 15.26 a 14.74 a 60.44 | 0.000%x*
Crotch width angle 8.19b 10.65 a 8.08 b 10.17 a 62.85 | 0.000%*
Abdomen crotch angle 5.12 ¢ 8.24 a 481 c 6.99 b 44.48 | 0.000x**
Hip tangential angle 1.23b 2.67 ab 0.51 ab 2.57 a 3.44 1 0.000%**
Crotch tangential angle 1.67 b 0.95¢c 0.78 ¢ 2.86 a 5.40 |0.001x*x
Waist width 24.87 a 24.27 b 24.30 b 2414 b 8.32 | 0.000%x*
Abdomen width 29.71 b 28.82 ¢ 30.19b 30.65 a 9.06 | 0.000%x*
Hip width 32.77 ¢ 33.51b 33.35b 3421 a 29.16 | 0.000%*
Abdomen width — waist width 4.84 b 455 b 5.89 a 6.51 a 17.23 | 0.000%**
Hip width — Waist width 7.90 c 9.24 ¢ 9.05b 10.07 a 82.20 | 0.000%x*
Hip width — Abdomen width 3.06 b 4.69 a 3.16b 356 b 11.32 | 0.000%*
Crotch width — Abdomen width 4,95 a 579 a 4.06 b 352b 10.82 | 0.000%x*
Crotch width — Hip width 1.89 a 1.09 b 0.90 b -0.04 ¢ 18.99 | 0.000%*

Note. Different alphabet indicates that they are significantly different at the 5% level of probability
according to Duncan's multiple range test. (a>b>c)  *p<.05%*p<.01%*xp< 001
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Table 3. Comparison of the Frontal Silhouettes
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F2

F3

Figure 3. Frontal Body Shapes 3D Images
-Size Korea, 2004

Table 4. Analysis on Mean Body Measurements of Sagittal Body Shape Groups (N=175)
Sagittal body shape groups St S2 S8 S4
(n=77) (n=64) (n=27) (n=7)
Mean Mean Mean Mean F value| P value
Factor |Hip curve factor -0.33b -0.09 b 1.41 a -0.93 ¢ 37.40 [0.000%*=*
Abdomen curve factor 0.48 b -1.08 ¢ 0.63 b 2.10 a 192.40 |0.000%*
Variable [Upper hip angle 11.57 ¢ 1477 b 17.45 a 7.86 d 29.72 {0.000%**
Posterior abdomen angle 15.92 b 16.76 b 20.79 a 12.93 ¢ 18.11 10.000%**
Posterior waist min. curvature angle 17.53 ¢ 18.91 b 18.14 b 15.65 a 13.28 |0.000%**
Upper abdomen angle 8.85 b 3.44 ¢ 8.28 b 13.39 a 51.10 [0.000%*=*
Lateral hip angle 553 Db 9.00 a 9.86 a 2.03 ¢ 37.95 [0.000%**
Front waist depth 10.18 b 11.39 a 11.13 a 8.74 ¢ 43.27 [0.000%x*
Back waist depth 7.68 b 6.75 ¢ 5.89 d 9.07 a 39.58 [0.000%*=
Front abdomen depth 11.84 b 11.82 b 12.32 a 11.86 b 5.14 10.002%
Back hip depth 11.84 b 11.92 b 12.32 a 11.86 b 4.84 0.003**
Hip depth — Abdomen depth 1.90 ab 1.24 b 2.38 a 2.20 a 7.33 [0.000%*x
Hip depth — Waist depth 4.24 ¢ 3.55d 573 a 474 b 52.48 [0.000%**
B S22 Sosle oNE =E5I9 00 242 oY Ztet, 2 REE SHE FHELZ M=dl A
£S5 N0 HYoHs SF RS YYOSH-s2l o 5 TSRO UR R4 EAS B 204 Tavle
HAEN, QLYOFEH-GIRAATH, Yoy, 5 432U
FEHADBHFHL, HEWSHA0ID, B S5 o =H ZW, 51 RSB0 HESE LEL <= 77
Tl shgots sREee oeH-cigeN,  S°F S LIBL 2 44.00%S XNGHASH
AR, HUSH-G2ILEHE SRIUC SURS2 bz 2200 == 3=t 288 RIS
oCi0] S2 OINY Bl S5 Q=S samA T =2LAUCL YHIH2A0| 28 FE0IH 4
5 weD S Gl0l 4REOR ERAHNIC =S50l Hgel Sgs 20/0 2% =S JlEes
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0.000%**
b olcl=dd

7.65 |0.000%*x
100.17 [0.000#**
32.65 |0.000%*
12.16 |0.000%xx
16.67 |0.000%*x
39.41

73.68 10.000%*x

F value| P value
A

S4
(n=7)
Mean

10.69 a
13.82 a
13.48 ¢
11.62 a
11.28 ¢
2.79 d
3.12 a

*D<.05%xp<.01#x+p<.001

27)

S8

(n=

Mean
10.42 a
1161 Db
16.85 a
9.23 bc
14.47 a
6.43 a
1.19 b

64)

S2
(n=
Mean
9.87 b

10.30 ¢
14.94 b
9.06 ¢
13.70 a
517 b
4.28 d

S1
(n=77)
Mean
10.26 ab
11.93 b
14.42 b
10.23 b
12.52 b
416 ¢c
1.66 C

Note. Different alphabet indicates that they are significantly different at the 5% level of probability

=)

H20& 2
Hip depth — Front waist depth

Hip depth—back waist depth

Abdomen depth — Front waist depth
Back hip depth — Back waist depth

Front abdomen depth — Front waist depth

A

Abdomen depth — Back waist depth

L
according to Duncan's multiple range test. (a>b>c>d)

Sagittal body shape groups

ES

6

Variable [Hip depth—front abdomen depth
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Table 5. Comparison of the Sagittal Silhouettes

Abdomen silhouette
Hip silhouette flat abdomen average abdomen round abdomen

flat hip

S4(p)

average hip

protrude hip

S3(d)

S1 silhouette: ...
Side seam line: _ _ _ _ _

St S2 S3
Figure 4. Sagittal Body Shapes 3D Images
-Size Korea, 2004
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Table 7. Report of Discriminant Analysis for Frontal Body Shape Groups
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Table 9. Report of Discriminant Analysis for Sagittal Body Shape Groups

Canonical discriminant
function factor

CDF 2

1.08
-0.17

0.23

0.36

CDF 1

-0.81
1.13
0.33
0.26

Sagittal body shape group

S4

0.83
0.36
3.40
1.73

(-376.26)

3.93
-1.55

S3

-0.17
3.46

(-355.04)

1.36
1.82

S2
1.54
-0.49
2.98
1.62
(-269.26)

-2.04
-0.05

1.36
-0.26
3.27

1.91
(=320.22)

0.87
-0.46

Variable

back hip depth — back waist depth

posterior abdomen angle

hip depth—front waist depth

upper abdomen angle

(constant)

COF 1

COF 2

Means of

Discriminant score

Table 10. Range of Discriminant Score for Sagittal Body Shape Group by CDF 1
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