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Extraction of the control data for the shoe laster by using tension spline
method and verification of the geometric grading system

Kwang-Keol Jang , Seung-Ho Kim and Hoon Huh

Words :  Tension spline(§141 2:Z2}<]), CAD Datarization (7} = 6l ] €] 8}), Shoe last (%] 3§
@l 2 E), Interpolated data(E.7F ©) 0] E]), Geometric grading system(7} 512} $& A ),
Arithmetic grading system(3F& 4] & A X).

Abstract

Lasting machines for shoe manufacturing are continuously developed with the aid of automation and
Computer Aided Manufacturing (CAM). Adaptive lasting machine and CAD data of a shoe last are inevitably
introduced for the labor-free manufacturing process. Recently, method for the CAD datarization of a shoe last
is suggested using finite element mesh system. Initial set up data and control data of machine parts are
required for the adaptive lasting machine. For the efficient process, grading of those data is essential to
minimize data storage and production costs.

In this paper, bonding lines are extracted from the CAD data of a shoe last and graded by the geometric
grading system. Tension spline method is adopted for the interpolation of last CAD data. The results are
compared with the results from the arithmetic grading system that is widely adopted in the shoemaking
companies.
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Fig. 2 Extracted finite element mesh data of bottom
surface from the last CAD data for mesh types:
(a) rectangular mesh; (b) triangular mesh
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(b)
Fig. 3 Extracted bonding line from bottom surface data
for the control algorithm of the lasting machine
with respect to data type: (a) 3D data (b) 2D data

Fig. 4 Interpolated outer line and bonding line by
tension spline method
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Fig. 7 Calculation of the error between the arithmetic
grading data and geometric grading data : spline
data can be obtained by tension spline method.
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201 -
A
A
t5 - 2

R
10 P
4 » \“‘A‘ a

.
.
05 " A Al

error{mm}

-1.0 w size 155
A size18

2.0+
Q

7 T v T T g
10 20 3@ 4 50 80 70 80
outer contour({reference)

Fig. 9 Estimated error for grading from size 13 to other
sizes

- 144 -



s size 13
1.5 A size 18
104
¥}
A
05 e . .
— -
E 0.0 %ﬁ‘ - '-‘:hmw ol \‘-ﬁ
= .
s .
5 .05 .. -J
. L I
10 s
o
1.5 -
204— T T v —— T ——
0 10 20 30 4 50 6 70 80

outer contour(reference)

Fig. 10Estimated error for grading from size 15.5 to
other sizes

204 n  size 13
A size155

»
1
0.5 4 L

00 W‘s Ig“» .

A4 0
054 ‘MA.*“. N}‘

error(mm)

- -

<154 »

LT}

x

20+— T T T T T T T =

Q 10 20 30 40 50 60 70 80
outer contour(reference)

Fig. 11 Estimated error for grading from size 18 to other
sizes

Agskel Bgosel A 3
st 2lg AL dAdAE 7

& A Mﬂr 3 olgE A

) 8 7Hgshd 7]
st E WA ol AewE Aol 2 Aolrt §
= ¢ ?7} Sith. o] A= FRAE Alo]z9
-9 Ao HolE Atole) gk
#A 7} %Zﬂfﬁt}% 28 RAFE ot o] g
AAE olgstd AFAHE AT =7 AY
dlole] 2 Ao} dolg g Agstd S2y7IE 5
FHOR AT = gl& Rolnh

2 A7 AFERE CAD UOlHE o&d
Bagrlel A58E A% FnIPFY Aot
AgHAe F2 AFE Y&L A8 Fg2ER
e 3439 CAD HolHE FE31, f3es
ARG e BaE9 AL ASCH HolE|g A
Fale W JYSAns), Shame Fgaow
BE ga¥grie A 371 AE HeleE F&a}
= ga

& al

ATE BIAATO) ¢ EEAUS AT
W 57 Holg 2
Adee s M#Hg 2

= thoksh @4 9 =282

YolHE Fa}od
ol Fol Aok & Ao},

st 371 Hl%‘

o
ol el o] 23}k 2]l o]

o
ror

=)

(1) Fan, C. Y., 1982, “Chinese Shoe Size Specification
System and Standard Shoe Last Series”. Proc. Light
Industry Ministry and Chemical Industry, pp. 145-166.

(2) Liao, W. K., 1984, Export Shoe Dimension and Last,
Taiwan Footwear Research Institute.

(3) Venkatappaiah, B., 1988, Introduction To The
Modern Footwear Technology, Mrs.B.SITA.

(4) Browne, R., Clayton C. and Hanley, J, In:
Larcombe Peter (Ed.), 1990, Modern Shoemaking
No29: Lasts, SATRA Footwear Technology Center.

(5) Zeuschel, D, Dent, J. and Rehagen, S. and Jackson,
K., 1991, American Last Making, Brown Shoe
Company.

(6) Chen, R. C. C,, 1994, “Feasibility study of shell
shoe and shell shoe fitting techniques”. The 3rd Pan-
Pacific Conference on Occupational Ergonomics,
Korea.

(7) Cheng, F. T. and Perng, D. B., 1999, “A systematic
approach for developing a foot size information system
for shoe last design”, International Journal of
Industrial Ergonomics, Vol. 25, pp. 171 185.

®) 5%, 434, AF, 5 ¥, AFF, 200,
“Aeq gansled AEHE 9@ ARG P
Eo] XZE& CAD Data 3} 7187, o5 CAD/CAM
g3l =FF A 63, A 1 &, pp. 17-23.

9 As3, F34, 3 F, 2001, “AE 2E9
M Z& CAD Data 3t 719 ® A5d eAg 7]

Aolg A3 dole F&», Hr|ATE &FA
8t< 1) 3], to be presented.

- 145 -



