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Research on surface defect detection method of ice scoop

Yuan Weiqi, Qi Jianting

(Institute of Visual Inspection Technology, Shenyang University of Technology ,Shenyang 110870, China)

Abstract: Ice scoop surface defects include severe defects and minor defects. Serious defect detection technology is relatively mature,
while mild defect detection involves the game of missed detection and false detection. Serious defects belong to the waste products that
cannot be sold. Splitting and pollution in the mild defects are also waste products, while knots, mineral threads, decay, and color
difference belong to qualified products, and the price is lower than that of good products without defects. This article proposes a set of
solutions for the detection of mild defects: Firstly, the contour of the ice scoop is extracted and the surface area of the ice scoop is
located. Then, the surface of the ice scoop is preprocess. Finally, the linear equation fitted by the least-squares method and the
preprocessed gray value data subtract are used to calculate the deviation. The normal surface deviation value is obtained by iterative
fitting of the least-squares method, thereby calculating its standard deviation, and finally extracting the abnormal data ( defect) based on
the 30 criterion. The above algorithm can detect small-area light defects. For large-area decay, chromatic aberration, and other defects,
the deviation calculation based on the gray peak level linear equation is adopted. A combination of the two methods detects surface
defects on ice scoops. The ice scoop surface defects studied in this paper cover the main types of surface defects in the ice scoop
production industry, including knots, mineral lines, splitting, contamination, decay, and chromatic aberration. The algorithm test on
the self-built image database shows that the missed detection rate of this method is only 1. 27% , and the false detection rate is reduced to
3.85% , which demonstrates its practical deployment value.
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Fig. 1 Examples of surface defects of ice scoop
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Fig.2 lce scoop contour feature analysis
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Fig.3 Relative amplitude diagram
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Fig. 4 Relative amplitude histogram
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Fig.5 Ice scoop contour extraction result
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Fig.7 Grayscale distribution curve of abnormal data removal
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Fig. 8 Grayscale distribution curve of defect detection
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Gray value data first fit
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Fig. 11 Normal area gray value fitting straight line
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Fig. 18 Iterative fitting to correct out-of-tolerance data
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Fig. 20 Defect data analysis
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Defect extraction effect
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Fig. 23 Surface defect extraction result
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Table 1 Defect detection results

I ETUIES BB R [oAsiE 6y Kt ==/%
JEE GG 629 629 100. 00
RS Y 343 338 98. 54
JEEAF 750 750 100. 00
BEYT 560 558 99. 64
JEE I 630 628 99. 68
R YLk 530 521 98. 30
JUEBER 540 531 98.33
iR R 360 349 96. 95
J R 2% 200 196 98. 00
B A2E 238 228 95. 80
T A 200 197 98. 50
BRI 220 209 95.00
2 RERUNER
Table 2 Good test results
R AR o b A HELoR G BRAE/ %
675 26 649 3.85
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4.3 WAERZH
XFEL ERREE R T 0T AR SCE SCT AR PN SRS
NCD

CDR = x 100% (33)
TND
FD

FoR =Y % 100% (34)

IEHAAIN 2 ( correct detection rate, CDR) # 1R 3(33)
8 20 NCD (number of correct detection ) {38 £ Fh2k
AR 55 1E B R I A AR A B AL T, TND ( total number of
defects) 18 2 B FA A9 BUREAS %0, FDR (false detection
rate ) SR G I K 2 IR 28 (34) 318, 2P NFD (number of
false detects ) fRERTE KL i 1A 2 Hp A0 0 380 45 2R Sy Sl s 1) A
ARANEL NND (number of no defects ) 1438 B W BEAS 54,
WS R THnk 3 s,

*x3 WRERSIT
Table 3 Test result statistics
HRBEAREAAEL R A REARAN 5
5200 675 98.73 3.85

CDR/% FDR/%
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(e) BARKIA Ty £k (h) ATk
(e) Maximum between-class (f) Method of this article
variance method

Kl 24 ARSCT7 kS HAWIT ESCR X L
Fig. 24  Effect of the proposed method compared with
other methods
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Fig.25 Analysis of the detection effect of other methods
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Fig.26 Missed detection legend analysis
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