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Structure Design Factors Affecting the Wearing
Effect of ''Minimizer' Bras

JI Xiaofen', WANG Yilun’, PANG Chen’, ZHAI Lina’
(1. China National Silk Museum, Hangzhou 310002, China;2. School of Fashion Design and Engineering, Zhejiang
Sci-Tech University , Hangzhou 310018 , China;3. School of International Education,Zhejiang Sci-Tech University , Hangzhou
310018, China)

Abstract : This study used reverse engineering software to derive 18 breast-related measurements when subjects wearing the
" minimizer" bra. Combined with a subjective evaluation experiment and 20 bra structure design elements, the influence of
breast shape characteristics on the visual minimizing effect and the influence of bra structure design elements on the shaping
effect were analyzed. The experimental results show that nine breast shape characteristics, such as breast depth, the ratio
of inner and outer breast, curvature and slope of outer breast, can significantly affect the visual size of breasts. The shaping
effect of " minimizer" bras can be optimized by designing with a wider side panel, higher gore and stronger transverse
rigidity of the cup. The research results can help lingerie manufacturers better understand how the design features of bras
can influence the shaping effect to meet the wearing needs of large breasts women.

Key words : breasts visual reduction, bra,structural design, 3D body scanning,large breasts
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Tab.1 Styles of experimental bras
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Tab.2 Basic information of participants

HE/cm

ﬁSE/kg

BMI L HgHEl/ em THE/em R SORR S

W5 WS/ %
1 20
2" 23
3" 22
4* 24
5" 27
6" 28

174
167
160
166
161
166

63
64
49
65
53
70

20.8
22.9
18.9
23.6
20.4
25.4

89
90
84
91
93
96

73
79
74
76
74
83

75C
80C
75C
75C
75E
85C
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Tab.3 Bra structure parameters

s M,/cm M,/ cm M,/ cm M,/cm M,/ cm M/ cm M,/ cm Mg/ cm M,/ cm M.,/ cm

a 11.0 13.2 4.0 12.5 7.2 8.0 2.0 1.8 9.0 9.5
b 10.8 9.8 1.3 9.0 4.5 6.0 3.0 2.0 9.5 10.0
¢ 11.7 10.0 2.0 11.0 7.5 7.2 2.0 1.8 10.0 10.5
d 13.3 11.0 2.3 10.7 7.5 7.2 1.8 1.8 12.5 13.0
e 10.5 6.5 0 8.3 3.5 5.8 4.0 2.0 9.5 10.5
f 10.0 4.7 0 7.5 3.8 6.5 2.5 2.5 12.3 12.7
g 12.0 5.4 1.0 9.0 4.7 7.0 1.2 1.2 9.5 10.0
z 9.5 5.5 1.0 9.0 5.4 5.0 1.6 1.6 10.0 10.8
M,/ M,/ M,/ M,/
D E RS M, M,/cm  M;/cm M, M5/ cm M,,/mm
(Mmm®) (N/mm’) (N/mm’) (N/mm’)
a 1.056 12.0 13.0 1.083 4.5 0.400 1.761 1.565 5.001 1.28
b 1.053 12.3 12.6 1.024 6.3 0.378 1.411 3.394 2. 165 4.57
¢ 1.050 13.2 13.6 1.030 7.8 0.789 1.772 2.416 6. 886 2.69
d 1.040 15.5 16.7 1.077 10.0 0.650 1.767 1.366 2.743 2.17
e 1.105 13.0 13.8 1.062 9.8 0.610 1.210 0.530 0.557 1.34
f 1.033 15.7 17.0 1.083 12.0 0. 664 2.270 1.555 1.148 4.10
g 1.053 14.0 15.0 1.071 8.8 0.441 1.849 1.842 2.502 2.88
z 1.080 13.2 17.7 1.341 10.2 0.304 1.891 1.858 3.517 5.19
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Tab.4 Measurement parameters of chest structure
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Fig.3 Illustration of breast measurement
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Fig.4 Evaluation of bra wearing effect
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Tab.5 Subjective evaluation result

e TR a b c d e f g
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Tab.6 Results of breast structure changes
i AS,/mm AS,/mm AS;/mm AS,/(°) ASs/mm AS¢/mm AS,/mm AS;/mm ASy;/mm
G 5
0.49 7.01 35.86 -0.63 5.83 -2.88 19.23 0.73 3.50
‘ (2.67) (4.47) (11.21) (1.53) (3.74) (6.88) (8.10) (2.66) (2.35)
b -3.91 17.43 58.61 -1.70 2.23 -19.19 11.51 -2.91 9.12
(9.12) (6.51) (16.08) (1.94) (6.30) (4.006) (6.30) (3.76) (4.85)
-5.80 9.24 67.35 0.65 9.80 -8.52 12.54 -3.43 8.28
¢ (8.82) (6.18) (20.35) (2.49) (4.66) (12.37) (6.76) (4.51) (6.32)
d 16. 81 7.18 58.67 -2.42 9.10 -7.99 13.06 7.08 -3.41
(4.02) (6.21) (15.80) (2.58) (7.76) (10.42) (5.92) (3.04) (4.74)
-27.75 16.12 33.99 2.04 3.89 -14.87 6.56 -14.36 19.08
(8.08) (7.12) (19.79) (1.49) (7.87) (10.78) (4.95) (4.59) (3.92)
-32.30 14.73 2.77 2.39 2.28 -14.08 2.86 -17.14 17.90
(6.47) (9.50) (7.40) (1.52) (5.76) (7.01) (7.47) (2.47) (3.10)
-9.19 14.77 29.16 -0.20 -1.06 -13.63 10.95 -4.57 10.36
& (8.90) (5.31) (7.78) (1.78) (5.76) (7.22) (3.74) (3.90) (4.19)
H AS,y/mm AS,, AS,, AS; AS,, AS; AS¢ AS,, ASq
B s
6.12 0.0190 0.092 2 0.000 8 -0.059 6 0.032 2 0.189 8 0.026 9 0.139 8
: (6.10) (0.0084) (0.0645) (0.006 7) (0.0429) (0.0090) (0.0469) (0.0103) (0.0530)
13.47 0.014 1 0.1379  -0.008 3 -0.024 4 0.038 9 0.1706  -0.004 6 0.028 9
b (4.85) (0.0163) (0.0383) (0.0140) (0.0360) (0.0092) (0.0470) (0.0165) (0.1459)
9.93 0.019 6 0.1318 0.002 4 -0.018 3 0.0370 0.160 2 0.026 9 0.119 1
¢ (8.43) (0.0134) (0.0586) (0.007 1) (0.0223) (0.0084) (0.0340) (0.0176) (0.0557)
8.28 0.006 3 0.142 6 0.0010 0.022 1 0.038 2 0.174 0 0.013 9 0.230 4
(11.36) (0.0127) (0.0736) (0.009 4) (0.021 1) (0.0065) (0.0483) (0.0107) (0.0541)
9.49 0.019 2 0.1212  -0.009 7 0.004 5 0.027 0 0.1238 -0.0002 -0.1257
¢ (7.00) (0.0120) (0.0858) (0.0050) (0.0422) (0.0092) (0.0300) (0.0151) (0.098 6)
2.66 0.0111 0.0716  -0.023 3 -0.018 2 0.005 8 0.0875 -0.0063 -0.1335
(2.70) (0.0169) (0.0392) (0.008 1) (0.0358) (0.0096) (0.0293) (0.0132) (0.0864)
10.61 0.008 5 0.1148 -0.0151 -0.024 8 0.021 8 0.096 -0.0132 -0.0246
& (4.28) (0.0057) (0.0509) (0.0111) (0.0393) (0.0060) (0.0485) (0.0205) (0.0979)
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Tab.7 Results of ANOVA

MR F Sk ;’;iif MR F Sie ;’ﬁ;z'j Wl F S Eiff
S, 31.844 0.000 0.290 S; 4.012 0.004 0.710 Sis 6.691 0.000 0.075
S, 2.646 0.032 0.627 Sq 31.646 0.000 0.672 Sia 3.172 0.014 0.508
S, 13.478 0.000 0.224 So 19.184 0.000 0.436 Sis 12.296 0.000 0.957
Sa 5.102 0.001 0.642 Sio 1.499 0.207 0.169 Sie 5.582 0.000 0.826
Ss 2.428 0.046 0.760 S 1.135 0.363 0.283 Sy 7.021 0.000 0.610
Se 2.283 0.058 0.262 S 1.078 0.394 0.072 Sis 21.174 0.000 0.164
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Fig.5 Breast structure schematic
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Tab.8 Correlation analysis between breast shape characteristics and reduction effect

) 5 H MGEHRE  BFESig | WEHH MCRE BFME S || WEBH MXRE  BFME Sig.
AS, 0.436™ 0.004 AS; 0.178 0.259 ASj; 0.234 0.136
AS, -0.307" 0.048 AS; 0.368" 0.017 ASy, -0.126 0.428
AS; 0.337" 0.029 AS, -0.375" 0.014 AS;s 0.233 0.138
AS, -0.361" 0.019 AS 0.094 0.554 ASs 0.157 0.320
AS; 0.400" 0.014 ASy, 0.150 0.342 ASy; 0.340 0.027
AS; 0.017 0.917 AS, 0.328" 0.034 ASy 0.382" 0.013

T FORARRNETE 0. 05 /K- BB (XUR) 5+ FARFISRIETE 0. 01 K- B2 (W) .
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Tab.9 Correlation analysis between breast shape characteristics and bra structure design elements

W L b ﬁii? P Sl b ﬁﬁif
AS, M, 0767 (0.000) AS, M, 0.360° (0.019)
M, 0.713" (0.000) M, 0349 (0.024)
M, 0.701° (0.000) My 0.328" (0.034)
M, ~0.326" (0.035) My 0336 (0.030)
M 0.433" (0.004) AS, M, 0.755" (0.000)
My 0.451" (0.003) M, 0.726" (0.000)
AS, M, -0.402™ (0.008) M, 0.714"7(0.000)
M -0.457" (0.002) M, -0.307" (0.048)
M, -0.483" (0.001) Ms -0.475" (0.001)
My -0.386" (0.012) My 0.477" (0.001)
My 0.309" (0.047) AS, M, ~0.714™ (0.000)
AS, M, 0.484™ (0.001) M, -0.685" (0.000)
M, 0.548 (0.000) M, ~0.679” (0.000)
M, 0.455" (0.002) M, 0.392° (0.010)
Ms 0.520° (0.000) M 0.361" (0.019)
M, ~0.308" (0.047) My ~0.442” (0.003)
M, ~0.380° (0.013) AS,, M, 0.602” (0.000)
M, ~0.572" (0.000) M, 0.647" (0.000)
M ~0.390" (0.011) M ~0.360" (0.019)
M, ~0.415™ (0.006) My 0.600" (0.000)
My 0.386" (0.012) M ~0.398" (0.009)
My 0.469" (0.002) ASy M, 0.681" (0.000)
AS, M, -0.482™ (0.001) M, 0.760™ (0.000)
M, -0.455" (0.002) M, 0.760™ (0.000)
M, -0.420™ (0.006) M, -0.342" (0.027)
M, -0.366" (0.017) Mis ~0.423" (0.005)
Mis 0.331" (0.032) M 0.592" (0.000)

s # FORARMEAE 0.05 /K B3 (BUR) 5 s FonAMSCHESE 0. 01 /KPR35 (XUR) .
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