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A Study on Automatic Testing of Powder

Metallurgy Process Using the Visual Inspection System
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(Ki-Ryong Kwon, Jae-Youn Choi, and Sung-Lark Choi)

Abstract

. This paper describes the automatic testing system developed for powder metallurgy process using

the visual inspection, and its some internal algorithms. The system consists of one unit from each of the five

types of units; feeding,

slot, vision inspection, volumn counter, and inferior good extractor units.

Some

applications of the system to powder metallurgy process has shown the possibility of reducing the rework and

increasing the efficiency of operation.
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Fig. 1. Light mechanism of 1nspection equipment.
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Fig. 2. The principle of labelling.
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Fig. 3. The mask of labelling.

REELIE-C S
S,

14 AA) ARS AEH) AT HYNY PHozE
99 Say 7Ee AgAAc 99 hagdold 1Y 2o
Ast gol 74zt nYD Yol LR G Foisadl 24z
e dden AT F YES s wyoln U
7 AF F& WFHS A5 Asted 1 149
o) GARREel 2AAA olABAA By 2gAAE 4
Astel +HS Fa) el Y olgH U5 P
Go gow o)uskeel oA Yk duge g
UM Qo] T ULSH ol gstel ke e Aol

Hoz Juats Fato 4L

_13‘.



Journal of Control, Automation and Systems Engineering, Vol. 3, No. 1,

e A2l

D AE $ge A4S A HAA WE ol dshaeltt,
2) o] Tt E 34 FAlEAel weh Beaiziet.
3) Ba AAARI} 4WPgor FFHESUY

' 4 1A Ak s A el dat

Fig. 4. The image processing results of first '

test.

(a) (b)

() d

a9 45 134 GAbe) dAe Ao, TY dt 3
A8 Fa s e olgsel pde wAd Ayl
M, a9 db)e oldstelt. ¥ 4)E FHe AL
Fusto] slstel Shag] 201 Yeistel Telel e o
20 EASIT 4@ FHRE 2e el
ehige 1y 59 xEES 2L AuAE AN of
Askgel AFSIE AEAE GaA s, olsh B
d& ge Aslel YA ELE RGHAR B 2 4
o elsle due oldEePeel Yaz 2o iy
& 7oAyl ARANLL PR Ao AseAls A
o ol obd A~Esl wwsl Gl b 08 Yoip
oo thgel 19 39 nhaag o|gste] sEEe Ze
EME 7t g ehig Felh olzle] Bubw Any
2 7hd BUES At 2 gooldn Bud: oo
52 By

of Zedol BUW St Rolg shiel FHol me 7
W) £8 ¢ F Am PP WHol} v £ 2 Py
i 5 24 999 Ba4E AW ¢ 4 Ao,

2 AdA o489 Buy Fueze we JlelTne
a2 HAT HPRAAN v Se] 41 sl
stst/17t Bolst W AN e
2. 2% AAY

23 BAPEHE CCD 7holeke] Az=$¥o] ¥AE ¥
Z33AE olgaje] NAE AWe] WE £H0z 24
¥ oOg 13 2ol W £ B EHe W)
ste] Wl melth et wabe] maldu AurRe
Aol wla =3 A e ol el by
olgahw Ewe) AR MY, WA A%, BRY F
4R wel AY Sl A%e S ¥+ Atk ARzl
= 2% AAE flstel ofelst e suHeAME e wdls)
S A2l Alzte] Zo) Agatol A e Rtk

cob

¢

Q:

o hu
NlO oX 8 O off

February, 1997 91

5 pArgke] 719-A1QF 2 W4 (convolution)
& @} Z 2} ¢Hnonlinear laplacian)

A Auxtd 7 Z(zero-crossing detection)
5 YR FHo wp e A4 5 9

y
LRH (-1 ] (kummn) J

R(i.J) Ordering

g b5 pdEy Y MesER
Fig. 5. The flow chart of labelling.
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Fig. 6. The image processing results using LOG
operator.
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Table. 1. The result of experiment.
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Fig. 10. The image processing
second test.
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Fig. 11. The automatic test equipment of
powder metallurgy process.

ERTY o R /4] o e W 9wy
e 27 A% 13 A4 o ahis e AL
At e A HY, mAie A4, FUe 53
(scratch) 2 §9) AR Fel AYE FEshe 24 A}
WO L0G QAAE o 88 JuHe Fob FHsh:

WHE AREStT. ok E e HAAAEE FAE A
7}-71—}\111—2]1 A}_Qf{}o gg,_/yq z}-(ﬁol A}
w3 A gAY 5 AUk

F5 A waoRi WA EgawolMe
AAEE 913k AxE MA@ Ast Ao|u} wa A

of S AAL AA el FEAANLAE 209 FEGAE AL
A7l
19861 A5d Hagsiy £, Sl
ghel  AAR1990W),  Boiskel b}
(1994%). 1996 ~ & Al 4l 2]5oin)
RS Bl Sl s e S R e
A As A vodd Ae.
z Ao
198650 shbo] HAbwstal =<9l v
Shel AAH19900), 1991 ~ & A gkt
AR deledar A EoR:

ROBOT Alo] & 3243}

February, 1997 93
s glie] 3§ chge) REAAS GAY 5ol A,
Ay FEdaE Aoz 29 9 dzde 5 Q=
A& st A oot

(1]

(2]

(4]

(5]

[6]

(10]

[11]

[12]

[13]

(14]

Zogst
A. Razban et al, “On-line control of a manufac-
turing cell using visual inspection,” Int. J. of CIM,
Taylors & Francis, vol. 4, no. 5 pp. 315- 320,
1991.
R. L.
manufacturing automation,” Computers in Industry,
Elsevier, vol. 14, pp. 123-129, 1990.
UC B, AL 71FES On-LineAl&,” X
Vs, A278 A2E, 1939,

Kegg, "“The development of sensors for

AR, “ComputerE 83t AFAA® T
714, A278 A2Z, 1989,
R. D. Boyle et al, Computer Vision @ A First

Course, Blackwell, 1988.

NHK®#7]15A 74 S4A75, CAojd ot s
Al AR FABA-ARATS, 1994,

fERUA, “SdA e 712 &8, Machinist, vol.
8, pp. 85-8K, 1990.

A7 led Y, Fd7ele AFAA, 54y
, 1994,

A, olAF, AYE, “Vision systemS ©]-&3 ¥
Bokg T ALY HAMAEse ek AT A 23] AE
Aolst& & =54, vol. 1, no. 1, pp. 93-99, Oct.,
1995.

W. Pratt, Digital Image Processing, NewYork :
John Willey & Sons, 1979.

Ellis. Horowitz, Fundermental of Computer Algo-
rithm, Computer Science Press, 1978.
93, HVS 719k 289 o3t |4
et MALSEY] =4, 1990.

David Marr, Vision, W. H. Freeman and Company,
USA, 1982

R. M. Haralick and L. G. Shapiro, Computer and
Robot vision, Addison Wesley, 1992,

#33), A%

X X 2

198510 Fud) AaEen &4,
A AAHI9906), 1991~ A B47]7)
A9 A9+ $AEok: ROBOT
VISION %! 2154 2]

Fohs}



