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Research on surface defect detection method for microchannel flow
channel plate based on image processing

Guo Jianglong Jiang Qing Cao Songxiao Song Tao

(China Jiliang University, College of Metrology & Measurement Engineering, Hangzhou 310018, China)

Abstract: A machine vision based surface defect detection method for microchannel flow channel plates is proposed to meet the demand
for automatic detection of complex surface defects in industrial automation production. This method focuses on common pit and damage
defects in the CV holes and expansion valve holes of the flow channel plate. Firstly, the ROI region is extracted through Hoff circle
detection to eliminate background interference. Gaussian filtering is used to filter the ROl image, and binarization and morphological
corrosion operations are used to filter out interference noise to highlight defect features. Then, the Two-Pass algorithm and seed filling
method are used to calculate the connected domain to achieve pit defect detection. Use circle search to find the inner and outer circles of
the hole end surface, unfold the circular ring, and use Canny edge detection operator to search for the defect contour, screen the contour
area to achieve the detection of damaged defects. Through comparative experiments, it has been verified that the method proposed in this
paper has a higher detection rate in the detection of defect samples in the runner plate compared to traditional surface defect detection
methods. The method proposed in this article has been validated to have a stable defect detection rate of over 92% on the surface of the
flow channel plate, and the algorithm has fast processing speed and strong robustness, achieving fast, non-contact high-precision
detection and meeting the requirements of industrial automation.

Keywords : defect detection; flow channel plate; image processing; region of interest
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Flow channel plate structure diagram

Fig. 1
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Fig.2  Comparison chart of defect samples
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Fig.4  Overall flow chart
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Fig.5 Process diagram of damage and defect detection
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Fig. 6 Process diagram of pit detection
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Fig. 7 ROI image

S, B IE I S EUSR Y i R PO A F R 2R w3 H Bk
A DARSAR MG M 7 SO 2 BRI A5 BB g o , L
LA e PR R T v ST RSB 38 ok o) P B IR R S
T TR A T INACT- A TR b BT 8 A~ R E kA y
AR, JE I BARSEg  RARREE S 18 IR (HId /4y
RO 1 R ROR S A, 2 R 2 T BBk R AT Bt R
£k,

2) G ek

g TG R BARAE 13 B B AN SRR L, XS
B T (AR B, 3 0 U5 v R 6% 28 i IR 30 2
0TS (R B3 B R AT AR (B 5 # , % T
SE TR PR PR, B H 11 A AR AR IR BE N b (x,y) X
REME H,, , & B H,,, JHECD) TS R R .
0, h(x,y)>H,,, ,or h(x,y)<H,, ()
h(x,y), H,,<h(x,y) <H,,

Horfr g (a,y) R A0 B 0 06 AR, M9 40 92 56 03
RME H,, B 145, 5 BME H,,, 8 255,

3) GBS 544k

Zont LR Fah PR — (AR SS , AR TP A A AR —
ORI IO RURR FE A i DR MR A5 5, Ry 1 MG R
O TR 573 10 0 G T O35 AT, 2 B AR s RN MR 7 X /N Y
PRSE DXl W UG GHATIEAS 2P I8 58 B A T I e 48 A
JE AT RIS 8 ik S I I3 SRR e R Ik v
5 AR At TR i EMR N 8 s
3.3 ERFENE X

1) ML g A T

R 7 T A ™ i 2 T T R, A R G A
HEFK T 0.5 mm® (ML, 2R ) ML 7E LT 1115
SRR 60 pixel® , X AME R N H AL B (E S, R
I8 T AR (B 93X — TR, 4% two-pass B ¥ v 1 THD AR ]
(B BOR D 7 6, AR 5 b 7 S A B b il i i 3
AR

(1) MG E K AR MxN i) —AEEMG SRR A L,
HpEMER (L) BRI 1(0,))

() ARG R e BB NMER AN P(iL,)) 35

g(x,y)=



- 44 - LSRR R e o

38 &

(a) ML TAL B ER

(a) Pit pretreatment image

(b) WA FAL 2 R
(b) Damage pretreatment image

Fl8 TiAbFRE G

Fig. 8 Preprocessing image

MEHME RS P(iL,)) S T 28 89K 2508, = (2)
FR .

Diff(i,j) =l P(i,j-T) I (2)

Diff(i,j) & AR 0 B AR &, PR i i DX 3k
TEI O BE(E g 255, WA T B 255,

(3) Two-Pass L4 1 WAL 9 firon, WA |
FIT A D718 R A, BN 1 A SUE AL IR FR e
label = 1, 4k Jj Y5 — G K i 22 e L LR ENTL
BB B HARIC A HT Y label {HED label +1, 45— &
ML L BB E A — A A SUE R A U AR
I label (R TZBE, YEGQELL AL EBR
RABN A BUERT BB/ label (EIR 1218 %

® [ ) L] [ )
olo|e ole|e ole|e ole|e

° ° ’ ° °

°ole oo oo oo

o o o @'
o|o|e| [o] e . oo [o @@

° ° e e

oo [o@ o|e o|e

Ko SH—kimid e

Fig.9 First scan process diagram
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