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Abstract

In this study, a side inspection system for circular o-ring, bolt, plastic and gasket using 8 side mirrors has
been developed. The system is comprised of a CCD camera, an illumination, the first 8 mirrors and the second
8 mirrors, and moreover the image processing algorithm for detecting three different type samples is developed,
The effectiveness of this algorithm was experimentally verified with three different type samples ,and the
inspection process is completed within max 02 second by help of smart camera. It is envisaged that this
inspection method for side inspection system of a circular will have a wide application in the future industry.

Key Words : 8 side mirrors, Image processing, CCD camera, lHlumination, Side inspection system
1. A B oA F 2FH(O-Ring)olHt, 558 EE, E8&

g 93 AEAFY S2L FHeeA dHe @
A48 AFe] vlAdARE PCB 719 ZARE oh HE FAkske A-ede AES st dAE

o, ARkl oblle] AMALY, HRAEY BUA  Sasiol @tk £ $9 A A AFS) 84
AL IC wire-bonding, 28 9] A4EA 5 T FANT ABY AW} Assich wek 4o ol

g Fotoll M o] Fofla gIef1~8]. olEl e AF F o FkjekE ol &ate] A AR FAE B =
Foll J3 Mo shtel HAF 2Eo]A o)A AF

« AN EHd e AT ag

Tel : 02-2260-3720, Fax : 02-2275-0162 & ojgd #Fgof sl HAARE TS} Aste &
e e dongauk o &5olx] F3vl, BAPYR|e 714 deadlel €t
Aedah:2008d 74 119 i O
1AL £ 20084 79 2290 utelo] [ojo] Fholeke o] 4-ste] 9% WS

g E - 2008d 849 20

@ Journal of KNEE, Vol. 22, No. 12, December 2008



Atsl7] flate] AFAF] FEe) 2ot fAME 2t 2. EH FAp AlAE
52 J2E FAste] Hste wals 1y g &
U=, ol AFo]l AAE Aol W=e] A 2.1 BAAZAE NS

o] o]FojAo}l SR olF F AF HAlE
B8 ) 2.1.1 821 0|29 %

A e Theket 98 g9 AlEe 49 DEAE A$- =9 H0[°1E 85 &t & 4H~
SUAAN} 7bsdtal dAE Av)e) Hsli #d 60?12 ‘9%’% 179 vl g B3lo] J4e HAET
8taL, a1dolE 9l AEe| AXHA| okm AAY ok 9¥E 85 Este] vHE FAT AL 1749 v
7Festedof b, 1d]9] sivelwto s Agel =u 2ol A 60[°H FAe] HEHEH olFolA] 45[°]¢)
A 7Fsd AR FAde] e wHuh BEG TS ARSI UrA] 9 AN

B AT E 2 2T &% BE 2 Zgx oflAl A|&Jstar HAbstaLA} s FBAojt} & AlE
g 727l A¥AFe] FHPA) 7P E 824 vl 5-25E oF S0[mmleldle] 12} nlelE 87o=
Azl diste] AQksta Zh Aol vehd Bak AxJstar 12k vlelE Fot] 59 92 241 87
A gEER A Jbe AUEE BAsgh 1 o)l & Ealo] Flujate] dAto] HutE JE’r 22} o}
23 AY AFolAe] FH A SugE 2 by o] whake 12} wieiel wekyl JASteE AAE 7
& Agrstn 1 S Frksith Eofl A2}, 45°]2 B-&E o] 87HS o) g4t

ar

i / 1
} / | N N\
23 ol Fx2) | Coxbiep xd 7oz
g =9 =Y grAlE AF oj2 .
(LED ) H QA elE) (b) 8 second side mirrors
(a) Mirrors system of 3D feature

- / \ ~

olef #x&) (LED & =%®) (1 DIED (AMCHAE 9I%)
(F}oiizty

(¢) Mirror system in device

yd

(2%

Jg 1. 029 g4 3 =X 7
Fig. 1. Feature of mirror and a device constitution

Y . OISR 227 129, 200851 122 @



81 O[O or HFMES ST INNDH WY

& AYAF) 20 YHL FAB 13 2 2% 1)
el gsiel TAE AF) Wye 29 13 2ok
olu) BAI RS B7) 918 THAAE AFe) 57
of wet =7)sh LEDS] wWake th= A Azksksich
o] 82} wj2) Al=gle AFS] 27)ol wet 13} ol
o ZEst 27] D B9 At Az FPsEh]
23} B2 ) A% 2 Fyols WATo RN §A
AL 7Ps® F28 2ES G40, ojn) AHeE
CIelel BAEE G0 oo Sl izt

5508, AAL RS FA Aolo] A
SARAOIE Bk} WA S $AolET 1o
ek

O

21.2 58 :.M°‘?>’

a8 2& 974e] 2[mmld 2Ho] 95W g 8
PIE olg3to] HANG d4e vehdoh £9
G H1ETt "1 oF 6019 gollen, 4
Al FHE 9H9FIA o HAE9e A-
gezA 583 At 7FsEtAl Bk 824 o
T AAEE 7 o] NZE AZEo IR Zhe
o] Fojof A& Fde A& & o, s A
=9 A=g a3l 1, 23} mlgly 9xg =43}
£ 7ls°] dasith

o i

213 2 HEZ B
DT 9P 4% BE 2L Fokad lad 9y
ol A

AFL 2z AFoih 2% 2 BH dule] whel F

SHE Gl 540
% 93 ABe] 35 AP 2L HAenoz
FHo] WS F4gos BPo] me ure wim

LED 238 A18300] 44 45 ojs), 5949
PSS B4 BEE BRe

A7} ke Aol vi3te] HasE R sl
8§ W) HREYE A8l 2N
ASsgk ol BES FRelA whlEe
o} gste] 29| ZA(Crack) FA} BolekE

7] Agoltk. @ WEY Fehay a3
kg Lol = Fakshs F4o] glo] ARl A4
LEDZ %& 33l 23¢ 2459 948 Y53
Atk 3% 300 2 A 87 vigel ofsf Poja

*
=0

\X
}
31

Jk“ >l’1 o> o>
o St wlo mo off

_i

(52

& e

a8 2. 82} &8 AL YN
Fig. 2. Image of 8 side mirror inspection
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