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Extracting Method of the Space Shapes between Clothing and the Human Body

- Focusing on the Mold Bra for Small-breasted Women -
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Abstract

In the design of stereoscopic clothing items, the 3D shapes of the space between clothing and body (SCB; Space
shape between Clothing and Body) can be very important clues to improve the fit for various body shapes. Therefore,
this research suggests a method for extracting the shape of SCB using the mold bra cup as an example. The SCBs
were extracted from two kinds of 3D images, a small-breasted women’s nude breast images and bra-wearing images.
The the mold bra cups were compressed by wearing, and the outer and lower part of the SCBs could not be obtained
because of the movement of the breast volume in the bras. Therefore, the SCBs could not be applied to the design
of the mold bra cups directly. However, the suggested method can be useful when it is applied to stiffer clothing
items and body parts whose shapes are not changed easily, such as a helmet or other body protectors.

Keyword: extract of space shape, wearing image of clothing, small-breasted women, cup of mold bra, 3D image
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(Table 1) Characteristics of subjects
Bra size 70AA 75AA
(n=4) (n=3) Mean
Measurements Mean S.D. Mean S.D. Mean S.D.
Bust girth(cm) 79.0 1.8 80.8 1.8 79.8 1.9
Under bust girth(cm) 70.8 0.9 73.0 0.0 71.7 1.3
Breast Volume(cm3) 265.5 28.5 226.3 55.1 248.7 43.1
Height of bust point(cm) 1.7 0.4 1.2 0.7 1.5 0.6
Area of breast bottom(cm?) 191.0 13.8 171.2 20.3 182.5 18.6
Volume/Bottom area 14 0.1 1.3 0.2 14 0.1
(Table 2) Characteristics of Experimental Bra
Size 75A
Type 3/4 cup
Materials Polyamide, elastin
Upper cup 4.5mm
Local thickness of mold cup Bust point 7.6mm
(when it is pressed with 170g weight) Center part of under cup 10.3mm
Lowest part of under cup 6.0mm
Volume of the mold cup 92.8cm’
Surface area of the mold cup 272.9cm’
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Positions of measurement points

On the nude images On the bra images

Symbols and explanations of measurement points

BP: bust point

UBP: upper breast point

IBP: inner breast point

BBP: bottom breast point

OBP: outer breast point

FAP: front armpit point

S: shoulder strap connecting point

BS: intersecting point of the upper edge curve and the line
of bisecting angle of £S-BP-IBP

[Figure 1] Overlapping two breast images
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[Figure 2] Forming process of the breast shell and bra cup shell into the two solid blocks
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[Figure 3] Overlapping the two solid blocks of breast and bra cup

[Figure 4] Extruded shape of the SCB between the nude breast and surface of bra cup
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[Figure 6] Measurement of radius of curvature for sectional edge curves and gaped distance
between bra surface and skin
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(Table 4) Length and curvature features at the divided sections of spaces

Surface distance(cm) Distance(cm) Radius of curvature(cm)

Sections Inside Outside Inside Outside Inside Outside
Avg. S.D. | Avg. S.D. Avg. S.D. Avg. S.D. Avg. S.D. Avg. S.D.
BP~IBP 5.6 0.4 5.8 0.7 5.5 0.4 5.6 0.6 12.8 3.6 6.6 0.9
BP~BS 4.3 0.5 4.3 0.4 4.3 0.5 4.2 0.4 17.2 9.0 5.5 0.7
BP~S 9.5 0.3 9.8 0.4 9.4 0.3 9.7 0.3 14.0 6.6 8.1 2.6
BP ~OBP 6.4 0.8 7.0 1.1 6.2 0.9 6.7 1.0 8.3 3.0 8.2 1.0
BP ~BBP 5.8 0.5 6.4 0.5 5.6 0.3 6.2 0.4 6.4 1.7 7.3 0.6
Average 6.3 0.5 6.7 0.6 6.2 0.5 6.5 0.5 11.7 4.8 7.1 1.2
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(Table 6) Bottom areas and volumes of divided pieces of the space
Bottom area Volume Ratio of
Divided pieces of the (em?) (cm?) volume/bottom area
space
Avg. S.D. Avg. S.D. Avg. S.D.
IBP~BS 8.2 0.7 12.7 4.4 1.5 0.4
BS~S 14.3 2.3 18.8 6.5 1.3 0.3
S~OBP 245 1.1 24.0 8.7 1.0 0.4
OBP~BBP 18.2 2.6 12.5 35 0.7 0.1
BBP~IBP 243 2.5 29.6 8.6 1.2 0.3
Sum 65.2 - 68.0 - - -
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