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Automatic Detection Technique of Dual Screw Holes Based on Morphology

YANG Xue,CHEN Yongqing,GUO Jianliang, CHENG Xiaomin, CHEN Lianqing

(School of Materials and Chemical Engineering,Ningbo University of Technology, Ningbo,Zhejiang 315211, China)

Abstract ; For meeting the requirement of precise, high-speed and objective real-time inspection of the double screw
holes, an image acquisition system was constructed to collect the product images to be inspected, during which the key
technology for visual inspection system realization was studied. Due to the multiple inspection characteristics of double
screw holes including the screw thread existence, the rotten tooth existence, and the size tolerance of small diameter, the
image was processed through the morphology pretreatment and the maximum between-cluster variance threshold value
method segmentation. The inspection zone, image comparison, and region description technology were used to analyze
the screw hole. The gray value and pixels quantity were adopted as the main proof of screw hole characteristic
recognition. A machine vision automatic inspection system was developed with the visual inspection software and the
image capture mechanism. The test result shows that the dual screw holes can be successfully inspected using the
proposed system.
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Detection system structure
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Figure 1
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Figure 2 Source image

2 HIMMNRFEHE

TREMG R IR FE G, % TS R WS 520, 1
TERL MRS | W08 S X TR G A T AL B, 9 o e s
T . RGIFRAFRA NI LabVIEW,
2.1 s2FLM
2.1.1  IRfLEMG wikb R

2 AMEFLR FAR R B o i Ab B

1) JE 2R P E AL 3

TR = B PR B T B 25 G b A s 24015 35
O R AR B 3 43 5 ] AT 2 9 ke 11 R 1)
J7 11, BURMENG ) 2 R | A 2 e b s T

W f AU R AL, b A5 IR, How sy
Sk Df Db AR

fb=(fDb)Ob (D)

X N SRSCR G N PR #R AR AL B, S5 SR an &l 3 fr

7, UG T A B R =

(a)ZE ML (b) FIEFL

X
2

(c)/ Mz

B3 ML

Figure 3 Close operation
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Figure 4 Target pixel calculation
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Figure 5 Flow chart of automatic detection system
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Figure 6 Detection result of dual screw holes
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