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I . Introduction
Development of tight-fitting clothing pattern from 3D human data has 

been a subject of interest, since demand in clothing fit for those of 
various body types is increasing. In addition, tight-fitting pattern 
generated directly from the 3D scan data could be also used as a basic 
pattern for diverse clothing application. Although we could find some 
commercial software dealing with 2D pattern development from the 
measurements extracted from the 3D scan data, most of the pattern making 
are based on the conventional methods of 2D pattern making, which is 
difficult to reflect the curved surface of abnormal body accurately 
enough. A few commercial 2D patterns directly developed from the 3D scan 
data containsease on the pattern or the deformation of the fabrics, and 
yet verificationof the pattern developed has not been reported yet. 
Recently, Jung et al, (2005) proposed a step by step method of 2D 
pattern development from the 3D scan data withthe view points of apparel 
construction. On the continuumof this methodology, in this paper, 2D 
dress pattern development of an asymmetrical female body using the 3D 
scan data was carried out.

H. Method
The 3D scan data of an asymmetrical female body with tilted pelvis and 

natural breast shape was obtained using Vivid 910(Konica Minolta Sensing, 
Japan) as shown in Figure 1.
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감성적 드레스 패턴 제작 과정

획득된 3D 영상 Reference point 지정 디자인 라인

left*. 3D scan data of the original body middle and right'- 
drawing design 1ine and regional segmentation of 3D scan data

Fig. IFemale body ffith tilted pelvic and asymmetrical breast used in this 
study

The surface of the body w건s then segmented into several parts using 
RapidForm 2004. The segmented 1ines on the body could be merged into a 
larger surface afterwards or could be used as design 1 ines as it is. To 
develop a 2D pattern from this 3D image, triangle simp1ification(Gar 1 and, 
1999) was used to reduce the 3D scan data points, whi le maintaining the 
original 3D shape. The Runge-Kutta method was applied to 히ake the 
segmented triangular patches in a 2D plane from 3D space. As an example, 
steps of obtaining the part of dress pattern were illustrated in Figure 2. 
As a next step, vertexes of triangular patches were connected to the 
neighboring ones unti1 the entire triangles within the segmented 1 ines 
were merged into one block using the program as proposed in the previous 
study (Jeong et al., 2005).

〈猊4倍倒由件:驼

Fig. 2 Steps of obtaining the part of dress pattern using triangle 
simplification, Runge-Kutta method and software developed in this study
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A basic pattern was then obtained by trimming the outline of the blocks 
to get the final curve by the Yuka pattern making program. Using the 
processes mentioned, a 2D basic pattern could be created from the 3D scan 
data as shown in Figure 3.
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(a) Merged triangular patches from 3D surface of the woman' s asymmetrical 
shape
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(b) Basic torso pattern obtained by trimming the outline by Yuka CAD

Fig. 3 2D pattern development by attaching triangular patches from the 3D 
surface of woman, s body and basic torso patterns for tight-fitting dress

IH. Results
The tight-fitting dress for an asymmetrical female body was made using the 
torso pattern developed with the lower dress as shown in Figure 4.
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Fig. 4The tight-fitting dress for an asymmetrical female body
Total surface area between 3D manikin and the 2D pattern developed 

was compared in Table 1. Difference in surface area was below 0.1%. Fit 
of the dress was examined tiding 3D space distribution images between the 
body surface and the dress for the validation of the method developedin 
this study. Despite of its asymmetrical shape with curved surface, dress 
was wel1 fitted to the figure.

Table 1. Surface area between the original 3D scan data and 2D pattern 
directly developed from 3D data

Bust 
(Left)

Torso 
(L4)

Torso 
(L3)

Torso 
(L2)

Torso 
(Ll)

Torso 
(C)

Torso 
(R1)

Torso 
(R2)

Torso 
(R3)

Torso
(R4)

Bust 
(Right)

3D scan 
data (cm2) 209.40 210.46 249.54 219.91 114.23 283.19 115.11 256.89 216.25 200.39 206.42

2D pattern 
(cm2) 203.79 188.09 254.29 212.69 119.34 289.77 125.96 254.48 219.50 212.86 207.78

Difference 5.61 22.37 -4.75 7.22
-5,11 
(-0.04
)

-6.58 -10.85 2.41 -3.25 -12.47 -1.36
(cm2,晌 (0.03) (0.11) (-0.02) (0.03) (-0.02) (-0.09) (0.01) (-0.02) (-0.06) (-0.01)

IV. Conclusion and Implications
The proposed method of 2D pattern development from the 3D body surface 

was adequate even for the asymmetrical body. Further applicationsof the 
various tight-fitting pattern development of abnormal body would be 
possible using this semifMqmatic method.
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