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Abstract : There are almost nothing left at the industrial design of modern society to be unchanged
with aid of digital prowess. The whole process of model making has been swiftly transformed to
using 3-D programming technique from one of existing mock-up style. These phenomena turn out to
be increasingly active and widespread thanks to spread of rapidly enhancing 3-D printer. 3-D printer
has big advantages enabling users to create a variety of RP printouts, quickly commercialize the
individual model printouts as ingenious products, and build the correct images of prototype products.
The initial use of 3D printer which started from testing prototype prior to development of engineering
products has been enlarged to encompass diverse area of products comprising of extremely personal
collection, sporting goods, and medical assistant products due to rapid progress of cultural contents.
Before long, personal 3-D printer will be expected to get settled as the same as personal printer at
home decades ago, representing fresh interests and idea in 3-D molds with bunch of news articles
and data decorated on market of digital molding. One of the businesses of which big investment of
product parts and time should be poured to the product design can be a toy market. It requires big
burden of time and cost to get to new development, comprising of modelmaking, reverse engineering,
CAD, CAM, molding of complicated and detailed processes, starting from 2-D design. This study
suggests a digital production in more effective making dolls, which has not been used in character
modeling of animations and games before because modeling data of accurate curvatures required in
making dolls are not normally utilized as design data for products owing to its low accuracy coming
through CAD and Reverse Engineering in production process of 3-D models. However, this study
suggests a possibility that modeling data produced from computer graphic area can be transformed to

create a product through CAD, focusing on its functionality.
This study presents subjects of research as follows.
. Introduction and research objectives

. Production process of dolls based on manual method

. Production process of dolls based on digital method

= W N

. Conclusion
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[Fig. 1] Manual labor dolls production process
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[Table 1] Summary of manual labor dolls production process

~
%@(‘?‘Hﬁ) CH|EHAIZ|ZE T E| — ) w0 A &= — 7l0|=R}ol=
HIEFRIAS SEAE(AZI2) I )=t - Mo MEH-FI 7jo|=eteixty
>
W
~
2 BEME-He|EF -SR-S EHA
ary | S e e e & eawmsie smsn [T 2/ 2orats

N

TARoR ofFojx= AP 2 @kl wel 3D Scanning ¥ HOlE W A 5A
SRSl W2 ARt Zmaege] F7HE EAE o] vk olf @ gk, e Al
ol Bt F&H o]l wE Feed-Backel tie WHES tlAE RAYS o] &3 Az =

v

3. OAE WS o] &3 S 90d A ZRAA

3.1 #2a9S =3k RE(Reverse Engineering/S A Al) A &34 1A

o d 7 (Reverse Engineering)= 71E9 AFLZ2HEH 32 SHE 95 § 42434 CAD
S A S do] AAFE MY F¥dolv AFe] AHAAF BE HA FoE AR Hu,
AA BE Az Fokel AA de AREHI U diFEY 347 e EY
(Parametric) 1x1e] Slo] CADE AA¥ A& BRE& Adsin W3 ¢2 Widow nd
g AAE WAE 7 A= CAD7IsS AFEsta Stk o= FA = qrAstE AF s Zof
1 kYAl 2 VA A Fokel 7B Fast aagtn & 4 Qlvh 'l ol g W
FAZ AT F e AEFES st Aol FE Beo] AR&stE W o] RE(Reverse
Engineering) 2] 2% Reverse EngineeringS d# ¢ AAEA7 & AS AFY FRE
wAstE B4 AA RS UAERY 2 EA QoS FAHs o] BAge 3ad 2~y 9
AHEIE JRAI e FA 5 33kl CADE &3 I 2 EdS w57 98 3Ad dHelHE ARS
st Aoz olyst A A7 w2 HolH = vtE CADAA AFEH A ¢al Surface® W3+

Hojof |24 CAD #Hdo] 7Hsdt &3 tlo|g 7} 5= Zolt}

shAIRE g3l CAD #7]A=( ¢ @ Auto CAD, #tel= 3D, £8l& g 2)olefdt {3 9
(l

Ad7A dHelHE HAsstA = ste] 3k HolHE 2id ko] A= F = 2709
B & S/W (d : Geomagic, Rapidform XOR and Polyworks, Leios)E©] $lojof ¥QQE &
g2 E ANE e Wy vtof Rl 53 JhsstA & ¢ A vbE ¢ e ol gk 2
23 3D AR AEs] avtolrle] ARk JAIZE AA H2E] ofE e G A A
P = FX(Figure)dt Holde Ix=, Al digt 1A gs FAs7= o8 ol



At olH s FAge ol mrfe] FH] L AXEOVF HQ% o] {F2 B A FAE]
A Fes 7HA A o old A= AEVHE ds 2 AEFY ‘:}%“3% AA 7= &
Aol HAr} wepr] & AFd A AAS= S D QAF A Zol| A o] Thew E g (Parametric) ©]
S+ Zg 22498 (Polygon Modeling)e] 273+ o]fatx & 4 At}

SEE HE ¥
RP HEEE

Giols SE&A AR [ =3

3D =AU 2. A<l
oA AAdzeE A A

21 A7E A ol QA ZHxdH FolA X} e Fol Ao A
2kzpo] oot vhE AArF yeiue olgf g wilE BHeetr] 98 FER dE Ty &
BARE A S35 A WS dg gt shA R o] 5 HA] IhehH E g (Parametric) ©]
AR SAFH 22 oy F=(Parts/F#)7F 28 dlloF gt Bede 5P A o]
ot ol A Pl digh Rd"E 7]E CADHEA 2= SA7F o] HAFH Y
Folo = =LA NURBS(Non-Uniform Rational B-Spline), Polygon, Sub-Division =4 &
Ao 2 AYEY ok F AP S At olH A Azt Rdg]o] CADS +FAAE F 3
AFshetebd AAA7E g d¥S adE AFst & de ARel Avk skAR A

g okl A= ght wE AR S HuA fHA & 5 oy CADWE g o

T7F flol A= 71E AAE AR o2 AFANS T Futel gle Aot o
HE} EEAol AHAQ 7 H SAY AAS #F Febv] E Y (Parametric) ©f

4 2 (Polygon Modeling)S %3 CAD % S| 2tol] #3 WlekS A A sfx} ke,

=

r1r o,

o 1H 113; 2 Ho

N

AFE 2 FofollA HAERAY ] MRS o] 7pA| W2Ao] glont 7t AT EY)
wipel gojnt thE Rolm, FE AREstE 13 HAERAy wAed= AA
(Nurbs Modeling)¥ Z2#]& =48 (Polygon Modeling) ®Ale2 EFd 4= 9o I
AfAeoln HY B FA4o] AF = Polygon Modeling W2& F2 A&t 3 &
g e bgAd £ 7 do] x@WA, 5 F9 &8 o] Polygon HA e Mo E7}

Azap Eobxal gt
AFH 2R AA AFEetE Ry BHAE A vy 2ol R
@O NURBS(Non-Uniform Rational B-Spline) Modeling

32 Curves Fgxoz Hds= 7 n"E 34

[e]
Surface(Conics/Sphere/Circle’s )] @S A&3tA oz Ay & A&



o8 ASHE F714Q AF 2dEs Al idE MdoEA dAAE AF ALs 9 2
o= o & 221tk NURBS Datat™ CAD®} 3.3to] 7hgdte] 53& 53 A% FArol
7hsstth, S 7Nt R JAE whEo] e WA oY) Wit F=ed FHE AREA R
AT & AAR, HZH} FAol 7R ol A E3E FHE ¢ dojEo YJA=
Fde7] ol =g o] JHE FAAY dol W= Aol AEe] oy, 197 9
M= s B APAtE dew . it AMEAE AF EEHS Agdstas &
g2 2 d ¥ (Polygon Modeling) ¥2lell v & #ojx H3 mda ¥ o]t} SurfaceE 7] &
Ty og At H(Face)o] &R %=
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[Fig. 4] Polygon modeling method, an example of modeling
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[Table 3] Summary of dolls shape reverse engineering process
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[Table 4] Summary of dolls shape polygon modeling process
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[Fig. 5] Example. Polygon Modeling
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[Table 5] Summary of polygon modeling process
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