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Defect Detection Method for Wet-pressed Ferrite Magnets

LIANG Dong, Gu Jiening, DING Li, ZHANG Chen
(College of Mechanical Engineering, Jiangsu University of Technology, Changzhou 213001, Jiangsu, China)

Abstract: A machine vision-based appearance detection system is proposed for automatically detecting the appearance defects of
wet-pressed ferrite magnets. Firstly, the system structure and electrical control part are introduced. Then, according to the charac-
teristics of crack noise on the surface of wet-pressed ferrite magnets, multi-scale gray transform is used to enhance the contrast of
feature domain, and fast discrete Fourier transform is used to locate the defect accurately. Finally, the image is segmented by hard
threshold, and the accuracies of gray morphological filtering and soft morphological hybrid filtering are compared. Experiments
show that the soft morphological hybrid filter is more suitable for multi-texture defect recognition of wet-pressed ferrite magnets.
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1. Vibration plate 2. The first test station 3. The second test sta-
tion 4. The third test station 5. The fourth test station 6. The
fifth test station 7. The sixth test station 8. Magnetic tile collect-
ing disc 9. Rotary table 10. Stepper motor 11. Light source
12. CCD 13. Single rod
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Fig.1 The 3d structure of the testing system
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Fig.2 Testing system hardware layout diagram
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Fig.3 The light source illustration of the testing system
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(a) The original image

(b) Gray level transformation
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Fig.4 Multiscale gray level conversion
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(a) Gray level transformation

(b) Spectrum
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Fig. 5 Fast Fourier image transform

2.4
it DFT 35, PG AR SO ZS Ui
s, MAERET A B 515 R i 22 EHA



7 f L
. 678 - %) 5 2 7 2019 10

BHR, 8 TR e R B B RBE RS
UL 22 B AT, HR— A S8R R R /N B i
S 1, O EUE S BRAS o0 N R ke AH I FEAH
i, IR SRR O L R TS R
DIb2edE, AR . A EEIT, BpaT45 2] —ig
R . HEADERMT

(1) WITBAR RIS, A SCE R TR IR e 3
W, A PR PR IS S A M EIER, 50
PRI MG S s oy, XA R B SR
., HEMRRBEGRISER, nngEg
HUFSERARE . N B EA Dy 8RR BRI &
A D& B A5 38 PREN -

1

Hwyyd+w“0@yﬁ" )
XEAMER n1=3.0, n2=8.0 &L 280
ZAEME N, B4R 6-c ZET ni-n2 WA 6 Fr
N

-
(c) Filter
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Fig. 6 Gaussian filter
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(b) Time domain graph

(a) Frequency domain graph
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Fig. 7 Inverse Discrete Fourier Transform
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Fig.8 Hybrid filter combining soft expansion and
soft corrosion
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Tab.1 Pixel statistical table for geometric feature screening of
ferrite wet pressure magnets

. Pixel size  Pixel size Screened Percentage
Picture .. L .
of original  of binari- pixel after
number . . . .
image zation Size screening
Fig.8-a 326400 301500 31140 10.3%
Fig.8-b 326400 229264 38900 16.9%
Fig.8-c 326400 219264 24150 11.1%
Fig.8-d 326400 219264 24150 11.1%
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(a) The original image

(c) Gray level morphological filtering (d) Soft morphological hybrid filtering
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Fig.9 Test and analysis of algorithms
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