%18 % 3
2020 4F 6 A

R TR e 4l

Journal of Fujian University of Technology

Vol.18 No.3
Jun. 2020

doi:10.3969/j.issn.1672—4348.2020.03.012

B T340 52 BY 2K 6 42 FR ith 5% T &R Be 4 U

EHFE GAR 2mR T
(L#ggIRFR Fa84FE5 TRFR BE 8N 350118;
2483 0 T AL R A AT L AR R AR A 480 350118,
348 M T LAk 5 % B FHALAT L R AV HT s AR 430 350118)

WE., Astsaea ik meraen, X TAZMEH AR E T Aoy aahdn sk, SSEBR
FATTRAEE | H Canny H-F 40 & Fe Close_Edges 5 -F 4 ml ik A8 45 &, 5] B 6,42 W, 0 R f A B
B s e AR MRSE T R B XR M K EA S A Rkt A sLes A2, FRAER AN E
kARG A B B AR 4 R R RIE AR AT AL B g R H iR 2K T 5%,

HGEIR B4 Bk SR R A s AU ALAE 5 4 e
XHERFRERD . A

hESES: TP391

XEHS: 1672-4348(2020)03-0267-06

Surface defect detection of soft-pack lithium battery based on machine vision
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Abstract; An improved automatic detection method based on machine vision technology was proposed for de-

tecting surface defects of soft-pack lithium batteries. After the image was preprocessed, the Canny operator de-

tection method and the Close_Edges operator detection method were combined to segment the defects on the

surface of the soft-pack lithium battery; finally, the length and width of the scratches were calculated by the

minimum external rectangle method, and then the diameter of the pinhole was calculated by the accumulation

method. Experimental results show that this method can effectively detect the scratches and pinholes on the

surface of the soft-pack lithium battery, and the error of the defect size calculation is mostly within 5%.
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Fig.1 System hardware structure
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Tab.1 Actual defect sizes

mm
B i KB TEIE HiE
1 12.13 1.47 /
2 / / 1.24
3 / / 0.98
4 31.66 1.48 /
5 33.74 1.47 /
6 14.89 1.10 /
7 / / 1.26
8 10.15 1.46 /
9 30.42 1.78 /
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Fig2 Surface image of soft-pack lithium battery

after pretreatment
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Fig.3 Segmentation results by Canny operator detection
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Fig.4 Segmentation results by Close_Edges

operator detection
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Fig.5 Segmentation results by Sobel operator
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Tab.2 Defect size calculation results by Canny operator detection

K WK EE/mm KERE/% HWHSEE/mm SERE/% WA HA/mm HARE %
1 12.69 4.62 1.58 7.48 / /
2 / / / / 1.29 4.03
3 / / / / 1.02 4.08
4 33.21 4.90 1.52 2.70 / /
5 35.21 4.36 1.56 6.12 / /
6 Rtk / / / / /
7 / / / / 1.30 3.17
8 RNoEHE / / / / /
9 31.95 5.03 1.95 9.55 / /
%3 Close_Edges EFHRMEMRERTITELER
Tab.3 Defect size calculation results by Close_Edge operator detection
BREE HERE/mm KERZE/ % HREEE/mm SEERE/% HHRER/mm HRERE %
1 12.64 4.20 1.57 6.8 / /
2 / / / / 1.28 3.23
3 / / / / 1.01 3.06
4 33.24 4.99 1.55 4.73 / /
5 35.17 4.24 1.52 3.40 / /
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T ERKE/mmn KERZE/ % TESEE/mn SEEIRE/ % R ER/mm HAERE %
6 15.58 4.63 1.18 7.27 / /
7 / / / / 1.31 3.97
8 10.66 5.02 1.42 2.74 / /
9 31.78 4.47 1.91 7.30 / /

F4 HHH Close_Edges E FRAEMEERTITEER

Tab.4 Defect size calculation results by improved Close_Edge operator detection

5 HEKE/mm KEIRE/% HETEE/mm FEERE/% HEHA/mm HARE %

1 12.66 4.37 1.54 4.76 / /
2 / / / 1.27 2.42
3 / / / 1.00 2.04
4 33.09 4.52 1.54 4.05 / /
5 35.13 4.12 1.54 4.76 / /
6 15.52 4.23 1.16 5.45 / /
7 / / / / 1.29 2.38
8 10.62 4.73 1.54 5.48 / /
9 31.86 4.73 1.93 8.43 / /
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