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Study on Visual Detection of Foreign Matter in Groove

of Zirconium Tube Based on Average Template Method
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Hunan University, Changsha, 410082, China)

Abstract: In order to solve the problems of poor accuracy and low efficiency in manual detection of foreign mat—
ters in the internal and external wall groove of zirconium tube,a visual detection method based on the average tem—
plate is proposed in the paper. In this method, compound light source is used to image the conical surface of the groove
on the inner and outer walls of zirconium tube, and the obtained image is unfolded into rectangle image.Based on the
threshold setting , the similarity comparison and replacement of the gray value of the column pixels are carried out, and
then the average template of the groove without foreign matters is designed. The suspected foreign matters are located
by the difference detection between the template and the real image. Finally, the foreign matters are identified accord—
ing to the actual criterion rules. Experimental test and enterprise application show that the method can effectively de—
tect the small size foreign matters in the groove of zirconium tube, with an accuracy of 99.6% ,and an detection effi—
ciency of 1.84 s/piece,and the corresponding equipment runs well in the enterprise.
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Fig.1 Zirconium tube

Az BT R TSR I AR R AN R B
RO HR 10 s/AR A IS B2 247 0.01 mm, Kzl ER
KT 99%.

1.2 REAR

F T A8 N AINBE B 11 3 T AR X L 2R 2 A7 A
120° O fBAREAA B, L S AR B 30 1 9 A 2%, ok
FHRE ST OB SR 5, PR gy
RN NG S YA AR T WL, 7 (5
T AR A 7 BRI 1SRG RS 8 . 5 4A &k
BB, AR SCR T 2T WA MBS A AR
A IR v T ST RR.



12 4]

) 18 5% - B PSR 12 B B A I 1 S AL A5 55

KA 50 mm E BRI TS, BT IEFRCR,
AP AN DT AN A —3KR B b, SR R 28
i, (Rl PR ARG T, A48
PN AMEEYE 1 1] K S 340 T i se RS 10T B LR
BRI 200 1 /AR AR FHE EEZY 2R 0.005 mm, LR IR
SEERREIARIIN A 2(a) R, A LR E] 2(h) Fs.
AL S

LB
 PHRRECEL
~| jlﬁ‘
S~ o) | X ]

R

(b)5eIEl
A2 phrErER

Fig.2 Schematic diagram of imaging scheme
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Fig.4 Two kinds of groove foreign matter
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Fig.6 Process diagram of image preprocessing
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based on bilinear interpolation algorithm
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