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Abstract

Garment is made by a 2D pattern and should be fitted to a human body which has 3D characteristics.
Therefore, to design a pattern more effectively, the use of 3D information of a human body and the
investigation of relationship between the 3D garment and 2D pattern are necessary. In this work, ruled
surface method was used to reflect the 3D information of a human body for a pattern design. The images
of the brassiere line on the woman's dress form were captured by phase-shifting projection moiré system
and the 3D information on the design line was obtained. 2D patterns on the various parts of the brassiere
were developed directly from the 3D data by the ruled surface method. In addition, design line, the area
and the amount of dart were quantified. And then we verify the appropriateness of the ruled surface
method to the 2D pattern development by measuring the distribution of the space between women's figure
and segmented clothing item. It was found that the ruled surface method is useful to transform the 3D
design line to the 2D pattern, if we followed the steps suggested in this paper.
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Fig. 1. Experimental dress form

Table 1. Specification of 3D scanner

46cm(height), 58cm(length),
27cm(width)

640x480 PULX, TM-7CN

Measurement range

Camera CCD camera

Light source Halogen lamp of 300W
Grating 100pm pitch, straight grating
Measurement uncertainty 0.12mm

Measurement reproducibility | 0.09mm
N-Plane 3D calibration

Calibration
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Fig. 2. Acquired 3D image of woman's dress form
with design tine

upper curve

3D image

= <Fig. 40l Bi= Bial Zre] 2789 NURBS(Non-
Uniform Rational B-Spline) =+41& A ez 43}
o BB surfaceo| T

ojef w2}l <Fig. S>oAiel 7ol pate] AR &
whol 319] SAF U FAle] 339l BBE L&
o] 27}0 F—/ﬂ&l )d/\-]ofg_ oqgoyoq E‘aﬂg]_ a}oaq_
dile] B Ellel A% o F4de] AR
2 Y53 o] ¥ 4L FHoE At

2) H2iX0] 239 ruled surface 235}

Bexje} 4& bl BeY dgoe HAe n

connect —
with lines

rulde surface
modeling

lower curve

upper curve

lower curve

b) wing

Fig. 5. Modeling of the front panel and wing by the ruled surface method
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Fig. 9. The final patterns developed by the three
steps suggested in this study (lower portion
of the cup was adjusted by the B-spline)
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Fig. 10. Pattern modification of brassiere cup by the
dart manipulation
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Fig. 11. Comparison of 3D curves and 2D curves (left
grey image: 3D shape, right image: 2D pattern)

Table 2. Comparison of 3D curves and 2D curves

3D surface distance {cm) 2D length (cm)
1.6 (a) 1.6 (a")
4.0 (b) 4.0 (b)
6.1 (©) 6.2 (¢
7.2 (d) 7.2 (d)
20.8 (e) 20.8 (e)
15.0 (© 15.0 (f)
3.7 (g) 3.7 ()
24.5 (h) 244 ()
23.1 () 23.034)
104 @) 104 G
8.0 (k) 8.0 (k")
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Fig. 12. Cup, front panel, wing made by 2D develop-
ment pattern in this study (material: muslin)

600000 (- - coeeeenen- 6.00000
000000 Total dls}gtobgégurh%
B.40000 Feovvovnenmine e 5,39999
Qoo
4,80000
300000
420000 |-rvemnenean e e | 4.20000
36600
BB0000 Looo e 3,69999
Q212457
| 3.00000 3.00000
3 RS
2,40000 | . 2.40001
_;\ I
180000 |1 1.80000
i Average
1,20000 e / 1.20000
peoomo [T 05529

0.00000 0.00000

a) front iﬁan]

4.80000 | ---

Fig. 13. The image of experimental patterns attached

to the dress form
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Fig. 14. Evaluation of the fitness of the pattern developed in this study by the distribution of space between

clothing and surface of dress form
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Table 3. Comparison of 3D areas and 2D areas of the
brassiere components

Area of 3D Area of 2D Difference

image (sz) pattern (cm2) (sz)
front panel 65.87 65.24 0.63 (1%)
wing 122.59 C119.44 3.15 (3%)
cup 123.04 . 116.28 6.76 (5%)

3D image

difference ;‘

Fig. 15. Comparison of 3D image and ruled surface
model of the cup
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