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Establishing Quantitative Evaluation Standards for the Shape Fitness test of Slacks

Seonyoung Kim'

Dept. of Textiles, Merchandising and Fashion Design, Seoul National University, Seoul, Korea

Abstract : This study presents quantitative evaluation standards for the shape fitness test, conducted in the process of
the slacks fit test. This study aims to quantify appearance sensory test of slacks for the objectification of qualitative eval-
uation methods in existing shape fitness tests. The subjects were women of standard body type between the ages of 18
and 24. Slacks differing in their ease in waist girth, hip girth, crotch length and knee length were designed to test their
shape fitness. The gap volume distribution between the body and slack, angle of the baseline by body part, and ratio of
total thickness from the sideline using 3D human body scan data (which reflect the results of the appearance sensory test)
were presented as quantitative evaluation standards. There were less wrinkles in the wrinkle/overstretch and ease cat-
egories of the appearance sensory test; in addition, ease was adequate and small enough to comfortably perform basic
human activities in the standing upright posture. The gap volume distribution analysis between body and slacks showed
that curves increased in the slacks surface along with an increase of ease in slacks and suggested that wrinkles also
increased. In the baseline’s horizontal categories in terms of a 0° horizontal angle, the range of angles were evaluated as
adequate by the clothing expert group. The total thickness ratio of 0.5:0.5 divides into the sideline from the baseline.
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Table 1. Body measurements of subjects (Unit: cm)
Measurements RP Subjects
A B C
Waist height 101.8 101.8 101.4 102.2
Waist height(Omphalion)  95.8 94.0 91.8 91.8
Hip height 79.4 81.9 812 79.0
Crotch height 72.7 71.4 70.9 724
Knee height 422 414 412 40.6
Waist girth 65.3 65.5 65.7 64.6
Waist girth(Omphalion) — 72.8 75.3 79.3 77.8
Hip girth 90.9 89.5 92.9 89.3
Thigh girth 527 51.1 53.1 513
Knee girth 343 349 33.8 342
Waist width 24.2 23.1 232 223
Waist width(Omphalion)  27.9 28.1 294 28.6
Hip width 33.1 32,6 349 325
Waist depth 16.7 18.1 183 19.0
Hip depth 214 21.5 21.2 21.1
Waist to hip length 22.4 20.2 20.5 23.5
Crotch length 71.7 722 74.0 74.8
Weight(Kg) - 53.6 53.0 532
BMI - 19.8 19.7 20.0
Resource: Kim & Nam(2016)
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Table 2. Establishing of the ease of slacks (Unit: cm)
Measurements Total ease of slacks Grading rule value
el e2 e3 e4 e5 Front Back
Waist girth 0.0 1.0 2.0 3.0 4.0 0.25 0.25
Hip girth 0.0 2.0 4.0 6.0 8.0 0.50 0.50
Knee girth 6.0 7.0 8.0 9.0 10.0 0.25 0.25
Crotch length 0.0 0.5 1.0 1.5 2.0 0.50 0.50

Resource: Kim & Nam(2016)
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Fig. 1. A comparison of slacks patterns in accordance to the setting of
ease. Resource: Kim & Nam(2016)
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| Test Conditions of the Shape Fitness |

| Test faces | |Test descriptionsl | Test regions I
| I
Abdominal
ikl Hip
| vgtretci/ | Crotch
Thigh
Anterior , Knlee
Posterior
Base Waist circ
o i +—  Hip circ
Horizontal Crotch circ
Knee circ
1 e Hem circ
Lateral Division
of the lateral line

Fig. 2. Text conditions of the shape fitness.
Resource: Kim & Nam(2012)

G5 e o fHo] ul$- = 7<4 A= 27(4 Aok
STPE 38, WEPE 48, T REE sHeR B,
Slg W57t Ao thste] YAREAS HAs R %

Sez 29 ReAle] e 2 ROl olE LA 9

Duncan-tests AA| 31T}

¢

2.3. e} Hgtdo| MEFN T} di
<2 gy F3A o] A HrE= 331 Q1A A dlo
B Rk WS Agsiinh. B2 A 9@ 300 7}
zke] Q1A Al it E MR SY - 5EE A2 &
o 3 As) Beime A2 UA sl g S 20
Ad

s}

3 °‘ﬂ19‘r % g T %, A9} con B E ¥
£, 71FA9) ZE, GAolM el O A ulee Zgsignt.

4

23.1. A}t EY2 FFF BE BN
L2 F AN FFEEET 5SS BEEe=
291 wiEE, FPol=, E9EY, duElEd, FEEEY
Aot EY2ol £ WS Falo] g By
ko

o o

)
=
=
e
)

VenusAce 1.3 ZZIHS o] 83

of, Q1A T o AR FAlS T SHleE A}
Aot wlEd, JPolEdl, ¥HEY £ g9 o S
gk AR FxoA TE g9 dlgehs FLlolHA S
el AA A QA9 - A S AAE L2 HES AA
He AL aHste AV 2 iHe|BR I Bt &
T WS Rt AS 7HEk] OF FHAS VIR o
B2 7 T F5 IS A 180°F5 3573 1°~60°
= W, 61°~120°S W, 121°~180°5 HWHo g FES}IL
T RIS 1° 7HHo7 FEI] FFFS Il dEE B
T2 YeRIith drRl e, FEEY 78 dHe 2%
g2lE 7o gl A - uiAER gdonz d



698 IOl FRIYSBIX] AISH A5E, 20164

Cente(;o Front

60°

90° Side

120°

T
Center Back
180°
[O: Circumscribed Quadrilateral

Fig. 3. Sample image of center of gap line(Waist circ.).
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Fig. 4. Sample image of curves on horizontal section(Hip circ.).
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Table 3. Results of appearance sensory test for wrinkle/stretch item on slacks
Slacks
Test faces Test regions el e2 e3 ed e5 F-value
M SD. M SD. M SD. M SD. M SD.
Abdomen 386° 101  457% 068 405%™ 107 390° 077 371° 08 292"
Hip 414° 111 405 102 324" 089 371" 09 305° 092 509"
Anerior Crotch 400° 095 400 089 338%™ 092 371" o064 3.14° 096 390"
Thigh 400° 089 405° 097 324° 08 390° 077 357%® 087 325"
Knee 419 081 410 089 38 091 390 08 400 084 053
Whole anterior face  3.90 °  1.04 390° 089 329" 096 352%™ 068 314" 079 330"
Hip 343 108 348 098 319 093 295 08 290 062 176
Crotch 300 100 329° 090 257° 068 28 085 257° 081 264"
Posterior Thigh 310 100 257 068 262 08 276 070 281 087 129
Knee 419 087 410 070 419 060 390 070 381 081 1.14
Whole posterior face  3.62° 092 333%® 102 281° 093 310® 08 276° 083 331"
Lateral Whole lateral face  3.86 101 371 101 333 08 343 098 338 097  LI9

Note. abc(a>b>c) means with a common letter in the same row are not significantly different

(Duncan-test; p<.05, ~'p<.01, ""p=.001).
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Table 4. Results of appearance sensory test for ease item on slacks

Slacks
Test faces Test regions e2 e3 e4 F-value
M S.D. M S.D. M S.D. M SD. M S.D.
Waist circumference 238 ¢ 059 286 ° 048 324" 054 362%™ 080 390° 083 1741
Hip circumference 276 ¢ 054 324 % 044  410° 054  448° 075 486° 036 5420
Anterior  Crotch circumference  3.05 ¢ 067  357°¢ 060 429° 046  467° 048 467 048 3622
Knee circumference 3.0 ° 077  333° 058 333° 058 35° o060 414° 073 77377
Hem circumference  3.00 € 071 314 ™ 036 343" 060 333" 048  400° 084 806 "
Waist circumference 233 ¢ 058  314° 073 329% 046 362% 080 395° 080 1640
Hip circumference 252 ¢ 060  357° 060 419° 051 471%® 046 486 ° 036 7218 "
Posterior  Crotch circumference 2.62 ¢ 067  338° 067 438" 050 476 ™ 044 486 036 6735
Knee circumference 3.0 € 077  329% 0356 324%™ 054  357% 060 405% 067 74877
Hem circumference 310 ° 070  329° 046 352% 060 352 068 390° 08 437"

Note. abcde(a>b>c>d>e) means with a common letter in the same row are not significantly different

(Duncan-test; ***pé .001).
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Table S. Results of appearance sensory test for ratio of total thickness from sideline on slacks

Slacks
Test faces Test regions el e2 e3 e4 e5 F-value
M S.D. M S.D. M S.D. M S.D. M S.D.
Lateral Whole body 410 094 390 0.83 3.81 0.81 3.95 0.80 400  0.77 0.34
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Table 6. Results of 3D measurement for gap volume on slacks (Unit: cm)
Slacks
Test regions Test faces el e2 e3 e4 e5 F-value
M S.D. M S.D. M S.D. M S.D. M S.D.
Anterior 031 ° 006 037° 011 039° 005 061° 010 068° 011 22562

Abd . . .
Abdomen Posterior 0.3 ¢ 004 028° 011 019" 007 025° 009 019° 008 3132
circumference N N N e

Lateral 069° 033 073" 021 078" 032 085" 031 123" 044 2644
' Anterior 3169 207 596° 303 700° 273 881° 517  1175% 595 3709
M Posterior 2059 181 567° 414 758 418 10.12" 693 945°% 7.69 17.69"
circumference d ) .

Lateral 140 ¢ 052 326° 043 433° 088 556 192 560° 134 13875

Anterior 158 050 232 035 247 045 237 088 226 046 0.01

_ Crotch Posterior 042 012 053 032 085 055 102 043 117 043 0.04

circumference

Lateral 0.95 072 096 076 103 066 116 053 177 064 0.01
Thigh Anterior 0229 015 028° 011 038° 019 049° 023 059 020 4401
circumference Posterior 0659 026 080 ° 039 121° 042 133° 053 157*% 049 5944
Knee Anterior 282° 148 308" 152 338% 147 337% 130 35 ° 116 8.45™"
circumference Posterior 097 ° 040 1.02° 038 135" 058 139" 053 168 067 5704

Note. abc(a>b>c) means with a common letter in the same row are not significantly different
(Duncan-test; ***pé.OOI).
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! right left right
—_— 0 —_ el
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—_— 5 —
a. Abdomen b. Hip e
front front
left right left \Q % right
back back
c. Crotch d. Thigh
front
left (% right
\K )

el
e2
e3
ed4
e5

back
e. Knee

Fig. 6. The horizontal/vertical sections between the body and slacks(e0: body section).
Resource: Kim & Nam(2016)
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a-1. Waist anterior face

a-2. Waist lateral face

a-3. Waist posterior face
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Fig. 7-1. Distribution chart of gap volume between body and slacks 1.
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Fig. 7-2. Distribution chart of gap volume between body and slacks 2.
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Table 7. Results of 3D measurement for angle of base line on slacks (Unit: °)
Slacks
Test faces  Test regions el e2 e3 e4 e5 F-value
M S.D. M S.D. M S.D. M S.D. M S.D.

Waist 7.72 1.06 6.83 1.45 6.50 0.35 5.51 0.47 5.14 1.96 2.18
Hip 324 0.49 3.20 1.30 3.12 0.60 2.92 0.32 2.78 0.76 0.70

Anterior Crotch 7.21 1.42 7.34 1.41 6.41 1.29 6.76 1.85 5.63 1.06 0.22
Knee 0.61 0.21 1.75 0.58 0.60 0.43 0.82 0.53 1.04 0.60 0.55
Hem 5.50 1.09 5.88 2.26 6.15 2.73 4.86 1.40 6.29 2.54 0.88
Waist 567° 030 323% 131 301 084 290° 181  264° 144 3.84"
Hip 435* 256  349™ 109 333" 125 274" 198 251" 0095 349"

Posterior Crotch 2.87 0.22 3.03 1.35 2.33 1.03 2.40 1.44 1.47 1.02 292
Knee 241 1.16 2.00 1.76 1.22 0.52 1.01 1.31 2.18 0.16 0.92
Hem 3.19 0.76 3.07 1.28 2.60 0.33 1.95 1.34 1.79 1.12 1.97

Note. abc(a>b) means with a common letter in the same row are not significantly different (Duncan-test; *pé.OS)
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Table 8. Results of 3D measurement for total thickness ratio from sideline on slacks (Unit: cm)
Slacks
Test regions Test faces el e2 e3 e4 e5 F-value
M S.D. M S.D. M S.D. M S.D. M S.D.

Anterior 13.82  0.69 13.73 0.60 14.06  0.19 14.04 1.34 1457  0.59 0.53

Waist Posterior 1334 0.60 12.88 1.49 13.02 039 1352 0.79 13.45 1.72 0.18
Ratio 05:05 05 :05 05:05 05 :05 05:05 -

Anterior 1585  0.58 1584  0.70 16.00  2.02 16.17 1.07 1644 031 0.15

Hip Posterior 17.54 047 17.68 1.03 1822  2.01 18.15 1.15 17.83 0.43 0.19
Ratio 05 :05 05:05 05:05 05 :05 05:05 -

Anterior 1442 0.67 14.69 031 15.04 095 15.09  0.12 1534  0.61 1.07

Crotch Posterior 15.57  0.90 16.94  0.89 1598  0.81 16.62  0.26 1578  0.71 1.78
Ratio 0.5 :05 05 :05 0.5:05 0.5:05 0.5:05 -

Anterior 10.57 1.09 11.14  0.70 9.72 0.82 1091 0.44 11.17 031 2.03

Knee Posterior 9.53 0.78 10.21 0.51 11.03 0.98 11.03 1.32 11.08 093 1.61
Ratio 0.5 :05 0.5 :05 0.5:05 0.5:05 0.5:05 -

Anterior 9.33 0.76 9.73 1.98 8.39 1.41 9.88 1.78 9.03 0.19

Hem Posterior 9.31 1.16 8.48 1.37 9.97 1.43 9.56 244 10.11 234 0.38

Ratio 0.5:05 0.5 :05 05:05 05:05 05:05 -




Table 9. Quantitative evaluation standards of gap volume distribution

(Unit: cm)
Range of evaluation
Test
. Test faces standards M S.D.
regions
Min. Max.
Anterior -0.17 0.21 0.001 0.11
Abdomen  Lateral -0.17 0.26 0.004 0.11
Posterior -0.30 0.42 -0.004 0.21
Anterior -0.29 0.35 0.001 0.21
Hip Lateral -0.29 0.23 0.002 0.18
Posterior -0.06 0.12 0.001 0.04
Anterior -0.85 0.76 -0.001 0.35
Crotch Lateral -0.18 0.23 0.005 0.12
Posterior -0.91 1.06 0.001 0.76
Anterior -0.33 0.16 -0.001 0.11
Thigh
Posterior -0.81 0.30 -0.004 0.26
Anterior -1.68 2.16 -0.005 1.48
Knee
Posterior -0.55 1.27 -0.001 0.40
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Table 10. Quantitative evaluation standards of angle of base line (Unit: °)

Angle
Test regions Test faces . Highest score of Mean
Evaluation standards
appearance sensory test of 3D measurement
. Anterior 6.50 6.50 6.34
Waist
Posterior 3.50 3.01 349
. Anterior 3.50 3.12 3.05
Hip )
Posterior 3.50 333 3.28
Anterior 7.50 721 6.67
Crotch
Posterior 2.50 2.40 242
Anterior 2.00 1.75 0.96
Knee
Posterior 2.50 241 1.76
Anterior 6.00 5.88 5.74
Hem
Posterior 3.50 3.19 2.52
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