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Implementation of 3D Shoe CAD System

Gun-Ho Lee, Hee-Jun Kim, Young-Bong Kim
Dept. of Computer Science, PuKyong Nat’l University
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2.2 Flattening Process

22.1 Flattening 3D to 2D last

Flattening #A& Ald CAD Al2ddA 713 8
AHel RRoZ 3i39¢ Laste] EHS 249 guo
Z "xl= FAoltl Flatteningd F8 BAL 339
Lastd] EWd ¥ 2344 Edo] Ay AA3=
ol 2 =FoA Flatteninge YA Als=
e 37 IANE AT + Yo

AA, Lastd TASE Y29 WHyE a2 &
AeHEA BAE PSS ALY WA dFRLe 33
4 #AE dolHE o&HAN Z IJEES Ho 47
g EEdeor FAYUY 479 AHHeozr FAHE 4
8¢ oA 2709 AAHXE v H 7 44y
o "Ae o) JBRHoZ NP Ky A

(=)

d A UL JIFoZ Fo} 234 F bl
Folold AAYe 34 AHF 278 2344 dolH

HFREFAN 7114 UoRE sty AEE HEE
o) &84 A Eoh WAL HFAFe oz Uy
o} Eolg Fala UM FI WHI Rol, YHHH
g olgsA AP HEE AAYY EAN, T e
gAsE Y 4 ¥ Ho)E Zdz RESEM ¥
A ol 7 W HolE WM ELR = F Y9
WHE o]t T AR, L WLE o
2 fAEEA E9Ag F oA 2loje ZE WAL o
£33 F@ch § A A 2Ee] HAR v Fe= &
ol s} Cost Functiond Newton
Raptson Method2 £ H A3 X & 3,

7182 Flatteninge] ¥ U9 tho #igl 2gL
)& A Heel, Toe, VampDepth 59 Al2e] 718 ¢
2E 28 Center Line& FAdtxm Al Insidedt
OutsideE QAANT. 1Y3& B =FoM Aatd
W o2 Flatteningd HAMN3AE do AA}E B
Fo 194% Center LineS 402 X7 o]% 4
Flatteningd % & R &

=
kig=sA

[-2¥3] Flattening® Last

- 606 -



20034 st HE[0|Cjoigts] FAISSUBNS| =2

[2¥4] Center Linedl F &% Last

2.2.2 2D/3D Geometry Mapping
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2.4 Drawing Process
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2.5 Piece Process

Piecet A @A4AEFE HE7] A AL 3y
FEE 48 o] AL AL ZE wEe] i)
old ZvE|HES A4, 4A, /15T 2L HA
£ 8 7 UEF g Aot o 71%<L 2D Upper
o ths] T, Part-PieceE2 /e 3 v
olgt 3xY Last AolAEe EEXFE 71F 9AF
PieceE& TAlel A48 ALEz7 Tdo] tzAd
sigdo] AA Aol £F AZAE W w3 Aol
He £ oW ZA JdeX 44 d2E £ AA 3
#t}. 54302 Piece: normal, mirror, score 37§
9 3Fo=2 EFHAY Normald AHE Zgn
grz FAeE dte] PieceE AT Mirore 7]
ZMe) dis) dAHez e HAL X HHE A
AslF9 Scorel= 7IEAXNE FHoE vUAFHQ
Piece® A3dle= 715 olt. 299E Normal Piece7}
2249 ¥ 3x4Y Lastd] 919 ¥ Z&E BAEC

[Z2¥9] Normal Pieced] A4

5. 48 R &% o AE

£ =% 3449 Lastdol A 28Y AL A
A, AT 9§ ol AHHAE A 23 YEe
AN E 3349 A% A= 29L& 78 A 3
A9 Laste] ER& 249 HHoz X7 s 2
g 4 47 HAES Wy g5, do] FALYYPE
o] g3t HuUlF LastEWo] ZAAA 237} Qe
st or YUt FE Mappinge A& HHW o
Z}3 31 Newton Raphson MethodE& o]-£% ZAMAQ
Mapping$' g o2 344 Last Al 948 diolg
7t 22 Lastdolldx 593 X0 g&=HA 34

o #9 oz 2349 AN Piecest 334924
AAE PYAHo)T BEF Yk Al Uy RE Y
e A4 s FHFE &S v dEsASFAY
sAo] golatA o] Ade AEAHL WA
3 22E B AL O ZY A A4
g4 A2ge AL dadols ¥ Roln Yyx
Hoz them 2& REA 4 A2 AYoln.
WA, 34901 WYY Pieceo] WAH EIF} 7}aod
AER 22 EHRE L ZdA7laL, Upper 23t o}
et 9 g7 4Asd N2de SHEE %o
o], Last®] DigitizingAl 987 A& 4L 7
2a) ALgxte] W O SR Ao

[ &3]

[1] Feng-Tsung Cheng, Der-Baau Perng, A syst
ematic approach for developing a foot size inf
ormation system for shoe last design, Internat
tonal Journal of Industrial Ergonomics,Vol.25, p
p.171-185, 1991

[2] Hawes,M.R., Sovak,D.,Miyashita,M., Kang,
S.J.,Yoshihuku, Y. and Tanaka,S. Ethnic differ
ences in forefoot shape and the determination
of shoe comfort ,Ergonomics, Vol. 37, No.1, p
p. 187-196, 1994

[3] Kouchi M. Analysi; of foot shape variati
on based on the medial axis of foot outline, E
rgonomics, Vol.38, No.9, pp.1911-1920,1995

[4] Kouchi,M. and Tsutsumi, E., Relation bet
ween the medial axis of the foot outline and 3
D foot shape, Ergonomics, Vol.39, No.9, pp.853
-861, 1996

[5] Seung-Ho Kim, Kwang-Keo! Jang, Hoon Huh,
New CAD Datarization technique of Shoe Lasts f
or Automation of the Adaptive Lasting Machine,
the proc. of KSME spring conference, pp.122-12
7, 2001

[6] Leon Kos and Joze Duhovnik, A system for
footwear fitting analysis, International desig
n conference- DESIGN 2002, 2002

[7] Massaki Mochimaru, makiko Kouchi and Mas
ako Dom, Analysis of 3-D human foot forms usin
g the Free Form Deformation method and its app
lication in grading shoe lasts, Ergonomics, Vo
1.43, No. 9, pp. 1301-1313, 2000

- 608 -



