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Abstract

In this study, a scrap sorting system using a color recognition method has been developed to automatically sort out specified
materials from a mixture, and its application has been examined in the separation of Cu and other non-ferrous metal parts from
a mixture of iron scraps. The system is composed of three parts; measuring, conveying and ejecting parts. The color of scrap
surface is recognized by the measuring part consisting of a line-scan camera, light sources and a frame grabber. The recognition
is program-controlled by a image processing algorithms, and thus only the scrap part of designated color is separated by the use
of air nozzles. In addition, the light system is designed to meet a high speed of sorting process with a frequency-variable inverter
and the air nozzled ejectors are to be operated by an /O interface communication with a hardware controller. In the functional
tests of the system, its efficiency in the recognition of Cu scraps from its mixture with Fe ones reaches to more than 90%, and
that in the separation more than 80% at a conveying speed of 25 m/min. Therefore, it is expected that the system can be com-
mercialized in the industry of shredder makers if a high efficiency ejecting system is realized.
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Fig. 1. Schematic diagram of the scrap sorting system proposed in this study.
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Fig. 2. Lab-scaled scrap sorting system used in this study.
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Fig. 3. Variations in optical intensity and consuming power
with frequency.
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Fig. 4. Comparison of captured image characteristics between the existing and the proposed light systems.

250
-
—a— Length
200 b —e— Width

150 |-

100 \

50 |- —~—

Langth (mm)

-
——
—
.

o 1 L H 1 i 1
o 10 20 30 40 50 60

Speed{m/min)

Fig. 5. Variation in captured scrap image size with conveying
speed.
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Table 1. Recognition and separation efficiency for various

samples
Recognition Separating
Samples efficiency (%) efficiency (%)
Shreddered Fe scrap 96 -
Cu scrap 94 -
Shreddered Fe scrap 90 80
+ Cu scrap

J. of Korean Inst. Resources Recycling Vol. 17, No. 6, 2008

o
[
‘

B ATE AN olgd 23yl AEAY &
=2 Fol7] S8t olvjx) AAF 719 oejglo] 7

1270
-3k 3 FEA2EHE =% 23 AEAaY
S Al o S Algsiadth

IFu FANEAT, T 2 2H)HE ZHA
HEY] FI4E 20~27KHZE 5l Be ZABRE A
o] FFUL & F Uslerd, 53 HH9 yFu FY
stollA Bl FvEE 53l F5F omx e
RGB ZFE¥7} 7Yslkd zlolxagl Flla}s o] &3 &
a3 gz 1&spt bedhs ERlsid 23
Y AHEE W, 233 o)$4Trl 25 m/mind
Al 90% o139 QA EEF oF 80%c)de] AHEES
vehliglon &% wAHE9 oldy AlAde] rHHT}
W e FAE GA, ASEFA R A2 AT A
A 5oge] AgAom ALrbsAe] WS =& RS
2 A=A

Ao 2

B d7e AR F8ke SRV A

4ol Aoz A7} FYsen ol FAEP,

=

L]

1. C. Boukouvalas, F. D. Natale, G D. Toni, et al., 1998 :
Automatic system for surface inspection and sorting of
tiles, J. Mater. Proc. Tech., 82, pp. 179-188.

2. D. Wang, J. Zou, and Y. Yang, 1996 : Agricultural produce
grading and sorting system using color CCD and color
identification algorithm, Proceedings of SPIE, 2899, pp.
637-645.

3. D. Lee and R. S. Anbalagan, 1995 : High-speed automated
color sorting vision system, Proceedings of SPIE, 2622,
pp. 573-579.

4. F. Pla, J. M. Sanchiz, and J. S. Sanchez, 2001 : An integral
automation of industrial fruit and vegetable sorting by
machine vision, IEEE Symposium on Emerging Technologies
and Factory Automation, ETFA, 2, pp. 541-546.



gl ek AN2RE FFAT 239 e AR 49

5. J. M. Oestreich, W. K. Tolley, and D. A. Rice, 1995 : The on Intelligent Robots and Systems, 3, pp. 120-126.
development of color sensor system to measure mineral 7. J. E. Gebhardt, W. K. Tolley, and J. H. Ahn, 1993 : Color
composition, Mineral Eng., 8(1/2), pp. 31-39. measurements of minerals and mineralized froths, Miner.

6. A. M. Sabatani, V. Genovese, E. Guglielmelli, e al.: A Metall. Process., May, pp. 96-99.

Low-cost, composite sensor array combining ultrasonic 8. AR AL, 2006: H/AE]FH A|LEL o] g ST Y
and infrared proximity sensors, IEEE International Conference g2 A e Mo ZY, 15(6), pp. 3-9.
& B B & & X
« 1981 Fgiea FE&Feta) st « 1981 st S538 sAt
« 1993 Y& TAY S SEE8 dx} « 1994 The University of Utah S&28 ¥kA}
o @A TIRAAEATY AYATA + &} The University of Utah, ¥
(& 1) & HEeoM #HR AEE dvshen] FEATARE B nlgch

* EARTH *93 Proceeding(1993) 457%, 8% : 20,0009
(The 2th International Symposium on East Asian Recycling Technology)
* 2Rl |yl Zale] AR (1994) 400%:, 8% : 15,0009
* 832 ¥R [ I0, I, IV, V, VI % £ 40,0009, 50,00090(813])%))

1: %9 A1E~A103, 0: 59 A11EA20%, IT: T4 A21E~A30%, IV: 54 A31-A40%,
V: 598 A415~A50%, VI: T4 A51Z~A602.)

* 3 - YR M| SFHTF LAY =FH(1996) 483%, {EiE 30,0008

* 3k« Ao ZH T IAF =23 (1996) 1742, {BAS 15,0009

+ Aol Ed FA1(1997d 19) 311%, fEte - 18,0009

*197 v1F AAAGEE7 S TANI997E) 1075, {E#E - 15,0009

* A7Re EMolEy EE1998d 19)395%, {Ei% 22,0009, 8 A St
* EARTH 2001 Proceeding (2001) 788%, {B#% : 100,0009

(The 6th International Symposium on East Asian Resources Recycling Technology)
* oM AFERE MO ZH 71820033 29) 312%,  {EE :20,0009, EHH-MIvIT]of

* gatol WA (RFAANE-EMA], 1999¢) 4405, 8% 1 15,0009, 23y =) kit
* galo] S A (RFA A E-E A, 20041), 578%, 1B 27,0008, L8iA -

Aol A 178 A 63, 2008



