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Development of the Roughing Path Measurement System for Footwear

Dong Bae Kang®, Hwa Young Kim"”, Seong Min Son” and Jung Hwan Ahn*

ABSTRACT

For successful establishment of the roughing CAM system based on reverse engineering, it is necessary to develop
the measurement method for generation of roughing path from a physical footwear model. In this study, the development
of the roughing path measurement system is presented. It consists of 3 CCD cameras, image acquisition board and the
roughing path measurement algorithm. The 3 CCD cameras capture images of the sidewall and the bottom of the
footwear and, from two images, the outer and inner lines are extracted using image-processing algorithm. The roughing
path measurement algorithm generates the roughing path which is reflected on the change of resolution according to the
distance between the CCD camera and the measured point. The experimental results show that the developed system can
measure the roughing path within the allowable roughing error range.
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Fig. 10 The CCD Camera and image grabber board

Table 1 Technical specification for HV7141B

Pixel Resolution 802x 602
Pixel Size 8x 8§ m*
Fill factor 30%
Sensitivity 2.5V/lux- sec
Technology 0.5 ym 3metal CMOS
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Table 2 Comparisons of maximum error according to the
measuring modes

ILFM CLFM OLFM

Inner line Reference 150 (m 600 ym

Outer line 800 tm 250 tm Reference
B38n 399 7187 Wit 2 89 39
o A%, 8% 7h¥§ NC Z2IFEe A
)

i e FTF9 F4 9 X (location) CL dlojy %
ot olyygl FF9 A}Al(orientation)7h] L EH 5
% P& dolelE AAseL g o] B¢ A%
2 R FH 25 gis & 2a HAWA
A83 ZA43 e CLFM & Al&dte Aol 713
stz siey, @8 nn dsln THdsis o
oA AekR @ AR FeE 3 F 8% L
F4 dolHg 25351 o] %= OLFM & M€

128

o FFEH Abte 9%

3HAl SAske Aol Foh

FHe w4

5.8
g3 7|ure] A%E W& CAM Al2EHE T
=35t7] Yaide WA AR ALzRE ARAZ
2435 Zdo] Mygsojof g} o]F A3
AFNAE 3 Y9 ccD FHvEts 5% 44
B E o] g3l 2Y A2E FHI}E AF 7%
A2 &4 A2"E Aesded, 4eHrte F
gatdch #Hr A3 gy e AEE d& 7
AR}

1) 3 W9 ccp shuilgte} 28 A= 49 53
NERD Atold] ATE YAI}A FAESSA F
RAA 71EHo2RE Y A HaE o] &3ty P
AeAe 2AHY HREE AMee FHLEE
S Mttt

e e A

N

i

2) 9942 %3¢ 9% ccp AP o) FA
3% 30 440 Be 3 7H4 A2 2% weg
AFeiset. &, st FHe AY westaA
5392 94 AR 23D YulA F4o)
g@ HEFE cCp Fvitel Bals Wshe w3y
dof Adtele HE AN FRAFES oG] T

sheiet.

3 AARUE AE e 3 Y AE 54
ACMMys ARE SHFAE ol gdtel FYT
Ase 4siger 3 Ad AE 2472 27

# ke EROE S JUSE FE I
300 mol ol N A 54T + Aee ¢ &

ARt

4) Zt 2ZReo mE
CLFM oA 7} 4358 éura @
% Y& dolgrl a3 Apde CLFM & A}

£33, 3 & dolEw BRF AH$ol= OLFM &
Weste] 48 Aol T2E ¢ & AT

o k|
1. Hur, S. M., Choi, J. W. and Lee, S. H., "Study on

Application of Reverse Engineering by Generation of
the Free-Form Surface," Journal of the KSPE, Vol.
18, No. 10, pp. 168-177, 2001.

2. Lee, S. Y. and Lim, S. G., "Three Dimensional



Az - 4l - £ - oked - gAY TSR] 208 4105

10.

Measurements Using Machine Vision," Journal of the
KSPE, Vol. 18, No. 3, pp. 18-22, 2001.

Park, H. G.., Kim, S. W. and Park, J., "3-Dimensional
Profile Measurement of Free-Formed Surfaces by
Slit Beam Scanning Topography," Journal of the
KSME, Vol. 17, No. 5, pp. 1202-1207, 1993.

Yang, M. Y. and Yoo, J. K., "A CAM System of
Sculptured Surface Using Computer Vision," Journal
of the KSME, Vol. 14, No. 4, pp. 850-856, 1990.
Kim, S. H., Jang, K. K., Kim, K. P, Huh, H. and
Kwon, D. 8., "New CAD Datarization Technique of
Shoe Lasts for Automation of the Adaptive Lasting
Machine," Transactions of the Society of CAD/CAM
Engineers, Vol. 6, No. 1, pp. 17-23, 2001.

Park, Sangkun, Lee, Kunwoo, Kim, Jongwon and
Park, Jongwoo, "A System for Rapid Design and
Manufacturing of Custom-Tailored Shoes,” KSME
International Journal, Vol. 14, No. 6, pp. 675-689,
2000.

Chot, J. W., Hur, S. M. and Lee, S. H., "Free-form
Surface Generation from Measuring Points using
Laser Scanner,”" International Journal of the KSPE,
Vol. 3, No. 4, pp. 15-23, 2002.

Rafael C. Gonzalez and Richard E. Woods, Digital
Image Processing, Addison Wesley Publishing
Company, 1993.

Lee, S. B., Kim, K. D. and Chung, S. C., "Machined
Surface Inspection Based on Surface Fairing on the
Machine Tool," Transactions of the Korean Society
of Mechanical Engineers A, Vol. 24, No. 4, pp. 937-
945, 2000.

Kang, D. B, Son, S. M, Kim, H. Y. and Ahn, J. H,,
"A Study on the Development of the 3-D Scanner for
Shoe Roughing," Proceedings of the KSPE Annual
Fall Meeting 2002, pp. 396-399, 2002.

129



