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Development of a Custom-Made Dress Form for Draping
Based on 3D Handheld Scanners and 3D Printing Technology

Eun Joo Ryu and Hwa Kyung Songl)T

Dept of Fashion Industry, Ewha Womans University; Seoul, Korea
)Dept of Clothing and Textiles, Kyung Hee University, Seoul, Korea

Abstract: This study aimed to develop a a custom-made dress form for draping using a live model’s 3D body scan
obtained from an entry-level 3D handheld scanners, 3D modeling software and 3D printing technology. A female subject
was recruited whose body size fell under the normal (N) body shape criteria suggested by KS K 0051. First, the handheld
scanner reduced the length of the legs in scanning, but most of the scanning operations between the neck and crotch lev-
els were conducted accurately. Therefore, this study was designed to develop a torso dress form. The full body 3D scan
was edited into a torso shape using ZBrush® software. Using Rhinoceros® and Materialise's Magics software, a 3D body
scan was modeled so that the user could fit two types of mannequin stands (one with a neck fixation from above and one
with an insert from below) to the dress form. The body scan was divided into 9 pieces to fit the printable size of the Strata-
sys 3D printer Fortus 250mc, and the cross-sectional distance from the center to the periphery was downsized by 2 mm.
After outputting the dress form scan file with a 3D printer, the dress form was manufactured by the first covering it with
a 40z nonwoven pad and the second covering with a single jersey material.
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What do you want to scan?

Fig. 1. Scanning process using Occipital’s Structure Sensor scanner.
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Fig. 2. 3D scan images for 3D modeling.
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Fig. 3. Two types of dress form stands.
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Table 1. Configuration of 3D printer

Category

Specification

Image

3D printer model
Printing technology
Build envelope (XYZ)

Model material

Support material ABS SR-30
Material delivery 923 cc

Slice height 0.254 mm

Achievable accuracy + 0.241 mm

Inputted 3D file type

Fortus 250mc (Stratasys Inc.)
FDM
254 x 254 x 305 mm
ABS Plus P430
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Table 2. Comparison between direct and scanned measurements (unit:cm)

Direct Scanned .
measurement measurement Dlﬁ};[zl’)lce
) ® ®

1 Height 157.97 158.23 026

2 Cervical point 130.70 131.08 0.38

3 Side neck 131.65 131.67 0.02

4 Front neck 126.88 126.85 -0.03

5 Shoulder 127.93 12695  —0.98

6 Bust 11375 11356 -0.19

Height | Under bust 10628 106.30 0.02
8 Waist 96.74 97.02 028

9 Hip 75.19 75.48 029

10 Crotch 68.64 68.84 0.19

11 Gluteal fold 66.65 67.28 0.63

12 Mid-thigh 61.88 63.24 135

13 Knee 42.09 43.03 0.93

14 Ankle 10.85 11.44 0.59

15  Neck 13.00 1219 082

16 Shoulder 33.26 33.33 0.07

17 Bust 29.40 29.50 0.10

18  Under bust 27.80 27.81 0.01

Width 19 Waist 23.82 23.87 0.05
20 Hip 33.60 3358 —0.03

21 Mid-thigh 17.64 1724 —0.40

2 Knee 11.30 11.58 028

23 Under calf point 5.10 5.98 0.88

24 Neck 11.52 11.54 0.02

26 Bust 2267 23.17 0.50

27 Waist 17.61 18.11 0.50

Depth 28 Hip 2228 22.29 0.01
29 Mid-thigh 16.40 16.87 047

30 Knee 11.69 12.02 033

31 Ankle 7.070 7.93 0.86

32 Bust 87.94 88.44 0.50

33 Waist 70.00 6920  -0.80

, 34 Hip 93.49 93.68 0.19
Cireumfe 50 ppion 54.84 55.94 1.10
€ 36 Mid-thigh 53.24 53.72 047
37 Knee 36.40 36.91 0.51

38 Ankle 19.98 21.97 1.99

Grey shade: Items exceeding the maximum allowable errors (height,
width, small circumference =0.4 cm, depth=0.5cm, large circumference
=0.9 cm) suggested by ISO 20685



3D Jrjg 22 3D ZEY Jlg ZJpF SEo] g s ALY Hjol= EEAE AjEF 455

322. 3D QA theAle e EFaE 2eRE A S5k BdE
3D =Y o]F AMY FYS FYPspH s ~F 77t
SE7] wEo] 2d® A vlE] t

)_—Tl_
AE HEE 2 mm FACER, B A= Rhinoceros S 04
alo] X ©He] F4l02RE] iAo BHARE 2mm, S
% WA= 4mmE theAld FIAL, Y TS °F Smm
kAol Bk ThFig. 5).

olF ZRIlE 2FFEIN 52 24ske FH, ol &
Aelehs FEHE B o8 4 AxE 3D R s
g2 A3t 52 yAshes Fee] 2ul=s 9o Ax
2E(steel) 222]9] o} & LA} o] =Yg Ad=oof
71 & AF 09cem, Zo] 1em®] WAE 71& F UA=ES
Fig. 649 3D <lAl9] & F¢] dde] +9& W 7Y =
Zho 2 Fgste] Bd sigltt. ofefol B2 ASlske FEe
ZHEE AF 25eme] B8 mHl2Fe 719 2Ao] HES
SlofeiAIRt Bl Qb BEF AE 7 AEHITE ol &8
=]7] whiol] vietellA 15 em S8R A|FFE 30 cm A H7IA]
7 B2 AR F JEF Fig. 63 o] 3D BdY SIS
T zEl=e] 29 el 54 o] AYE I = aF0]
FHoZ AYA & Y= o, FH FA 2 Fye] ojFko]

s Aoz Aol
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Factor Resulting size Difference Original size
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Uniform Rescale

Make Copy 7] Show Preview
> MATCH MEASUREMENT
> RESCALE FACTOR LIBRARY
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Apply Close

Fig. 5. Downsizing a 3D dress form.
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XYZ Distance Point-Point
Distance: 13.601 mm

XYZ Distance Point-Point
Distance: 10.381 mm %
j - ;

Fig. 6. 3D modeling for inserting two types of stands.
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Fig. 7. Dividing the 3D scan into 9 parts for 3D printing.
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Fig. 8. Printed parts and assembled dress form.
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Table 3. 3D printed dress form

Stand type Images

Type 1

Type 2

o} A2 A AME 2z}t BAlsk] FAX = AWE =i
2% ABS 3ROl 1A= A9, 9l AR A AME 23
2 A9 M3tk (Fig. 10).

35 FZE EAE X HE EdY
e =Y aFe] A YR Fokg fla mEaE A
%9} Structure Sensor by Occipital 227 =Z 53k 3D 1A

Table 4. Comparison between 3D scan and dreass form measurements

Fig. 9. Felt cover making and 2D patterns for jersey cover.

» £

Fig. 10. Final pinnable dress form after covering.

270 ZHAE ¥we A= Table 49F 2t} T AR =
HaFe FAE = At AA] 23 AHE AL o))
m el B 7910l 7EHS Y] detapr)vt ofEgleng
oA, 754, dlEld, dBelEER W4 =ol, uHl, A,
=Y =] A4S Bl

(Unit:cm)

3D body scan (A)

Pinnable dress form (B) Difference (B-A)

1 Shoulder to waist 30.9 30.9 0.0

Height 2 Bust to waist 16.6 16.5 -0.1
3 Waist to hip 21.5 21.5 0.0

4 Shoulder 333 334 0.1

Width 5 Bust 29.5 29.5 0.0
6 Waist 239 24.0 0.1

7 Hip 33.6 33.6 0.0

8 Bust 232 23.1 -0.1

Depth 9 Waist 18.1 18.3 0.2
10 Hip 22.3 22.1 -0.2

11 Bust 88.4 88.5 0.1

Circumference 12 Waist 69.2 70.0 0.8
13 Hip 93.7 93.6 -0.1
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