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Abstract: Objective: This study aimed to study the automatic
detection method of common appearance defects in the production
process of Qinginchang. Methods: CMOS camera was used to
obtain the image information of the product online, and image
processing technology was used to extract the appearance defect
features of the product and analyze the types of defects. Results:
The accuracy rate of the online detection method for the common
appearance defects of kissing intestines was 97.2%. Conclusion:
The method is simple and has broad application prospect.
Keywords: Qinginchang; machine vision; image processing;

defect detection
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Figure 1 Qualified products and all kinds of

defective products

LT 3% 25 T 40 SR UK i R R LR O o R R SR I AL
LA I A AR T 2 D T A B AT A5 R R
MESEI T 8% M ATEL Tk, B BT W 5T 24 R AR A A A
77 B BACRRAE AR BURR E B AR i . A 5 R Y
I REAR e M T T T 2 5 M AR UK RSz 0

TFFE AU A AL ¢ B0 0 A 0 6 A, 485 45 T8 1°F LAY 9 3L
T LASEEN 26 58 i JL 2o DL Ah 0L 5% YR 1Y 7 46 i 1k K
YRGBT ARG REAL A 7 PR AR .
1 A e

EEREC Y R on U IR IR SR L
BRREAT B o3 A3 24953 19 R B PR 25 5 L UKL 3 38 M 7 7% B
KWL i i 2 P A5 OR 4 DX R A5 R B IX Bl 9 2 O A
ST RO A AE R MU AT 30 R AT A R USSR AR
6] B2 T AR B 3 W K I SR s B i 1 1R AL 2R
F AR S5 [ 09 S0 8RR AE AT B2 O 20 R0 L AR T
FRUC D e R B 2 ) TR e I M O T A 2
BiR
2 KRR A

PG R S DAL 3 AL 45 foh 2 258 B L AH BIL L B8k B RO
ARy o [ REEB P EEEZA 0. 0T
N 43— 2 8 1 4 e 8 R I 30 5 6 >R 4 1) PR 3t 47 Bk
7 il DX Al 73 1 LA KA N e Ak B



F&M | Vol.38, No.12

5 oo X o
L BEBCRENR 2. G 3. PR RN 4 fRIREE 5. ok
B3
B2 AZbMNRETEAR
Figure 2 Schematic diagram of online detection

principle
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Figure 3 Schematic diagram of principle of self-rotating

assisted multi-angle image acquisition
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Figure 4 Schematic diagram of image region

segmentation
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Figure 5

Median filtered image
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Figure 6 Canny operator edge detection
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Figure 7 Contour processing of Qinginchang image
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Figure 8  Schematic diagram of the smallest enclosing
rectangle of different types of defective
contour
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Schematic diagram of the proportion of

Qinginchang to window area
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Figure 10  Schematic diagram of end feature

area division
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Figure 11 Schematic diagram of the two-end outline

sweeping chain code
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Figure 12 End contour equally spaced segments
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Figure 13
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Figure 14 A sketch drawing of the central contour
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Figure 15 The sampling distance changes relative

to its mean
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Figure 16 Outline diagram of abnormal defective

product
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Figure 17 Convex shell diagram of irregular defect
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Figure 19 Length frequency distribution diagram of
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Figure 20  Statistical diagram of maximum slope difference

between qualified product and cut-off
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Figure 21 Statistical standard deviation of contour

distance in the middle of affinity intestine
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Figure 22 The area ratio of the actual contour to the

convex hull contour of the cracked and

irregular defective products
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Figure 23  Defective product classification flow chart
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