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Classification of Surface Defect on Steel Strip by KNN Classifier

Cheol Ho Kim®, Se Ho Choi"*, Won Jong Joo" and Gi Bum Kim"**

ABSTRACT

This paper proposes a new steel strip surface inspection system. The system acquires bright and dark field images of
defects by using a stroboscopic IR LED illuminator and area camera system and the defect images are preprocessed and
segmented in real time for feature extraction. 4113 defect samples of hot rolled steel strip are used to develop KNN (k-
Nearest Neighbor) classifier which classifies the defects into 8 different types. The developed KNN classifier
demonstrates about 85% classifying performance which is considered very plausible result.

Key Words : Steel Strip(’4 =), Surface Inspection(EH ZAA}), k Nearest Neighbor(KNN, k & o|2),
Synchronization(5 7] 3}), IR LED(H 9] X Z ), Feature Extraction(5 3 %)

1. M8 HEe Fdo wet % 55F(A,B,CD,E)CE
UHdeEd A 533 E 539 HEas 24
e X2FE uiFRG HAZH] 5% M 25-50%71A o2t

A7 3 }—01 Aol AAARYG AR A= Aol A% Az uwet deiEE 3YY 57
&3} olFolA F ZUY Ailol W& F2F (grade) FEI wir]7] HME BFEY EF,
g ole 7 2d9 FZI stFe] FHAAY A& e, 271, 93 Fol AF3| AFHoE AEH
2k Agolyd tAAdd AFHeR JFE v ook o T YT tiF R HAGA A
7] gEeltt! ZF Y& Aiste die oy A F Zd BE FAle ZARRY A7 o Este
o] AL Aol sted dAHJ FHLS NEA WS ARSI $toh § AR mE SE¢
FA(hot rolling), 2)FF ¥ A(pickling), 3)FAFA 150~800m/min)2 X 7teE &kl (in-line) ZY A
(cold rolling), 4)=F & & (galvanizing), 5)PIF&]dF  aHE HFE AL g XM F ALS WHzo}
(finishing) 52L& Wrolxi o7jol EAHgFAH 71 vigtdA (urte A2FES 32 F 2
(annealing)= EFE 4 Arh Z ZY(steel strip) AAre] Zh(feeling)l] 98} TH& uizich ol Z

m[o

& Hed:r2006d 2823 AMEUL: 20063 649 99

«  AgAgddidn ¥ dstEzds 385

# X223 7|edTA AEATIE

# ZAAA: AgAdusn JIALA - AESFEHE
E-mail joo@snut.ac kr Tel. (02) 970-6340

e AgAddism JAMA - AEeHITER

80



Ads - AA

o

}oln
-1)1
o

714

CRAFAHALFYIA A3 E AsE

[e]

< AZhol o3 AAF BHHE EA s B4 30%
el ege&S 7Y Aol g olFd FR
HolEHE BAER Fotd EZAFLE 9% I=
W(feed-back) ZtEY WulE T FF doy
S22 AHEE & ¢!

olgt L A E EFstn F ZY W
ALgHle] zHF 87 & o] F AR R ol f
<3 2o AAe 159 A8 ZdE AAE
g A2l AAHreal-time) 2 E o] F o] Aok 3l
ol g mE JAAME F JAoldl(image
processing and understanding) AT E o] siilo] &
o3z gt EAE EE AFE v$ @
< G973 v](contrastyE 7HA 1 Qlo] WA AT
9] FEo] EEHatA ol T v+ Fug
AZEHO] 7lgEe] ozt AME 4 TA
of Wzt Age] F/I 10 AA7FA] oo HT
579 2ot IYo wet o ey
o] oz, Fx gL dHE /A= ,\l‘“
A @goeziyg ZAF THE EYsle
(classiﬁer)§ NEsl=

oo

L

L
“

P

flo

Zol o 0134:%3\‘4
T Bt B ZLH]E 98 A= "}7]

2}01] 23 E/7IY A58 Yol R'?LE]W‘
]"‘5]°1°]¢ 5“:]" PEY 3t 74"}’8”3]
& BE AYAEL 9%l doly B FF
E‘%‘"’ﬂ HA & Aol FAE A
13 ]—;}_a olf-olth. Iz AdH] <}
248 F4 dvolH #HE 7,
Aztstd HH|FEAE A7
Azt g& %i% ‘&&olth

E =8dAMe AT 2Y 2 ¥
3 TEE A% 7]‘%‘} 847 FHo
Ak Ao AT dHolHE —E—‘Tarﬂ‘)ﬂ A F
3t s=HojHoRE A
2 5-7]3}(synchronization)”} & ‘Z
on ATEYHOE nd HAXe ¢uyF 54 A
% (feature selection) ¥ F S LA 2gF
T B5E AsiA R e Fo] AlgFE
KNN(k nearest neighbor)7] & o]&3% EFI7E 7
et 2HATS Horsid o

Al

2y

3171
3o, vAdrlE

g sl

2. AEF=A
Fig. 1 & @A 4438 Ed AJAA Fulg
Egoln Farlse 1% o% FU # 3Yd

81

BEHE AAlztez AF v & 53} &
ojmlA] ZaAY ZI¥E A ko2 AA
(filtering), 9 ¥T(area segmentation), ©]A3}
(thresholding), & 3% (feature extraction)® 43§
F A2 2RV g8 2¥ FRE wEE =

RAolth, &3t ZFAR dlolHE HAdle ez}
doz Z+ Ay AAAd wHE FF& vz
7Y AA BAARE & oo wWE zY

9 F4 8¢ Wiy’

LED
B3N

s (D

[&:¢-FF D]

88 M4 Pc
(STB2 AN A
€ Inay

Fig. 1 Steel strip surface inspection system
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Fig. 2 Prototype surface inspection system
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Fig. 3 Optical part of experimental equipment
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Fig. 4 Flow chart of software procedure
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