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Online Detection Method of Woven Bag Defects Based on Machine Vision
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Abstract To solve the problem of low accuracy and low efficiency in manual detection of woven bag defects, an
efficient online detection method for woven bag defects is proposed. The method collects images of woven bags
online and performs image processing to eliminate interference items and accurately detect defects in woven bags.
The image is preprocessed by using the mean filter and gray-scale open and close operations to eliminate black and
white stripes and gray-scale unevenness that interfere with defect detection in the image, and reduce noise. Use
differential image binarization to perform background segmentation on the image, and extract hole defects, wire
drawing defects, and excessive wire gaps, wrinkles, and black objects. At the same time, open and close operation
is used to connect the broken defects and eliminate the excessive wire gaps in the silk thread, so as to avoid the
omission of small defects. Feature extraction and defect detection are used to eliminate the interference of folds and
black objects, and detect holes and drawing defects. Experimental results show that the average correct detection
rate of 500 samples reaches 97.20%, the detection efficiency is 720 m/h, and the detection accuracy and efficiency
are high.

Key words machine vision; image processing; woven bag defects; online detection; interference elimination term
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Fig. 2 Flow chart of defect detection algorithm
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Fig. 3 Preprocessing images. (a) Original hole image; (b) mean filtered image of hole; (c) gray close operation image of

hole; (d) gray open operation image of hole; (e) original wire drawing; (f) close operation image of wire drawing;

(g) original black thing; (h) close operation image of the black thing
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Fig. 4 Images of difference image binarization. (a) Hole image; (b) wire drawing; (c) black thing
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Fig. 5 Diagram of defect detection results. (a) Close operation of the hole image; (b) open operation of the

hole image; (c) close operation of the wire drawing; (d) close operation of the black thing

4.3.2 AFAiERhik
AL e B AL e, R I BRUARRAE A A AR
FO AT I RFAE D CRAAZ 0D o /0N B L ik B
AN CFE M G AR LR A1 A /) i AR %) L3I B 1) 2
BURIAGE IR 5 M dh o S [R] RLKS 14 25 24 08 LT
e 10 T AR 2SR AN [R] MR 3 AR SO 4 1) 44 24 64 RIS AT
J 7RG BRI E A =200 FE g AL B f L B
G s A<T200 FITE R G4 e R T AL i
T AR 5 A 0 T AR BT T ARURRTE AN BE T R 8 B0 AL

e Sfe e A 0 Y TP . A8 AR 22 2B TR 180 8 4
MRZFHEZ KR, B 52280 — & 09 A B fLIR
SR T 6 G R S A BR8] 1 4 g i TP AT B
W22k, T LR O, B ES 22 2 i — 2 A B
D5 FVRRAE D o 4 B3R S8 O0T FL T sl g A 0 ) -4 . AR AT
ZIE 0. 12D =>—0. 5 HE R FLIF G A&
bl s D<<—0.5 8¢ D=>0. 1 HE RS9,

$ir 22 G B A I v, R AR 3 R /N K BE i o L 1)
G KB LCA A2 Z) MEWETF S, B hfie

201507-5



Wt 5ot T o R

Bk B T A DX B A28 /0N o ot 4 T B s DX 8
e/ INIR BEAH X 3T o B4 L)L BT LA B 22 2k S0 B RN
BaXaT,.G<5% A E W BAKLG=5%H
L =100 H5E h KA I 5 100> L =30 7] G /)
PLez b B . R e R P BT TE XY
IR PEAE AR A /N, AN BE ) A 5 /N KB T o5 L 48] 905 ok
By T, IF B, K B 5 /N R 22 B 0 KR B
T B RRAE FURR FH T 00 KL 22 B A RE T B 2R
Xt NP L2 BBE T HE . T 22 B 35 i Y
AR AR 5%, SR W 1 5 0l TR R D S0 HUE K 58 T
BN HA TS FEBR Ry T, 4K
T4F T AF I R - S e i A IS 1
EHEH N

NN

11 9

A :R“o (5
" R,
A5 F ol
p_Tr R R 6)
A,
LT N
S=A, .B—1. %)

XA, NN TR, VR, N H AR X 8 b 422 1 7
AR s B SRR T AL S H bR XA AR,

a6 B . 45 e i, FL45 0 7 19 R AiE
6 S MK, 24 S>7mF, A R/ M 22 i 2 S<
T HE A T . RRAE S B VTR 4 25
1R,

SN

[ 6 2t AT 4R AE 5]

Fig. 6 Structural factor characteristic diagram
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Table 1 Feature and defect classification matching table
No. Condition Classification

1 G>=5% and L=100 Big wire drawing

G=5% and
2 Small wire drawing
100>12>30 and S>7

3 G<5% Black stripes

4 G=5% and 100>L>30 and S<7 Black thing

5 A=200 and 0. 1=D=—0.5 Hole

6 D<<—0.5o0r D>0.1 Fold
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Fig. 7 Feature maps. (a) Defects of small wire drawing; (b) defects of big wire drawing; (c¢) defects of hole;

(d) defects of fold; (e) defects of the black thing
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Table 2 Test classification results

No. Specie Sample Success number Error number
1 Nonconforming product 400 389 11
2 Hole defects 48 46 2
3 Drawing defects 52 51 1
Total 500 486 14
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Fig. 8 Diagram of defect detection results
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