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Recognition and classification for steel strip surface defect images

based on rough set theory
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Abstract; The 20dimensional feature vectors of intensity, texture and geometry characteristics for six kinds of steel strip
surface typical defects images are extracted. The key technology of Rough Set theory is described. The decision table of the
steel strip surface images recognition is created, the reduction for decision table is carried out, and the decision rules are
obtained from the training sample images directly. The test samples of the steel surface defect images have been classified
with application of decision rules, and then compare with the BP neural network algorithm. The recognition and
classification of steel strip surface typical defects images based on rough set theory is effective.
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Fig. 1 Several common defects of steel strip
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Fig.2 The algorithm flow of rules access and classification
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Tab.1 Decision table of raining samples for defect images
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Al A2 A3 A18  Al19  A20 JmiE
1 485 492 0.06 - 22 50 26 1
2 468 471  0.06 - 18 47 23 1
29 35 39 0.57 - 28 59 36 2
30 43 48  0.56 - 26 54 33 2
61 943 834 0.13 - 22 49 27 3
62 999 891 0.11 22 48 27 3
94 491 272 0.17 - 24 48 29 4
95 532 275  0.09 - 24 49 29 4
114 4001 1486 0.50 - 23 47 30 5
115 1948 76  0.50 - 23 46 30 5
163 61 20 0.33 - 26 52 32 6
164 45 18 0.29 - 27 55 34 6
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Tab.2 Discrete decision table for training samples
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Al A2 A3 o AI18  A19 A20  JEfE
1 4 2 0 1 2 1 1
2 4 2 0 1 1 0 1
29 0 0 1 2 2 2 2
30 1 0 1 2 2 2 2
61 5 3 0 1 1 1 3
62 5 3 0 1 1 1 3
94 4 2 0 2 1 2 4
95 4 2 0 2 1 2 4
114 6 3 1 2 1 2 5
115 6 3 1 2 1 2 5
163 1 0 0 2 2 2 6
164 1 0 0 2 2 2 6

2.4 RFFRELE RN A A& K

PR R B LG AT 20 . SR 2 AT LR
W FE PR R, A A ZR B Ak 2 (B R AR A7 7 3
PR AU G TR , I AR BT A7 4% 1 i P #R J2 al #E

A e ) S R, B AR R R ITTARI . AR
HE 2 2 A Z R AG B AT S T, KR P AM
KN A R, IR TN R A B R IR ROR

J M 24 o SEE W AP 3R D

1) V10 25 8 T A 0 1 50 R P ) S A B 5

2) I e SRR LA S AR B0 T TS

3N IHHAREMEZEE SCF (a,C,D)  AIRA
o0 JE M o AT LY, R EAE o 72T

4) F 2T Je B R R R AT — BOVE A A AR Bk
RRA —BUERY R 2% T 2y g, 7 %8 1

R 2
S e e 54 2 o 0 T 24 7, B 4 75 ) i A
LS £

Pt e, 1 %F 164 AN I Zhobe AR 15 21 19 45 1 J o 4
ZITTHL 100 25, Tt F .
Reduct #1 = { A7, A8, Al4 ,A17, A19} ;
Reduct #2 = { A6, A11, Al4, A17, A19] ;
Reduct #3 = [ A3, A7, All, Al4, A17, A19,
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1 (A5=2) & (A11=2) = (Dec=1);

L2 (A1=3) & (A7=2) = (Dec=1);

F 3 (A2=0) & (A11=0) = (Dec=2);
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Tab.3 The recognition results compared RS algorithm with BP algorithm
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