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Abstract

This paper proposes a geometrical method for generating and draping the skirt 3D models. The method
constructs a 3D basic skirt model using a truncated elliptical cone and generates the various skirt 3D
models by controlling the elliptical cone. The B-Spline approximates the 3D drapes which change
variously according to the angles and the textiles of the skirts. The mapping sources consist of the textile
textures and the skirt 2D model. The 2D models are obtained by mapping the 3D skirt models to the 2D
plane. The mapping sources allow us to map the textiles to the 3D skirts. We make the real skirts for the 6
kinds of angles and textiles, and investigate the data of their drape appearances. The investigated data are
applied to the virtnal skirts. Appearances of the virtual skirts are similar to those of the real.
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Fig. 1. The truncated elliptic cone.
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Fig. 2. Division of the truncated elliptic cone
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Table 1. An example of the 3D model data

Vertices Triangular surface
Vi X, Y, Zn) Si: Vi, Vo, Vpp
Viz: X2, Y12, Zi2) S2: Vi, Va2, Vi
Viz: (Xus, Y13, Z13) S3: Vi, Voo, V3
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Fig. 3. The 3D basic model of the virtual skirt
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Fig. 4. Examples of the skirts
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(c) tight
Fig. 6. The 3D models of the virtual skirts generated according to design
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Fig. 5. Variation of the truncated elliptic cone accor-
ding to design of the virtual skirts
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Fig. 11. The skirt model mapped to 2D plane
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Fig. 12. Rendering of the skirts
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Fig. 13. Variation of the transparency according to depth and material of the textiles
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Fig. 14. Rendering of some kinds of the 3D draping

(900) (b) front, side and rear wiew of cashmere (180°%)

(a) front, side and rear wiew of cashmere

(c) front, side and rear wiew of gabardine (90) (d) front, side and rear wiew of gabardine (180°)

4] frdnt, side and rear wiew of silk (180°)

h:g

(e) front, side and rear wiew of silk (90°)
Fig. 15. The 6 kinds of real flared skirts with different angles and textiles
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Table 2. Specification of the textile properties = 93cm, 2AE Zol= 62cmolth A &S 629
depth(mm) | weight(g) | drape coeff. 271EE 8% nir]ol dslM, A=A Ae F
cashmere 0.82 0.62 0.67 Fel 7, 24, &, dolg 4= SH A Fig. 16°]
gabardine 049 0.58 0.65 SRS @RS UelZ, A AR FEe 2
silk 0.17 0.18 0.45 A, %, Fol& BN AT 639) 271 E0) vis) 2Aket
*The weights are measured for 5x5cm’ area of each WEE <3 3>l FET. < 3>elM F59) 04,
textile . _ F, 2ol & HF3ty, Fig. 179 YeRd ) sjA|v]ol=
;l'he depths and weights are measured 5 times and averag- Zz20] X Zo|7} AT, FES57} H WiE, Aa=

89 Z ot 22, FEF/HBE RS S F 9

-

*Drape coefficient=C-B/A—B (A: surface area of the test
cylinder(cmz), B: upper profile area of the cylinder(cmz),
C: perspective area of test fabric(cm?))

draping number {count)
interval, width, depth {cm)

25

20

-+ draping number (180)
—m— draping number (90)
draping interval (180}
- draping interval (90)

15

—x— draping width (180)
10 —e— draping width (90)

—+— draping depth (180)

-~ draping depth (90)

csahmere gabardine  silk material

Fig. 16. The skirt profile Fig. 17. Plot for the draping data in <Table 3>

Table 3. The measured data for the draping of the real flared skirts

cashmere cashmere gabardine gabardine silk silk
(90°) (1807 (90%) (180% (90% (180%)
front 2 4 2 4 3 4
draping number side 5 ) ) 5 ) )
(count)
rear 2 3 2 3 3 4
front 21.0 115 23.2 14.8 14.7 10.1
dr“p”(‘fni;"ma side 17.5 185 16.5 15.8 13.5 114
rear 153 147 18.5 19.5 145 13.3
front 7.5 4.0 6.4 52 55 4.9
draping width side 95 43 5.7 48 538 74
(cm)
rear 74 4.7 6.8 5.8 6.5 5.3
front 8.6 7.3 7.5 7.0 6.5 7.4
draping depth side 93 8.5 7.5 9.3 6.7 90
(cm)
rear 8.8 7.0 7.7 9.1 7.2 7.8

*The intervals, widths and depths are average in each view.
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(a) virtual cashmere (180°) front, side and rear view

(b) virtual silk (180°) front, side and rear view

Fig. 18. The virtual skirts applying the measured data
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