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Fig. 1 Schematic diagram of diameter measurement
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Fig. 2 flow chart of image processing
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Fig.6 Image of pipe edge using the method of neighborhood gray value difference
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Fig. 7 Pipe diameter distribution diagram
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Diameter Measurement System of Large Ductile Iron Pipe Based on

Machine Vision

SUN Liang, CHEN Zhan-chun, YAO Ai-ying, LIU Jin, LI Kai—-guo
(College of Mechanical and Vehical Engineering, Taiyuan University of Technology, Taiyuan 030024, Shanxi, China)

Abstract:

In order to improve the accuracy and efficiency of diameter measurement of large PE pipe, a machine vision
measurement system for the pipes with large diameter was established. An edge detection method based on
the differences of neighborhood gray values was proposed according to the characteristics of the image. The
measurement system is a machine vision measurement system consisting of a CCD camera, a LED light source
and a computer. The CCD camera takes the image. The methods of image filtering, image segmentation, image
edge detection, and image sub-pixel edge detection are used to extract the edges of the pipe. The two edges
of the pipe are fitted into two straight lines using the least square method. Based on the principle of small
hole imaging and the imaging characteristics of cylindrical objects, the diameter of the pipe is calculated, and
the corresponding mathematical model is established. The experiment proves that the system can accurately
and efficiently detect the diameter of the pipe in real time, with error of less than 0.1 mm, which meets the
requirements of actual production. The diameter measurement system has good practical value.
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