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Fabric defect detection based on one-class support vector machine
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Abstract ; In order to realize on-line defect detection of fabric in real industry, an abnormal fabric detection method based on One-Class Sup-
port Vector Machine (OCSVM) was proposed. The fabric images were collected by a CCD camera and were filtered by median filter before
the features of sub-images were extracted from the divided rectangular areas. Two groups of effective feature vectors were decided by experi-
ments. After the normalization and dimensionality reduction by using principal component analysis, the features were employed in the training
of OCSVM, which subsequently could be used to locate and label the abnormal regions. The defective regions could be obtained through the
combination of detection results obtained from the two different groups of feature factors. The experimental results indicate that the algorithm
could correctly identify different defects and could effectively reduce the false alarm rate and missed detection rate. It provided an available
solution to solve the problem of the difficulty in acquiring enough defective samples in the practical production and has a good generalization
performance to the unknown test samples. The algorithm can meet the demand of industrial application.

Key words: fabric; defect detection; machine learning; support vector machine (SVM)

0 7 = N TR AL AR 38 B R BRI, I A7 AR DR AR
o Al AR gl . Tl A 3K R4 o K e
fege b, 8 = R b i B A I 2RSS BB A Sh AR B R SR AL T AT RE . R A B R A

Y5 B H#5:2015 - 09 - 21

E&TE : HEARBEE BRI (51005077) s HH T m AR # RS BHIFE 4 (159:35,20133514110008 ) 5 [FIRE AR TR R4
BHIF R 4 (WKI-FI27) 5 B R BR SRFHE 50 H (2011Q0K216) ; #6248 A8 B AR SE 4 TR Zh T H (2014107007 ) 5 4w 248 Jo it R W Jmy Bk o 3t
H (FJQI2014008 , FIQI2013024 ) ; 4% #44 f S A bty Sk ARG IR HRI (BRI (2013)71 5) s i d s F AR 3L 4701 H (2015]01234)

PEE B : 2 HE (1991 - ), 2, & 1R, AR ad A& N\, 22 ICH0R I A PG Ak 345 5 THT AT 5T E-mail ;371054258 @ qq. com

BIEBRAN BRI, B, 58 5, 4 £E R0 E-mail ; zhongshuncong@ hotmail. com



. 238 - #L H

™ & $33 %

SUYHEBEATIN L (%) 1 FH F2 2EIH 45 0« B T G it2E R AR
(959 B T 40 M 9 7 i R TR AR A O ik
Horp HLERAE S 0 5 1 R B T A% G A 350k JC 2 LE AL
AR, 32 3 T ORI 2 1 R .

FE NS B R T R B L2~ BRIE i 2
2oyt AR I AL SIS DU 45 55, X SRRk
TEL\ W HCHE R A 2 7 )iz B AT, 0 : Kuo 45
NP Ay =Y 1K NI EZ eI A I = R ey
SELEAG I 5 K2 SR A GMM B 3k 9 44 17 3 ( RBF)
2 WL N A0 2 e AT BELIEAG T 5 Y. Yin 25 A A
FH/NEEAG 25 G BP 4 28 I 28 X 8V HRORE E 1 7 53 2%
IS T S e ) S A v G SRUIE G AR B TR AR
PG PR IE S HE U2 43 SE B R O AT 5325
SFANE YN UGS % & N K s N IR S DS 10N
DB B G DN 85 XA ) SO S5 O SR iR A T e A

{RRAB G BLAR 7 ) T i I ghod # 4t 7
SRRV RAE AR B 2 0 3 i RO 3, X Tk = ARk
Pes b IR R A 5 S8t AT . X
R AR I LA T4 2 08 & R K i i A
MBIl g~ 7k, HRE 8 A RGkE o AL e L e 7 > T ik
HP < SERRCTOME ™ A et 2 27 ) ELXS /INREAS T A Ze
SR R - B B i R B AR S
Wk, TSR 2 BUIE SN W S0 45 A HED
AN  FELU i A 7 vhly A SO 8 2L R A B 3k
B, IR 5 2R i S i RE A Y o R A I B H il ok
RRAEN

PRI , A9 2 1 DA S S A T ) AT, R 6
7 #5 0] 72 HL (one-class support vector machine, OCS-
VM) X VIR FEAT PO, T BB AR 25 2R

1 T FAE S ] LAY S 38U
(RIIEERES

Sk SRR AR A 1R . AR S i
CCD TV AHPLAE 2k 2R £ 210y 15U X 2R A5 1) Tl 4R ik
A P ELDE I LA RIR B, ARG U 1 2 A AR T
FGCRAFAERAE T8 HURGE . 388 i S g i P2
REXT IO DX AT A7 SO ) R ik 1) i 4, AR 4T 15
— A A BN 3 A 20 AT i, R R T B3 2 SR 1)
AL UIZR LA B, AR P 5 b £ B 7 41
BRI [ R 22 05 DO IR I 2R A (R R A ) o [ A
(A B BR5 B0 TR BB A7 16 . 2B F AT
LA TRV RRAIE [ H A5 31 0 G I 45 R 45 5 ok, il iR &
S IIBOE X IA A I R AR I

HRGE S 18 PR G \
v v
o
) )
B T TR T T

7 1 RN freditl

|

| i |
|

[

1 A2
HeH2 TTH—feab A

X ARAHHVRFAE ) 5 | X PIERARFAE 1 43 A T l

|
|
|
v
| LA T LIAHER]
|
|
|
|

¥
PR T LT | | SR HEE 16 53 ‘

ﬁua—ftﬁ& B A0
X PTZHARE 1) B 3 5] RSB 5 R A
HEATE R SbT iﬂmfiﬁﬁ‘f{ﬂ‘ﬁ%’aﬂ?
LA 305 I 9 3 | A TR T2 53R ‘
Fri Lo K T BRI Ik

() FIR R (b) SEER R
BT T PHLLRFIE 1) A B2 SVM Bk A 14
1.1 ZFEFmENIEIREM
SO )AL B N B R E SR AR
AR HORE g A 2 TR AL 4 3] — A g 4 25 T, £ 3K 2 [ o
KOS B2
HA 7R ZENIE 2 B

' 2 3 d
X X X X

K2 SCRprm LA R IR

r— X EEIMAN Gy —XF @ EH I B K(x,
x)— A FH a,—AA R BB

M2 Hal LI, SVM 7R BT —
W2 A R P AT R PR AL A, B R TR RO —
AR,

SCRFREAUNE IS 2T 9 VO HERE RIS K
W fr/ N SR o A AR T A R A7 2] fiE ) 2 [
FARITR AL HIHET E

TELRIEA R TG OL T AR AR 73 2R pR A -

f(x) = sgni Z (ayK(x; %) +b)} (D



42 I, A TS SR ) LA S SRS DU AT - 239 -

|1k

A K (o, o0 ) st FH B8 24 14 N FR R, it e mT DAFE
AN AR BE W 25 T SRR — R 2R MR 0 f5 1 4k
P,
1.2 $HERERERE

TEPERIBETTH FRE A R EON 3 225 S B 43R
A B CHEZNWEH . AL ZE R st w
FHISEAR YR K B AR AR SO R IE i IR 21
TEZH B BURHIE ] o R — 20 42

SRS 2R 2 e UL R R TR RIS , AR BESE R
FHULT PRALRRAE 1) S 4 R B 0 S A i . 8 S
PULHAFEEL AN 55— dLRRIE I o0 6 PSS P &
(BMH AvE2E SRS =R — 25k ) DA 3
AR RS9 14 4 Haralick 20 FASEAE (AR
P X HCEE AEFIPE AH S A RS ) 5 ALY
Tk B2 6 NG BT EUR N T AN
FENOT L R K T R R — R R NG K 4y
A — B Ge it 5 IR AR P — Rl By e s
B 37 B OC R RS 430 B B g i i, BB 8
ASE T Ml S B 33 TR A A DG o

3 Ao P A SRR A 20 0 SR ) S AL 5 SR ) 4
G AT DR G- BER A 67t KR 43 S8 Y B e, I mT
LA 3502 R U 1 i LAY /D F R
1.3 13— FERGB T

P 2R A 0 9 R I (B B 0 2 5 K, AR R

(a) A IFRFIE L) HERHRRE L B RIS S

ORISR R A (01— (R BRI [ - 1,11
D LA 2 SRR AT RO R

1 BB, ARPIRE 1 FL 0T A 22
LR MR, AR BFTEASIT— LJR O (e
ERGAT(PCA) ™ B TRFAERELR , B TUAR S LD
SR IR U LRI L, A D A0
WA A HE I TG M A ™
2 B R RO AT
21 EHREMHRAR

LS AT RSB B4 o P
6 TS 5 LR X SO SR B S5
ST O 55— AU E I RO RG] S e e
R SRR PR R 45 4 2 2k T LB R
SERUIER B

HEA BT B AL 1 Ay — AL
SR 3 () 3 () FF % L O TERAE D I 415
SPAERRICIT AR . A GRS GO R R e
3(b) 3 () B [ AR HE A BRI — 4145
AT RIS AL E 1 R 00T D B 45 R 0
SN, PR [ RERGIIZS RAOAL A B : L PIALEG
WA AR5 HE AR 15 2 IS 0412
ISRy AR I8, 36 ST 0 2055
AL AT U O TAIE D AT L2

(b) "RFAE ) 543 ZH G BCE | (RIS 53

(c) FrIFRFIE L) SR HORE2 B KA,

(d) HFAE 1) k5 LR ECRE2 (R 25 2

B3 B IR X A

PSSR X HE rpal LU o PR A 1) 2
GBI KGR IO DB T A ) H B — SR
R DI K SO BRRAE 3 2, B 0 RO DX SR ]
AR A —E S, B —E R E Bl iR

PG BAIE T P ALFRAF(E AL A 7 R B 5
2.2 SEBEMENLER

SEBAEL LI O K /NN 756 x 798 [ RIR FEAR
K531 14 x 14 A5 BIG S, A5 RIH 1568 4



- 240 - HL H

T $33 %

IEH S SO R YNGR A SO il ALE T
GRJe o In 2 940 AMEAR [EIR B (2 820 ASAN 5 BRUIE Y
PR 120 A~ 55 BOIE 9 BBk ) BEAT I, 5L 56
SE RIS IE B FEAK I AEG 22 99. 64% , X455
SEUIE )RR A G VEAf < 0y 93.33%

Horp 32 2ORBEZE IS I BCR I 1A 4 FTs o

(a) TCHUAEAT R BRASLIN 2 28

(b) HEUBEATER RG24 S

(c) BRUEAER 2SN 2 2R

(d) FBAEATRE RN 421

(e) FUEAT R4 RINZS S

(F) FRAEARY SHO R 2 2

(b) TLEATRI 70 R S
B4 AR e

MR EE R A AT LIAG AR SE 00 5k X 2 i
IR AT — 7 A3 I TR v PG D T

2.3 EXiEAMRIE

SR TR A A M 2 A AR S HE RN 2 S
P P FR I 2 SR 1) B AL R LA T A,
MR WE S FrR,

)

(a) BACARAGIN A A Jo B EASE 225 SR 1

(b) Az 26 P S REE RIS 52
PS5 s e RN S P T P A DM 45

23t WL 2 B8 HAG ) PR A v
3 4EihE

ABEFELL SR 1) LA 0 e e, U ZE T LG
>J 3 RV e TR SR R AR BT %, ol T 2l
AEHBE AT I o S A5 1] F2 AL L 25 Ay IRURS: 5 /A o i
W, BA L a7 I Ik AN B A S il KLk 4
JRrte e A, e o 22 I 245 77 3k v )l R fEL 1P AL 5 RE
TE/NREAE DL N AR > o i T3 28 SVM g T
SR , nT A ARG Y AT RE HR B B A R B HROE
XHRFIRE A BAT B IO HE) 1, Ak TR HTIE ke
PEAT N7 2 DR O SECHE A A P SIS B ot AN A2 33
AR AN, 35 L IR A b 28 v A ROE TRUA IR X
S, B3 SVM H 5 B0 1E W VAR AR AT U1 2%,
LT A 250 A A 7 S B R SBOBERE A A B R A AR M)
)AL, M5 1 S

ABIEFE R P LEL RS A SR S I A< 08 735 36 HG
PEAT N L , 551X W AL AR 1 245 3 19 45 R e R 1]
FIE (7 SBUHE X I8, RS H AR B 3 25 PR AN A B A 4
RERFHEAE 3 AL 075 3 v] LR GRUE T R R RO RT3 T
AR ARG b G I B I A R A P . HL
A LA e A A A i AR S AR A 7 T Y
P EORTEIAS MR AR 1 4R B — AP, X Hl a:
S AERREAS I ) Tk R R A —E S H N E

2% 3L ik ( References) :

[1] NGANHY T, PANG G K H, YUNG N H C. Automated
fabric defect detection-A review [ J |. Image and Vision
Computing ,2011,29(7) :442-458.



42 LR , 55 < T BAZE SR i HL SUY RIS 5 - 241 -

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

KUO C F J, LEE C, TSAI C. Using a neural network to i-
dentify fabric defects in dynamic cloth inspection[ J]. Tex-
tile Research Journal ,2003,73(3) :238-244.
ik F BT S S R A SR B Ay KR
WFFEL D], P . P4 o FRH R TR %25, 2010.
YIN Y, ZHANG K, LU W. Textile Flaw Classification by
Wavelet Reconstruction and BP Neural Network[ C]//ISNN
2009 ( Part II, Lecture Notes in Computer Science). Wu-
han:[s.n. ],2009 :694-701.
FHS, PSR T B, A TRTSR AT DR IBOIE ) 7R R ML A
ML, S6H T2 ,2014,41(6) :19-26.
LW, EFEE T 2B R ESE SR
SR [J]. HHAAL AR 5 6, 2007 ,43 (36) :233-237.
2L B B RS AL AR R [ ML b3 L
R R, 2012,
o B SCRE I S LA O 4R [ M. b st hE A
G4 hAt:,2000.
SEHE BRI, BT AR Y B 3 R S
ARG sk I [ 7], HLel A2, 2015,32 (11) : 1511-
1516.
ZHOU Jian, WANG Jun. Fabric defect detection using a-
daptive dictionaries[ ] ]. Textile Research Journal, 2013,
83(17) :1846-1859.
M. B UG AR R ) TR E ST M. R v

A5 A
LI PhAR IR B TR S ML U IR AR I AT ST [T ] HLHL T2 ,2016,33(2) 1237 - 241.

LAN Yu-jie, ZHONG Shun-cong. Fabric defect detection based on one-class support vector machine[ J |. Journal of Mechanical & Electrical Engineering, 2016,
33(2):237 -241.

[12]

[13]

[14]

[15]

PSS K7 L, 2014

GONZALES R C, WOODS R E. Digital Image Processing,
Second Edition[ M ]. NJ; Pearson Education, Inc. ,2002.
ZHANG D, ZHAO M, ZHOU Z, et al. Characterization of
wire rope defects with gray level co-occurrence matrix of
magnetic flux leakage images[ J]. Journal of Nondestruc-
tive Evaluation,2013,32(1) .1-7.

RAHEJA J L, KUMAR S, CHAUDHARY A. Fabric defect
detection based on GLCM and gabor filter; a comparison
[J]. Optik,2013,124(23) .:6469-6474.

HARALICK R M, SHANMUGAM K, DINSTEIN I H.
Textural features for image classification [ J ]. IEEE
Trans. Syst. Man Cybern,1973,3(6) :610-621.

Be o B BCFERALELIM )L JEnT HLA Tl s AL
2006.

i, B 5 RE T3 -Matlab SORSZHIM . b
S LT Tl i, 2008.

LENG Qiu-jun, ZHANG Hu, FAN Chen, et al. Fabric de-
fect detection using independent component analysis and
phase congruency[ J ]. Wuhan University Journal of Nat-
ural Sciences,2014,19(4) :328-334.

[#RAE .0k 5]

CHLHE TR ) 2435 s http : //www. meem. com. cn

(L35 236 W)

£ % 3Lk ( References) :

(1]

(2]

(3]

(4]

(5]

(6]

FRUTYR. JEFHLAF L 1) o R AR 7~ A A 96 26 8 AF 5
[D]. WG RE: W RE T RF AR 5= R,
2006.

4F 7% BEF FPGA [ = AH =k & TAE SR i 5
SEIRLD . e Ao B R R A% B 15 BB, 2012,
M 3 LT FPGA M F A E S RAELE(D]. 5t
MR ZE IS AURF 5 H R 25,2007

F o, N B, BT FPCGA RSB R ER
GBI ] ML TR R 2015 ,44(3) :61-64.

X Z . DDS £ AR K HAE BITS sy i [T ]. 4-HEF,
2001(7) :7-9.

XI5 . MC145163P B G AH T & 45 19 I 28 5 5 H

[J]. [EAh T ITasft,2005 (12) :46-50.
B 7 BT Az D RE R s AT L ] LA
T#£,2014,31(4) :532-536.
8 e — iR B BREOR B 27MCMOS J 5845 1 e
Bt D] Kb R R S ol R B, 2011,
W¥ AT JET EPROM 25050 PWM B 88 iy it T].
oS H 354k ,2008 (4) 169-71.
SRS, AR R e e, A5 R T IR /N 3k 2k Ot
AT [T]. HLHL T ,2013,30(6) :696-699.
WANG Fa-qiang, MA Xi-kui. Effects of switching frequen-
cy and leakage inductance on slow — scale stability in a

voltage controlled flyback converter[ J].

B,2013(12) .137-144.

Chinese Physics

[#RAE .ok 5]





