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ABSTRACT: The work aims to solve the problems of current paper defect classification algorithm, including poor re-
al-time ability and difficulty in adapting to the requirements of on-line detection of the production line. An on-line paper
defect classification method based on background subtraction and support vector machine (SVM) was proposed. Firstly,
background subtraction method was used to determine whether the paper contained defects. Then, the paper with defects
was marked by the marking machine and the images were stored. The eigenvectors of enclosing rectangle in the paper
defect area were extracted. Finally, the paper defects were classified by SVM. Based on the comparison of the proposed
method and the existing BP neural network as well as the naive Bayesian method, the classification accuracy was higher
than that of the existing classification method. The four kinds of paper defects with classification accuracy of over 90%
and good real-time ability were more suitable for on-line detection. The proposed method can effectively classify paper
defects and meet the requirements of real-time detection and classification of the production line.
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Fig.1 Flow chart of paper defect classification

¢ ZRAAIKEE (L)
PR

a IEFAUIKENSR b F LR AUKE &

[ 2

d FHESMACKER o ZREAKEER (EA)

Fig.2 Background subtraction effect

AR PR AR S0 R ik

1) FFERDZA By FEU o X T 400 B 7E LA
AR (9 32 BUAN REAE B RO IR ) 2 2R B8, 25 AN
P B S

2) 3O HRFY R I L7 X e 7 LA A 5K 1 g 4 A SR
3) R EIBUR B IX 70 BE I RHE
ST LU RO, W58 T AR DX LA AR
AT 73 S 4% A RFAE 1)
3.1

P8 1 0 2 3294 BRI Ay P18 4518 3R i B R JEE T 4%



. 178 - fu %% TR

2018 4F 12 A

1, 408 X s 1) die /NIMEFE IS B IR I M WL
A (1),

1 .. ..
Mean _ﬂZf(lﬁj) (l!.] ES} (1)

Kb fCiy) WAUREEG (iy) SKEME; S
SRR X 3 e /NN TE 4 DX 38 5 MON R 4097 [X Sl fe
ININBEREIE B RN T 5 M- N T g 205 X 8 g /N o Mg
TE &R 1 BAR 2 A

3.2

P15 9 < o v 22 S 2 PR AR 45 AR R i K (EL S
PRV 24 PR R RO JEE o 0 DX Bl ) e /N e A
IR BE bR 2E o* WK (2).

o1 A
o= NN M) (S @)

fcqu( lJ) Uﬁsﬁ/ﬂé\igﬁ(l)*ﬁﬁ], Mean
Hl (1) TR BEAME

3.3

BT i I R T =R DX 3l R (B T8 B4 AR BLBE o [0 3
MBS AR, 2R I AR DX I 55 (B () AR DU B B sy o 4K
g DX I8 ) (1R BE L= (3 ),

= (3)

K A4 AU IR N MEFRTE A LA
AU X B/ NIMERIE R . X Bk M-N AR
HMESEE XY, BIA . A=M'N; L=2(M+N), A (3)
A1 (4),

_ @m(M-N)
(M +N)

4

3.4

FBRHE T BRI P 245 B . A
AR A R IR BE AR5 I HURE T 08, s (HE
iz ), Wl (5),

H==3% fG)logl /()] (ijeS) (5)

i=1 j=1

XA 432, B TR B A TA R 400 A s
Pk AT N 2R DA Bk gl o By LA B T a5 7E B
R 7T, BT SR g s R e i Tl AHALAE SEPR
AP bR AR R R R, SRR N T TR
U A 4% R B, X BRI A 7 0 S 2 7 0000 A ok
ARIFFE LS o TR e A O 65 T, 4% 7 XTI 2k
FEAS B H 2SR X AR Y 324 At 1) 52 AL ( Support
Vector Machine, SVM ) 111

SVM J&—Mpill Zrblan 2 (AL, o] LU T
Yoy 2RI [R]85, SR ] AL e ST AR SR

ISR VC 4E RS FNEE R XU e/ B A Y
SVM 2 ALK IXURS: /N AE oA 0], BV 512
2 IR 22 1 B/ M

SVM A B —A i e, MBI M
i, Wi B E IR R 22K 02K . HAl, i SVM
ZRGP AR TR Sy R Ak 2 260,
FLARIE IR BT B bs s BUH AT B, F 2 2
WS REATR AR, K5 G IFFA N — A e AL
RV 368 3ok SR e DR AR )R S B 22 3 702 o XA AR
SORPE TR, SRR LU IR E 5 (8] 42205 2 1 i %)
ZA T KA IR S R B2 7 KA AR i

IR T4 B ] ek i EAEL, M3 20> — ek o
RIS o BETE P s 2 4 BB T 328,
DLIEL 3,4 ZEREA— LT Bl 6 0 JEH SVM K
SEIMITIE . X 4 R MEAT, fLI, AR,
TESY IR, Selil 73 e <l v 22U (R[] 25 2 JE A
WIERYR ), WARRRYR, WIFEASE, &L v &
I AL R ), DL

FLi V B
warvae ) Cum v ) (vt v 0

e FLiR JIE £

b
€

Kl 3 SVM Sl £k
Fig.3 SVM multi-classification
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Fig.4 Paper defect detection device for the lab
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Tab.1 Eigenvectors of all kinds of paper defects
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