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Abstract

Electronic components are the basic components of circuits and have a wide range of applications.
Traditional manual inspection has many shortcomings, and machine vision size measurement
technology came into being. Because of its high sensitivity, high precision and high durability,
machine vision has a great help to improve the level of industrial automation and industrial pro-
duction efficiency. According to the requirements of the subject, taking the single-chip microcom-
puter chip as the research object and detecting the length and width on the two-dimensional plane
of the single-chip microcomputer chip as the research goal, the hardware scheme of the sin-
gle-chip detection system based on machine vision is designed. The hardware composition in-
cludes the selection of light source and lighting method, and the choice of camera and lens. After
completing the hardware platform construction, at the same time, a calibration board for camera
calibration was produced and about 30 calibration pictures were taken on the debugged hardware
platform. Using MATLAB R2016A as the system’s software processing platform, on the one hand,
the MATLAB calibration box is used to calibrate the camera on the calibration map, and on the
other hand, the image processing code and measurement code for the measurement of the sin-
gle-chip chip size are written. Among them, the image processing link mainly includes image fil-
tering, binarization and edge extraction. After the size measurement experiment of the single-chip
microcomputer chip is completed, the experimental results are compared with the real size, and it
can be seen that the built-up machine vision-based measurement system for the dimensions of
electronic components meets the set goals of the subject.
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Figure 1. Hardware application sequence diagram
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Figure 2. Overall sequence of image processing
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Figure 3. Comparison of Gaussian filtering effect. (a) Original image; (b)
filtered image
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Figure 4. Gray inversion effect
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Figure 5. Threshold value is 200 effect
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Figure 6. Minimum external rectangle of
single chip microcomputer chip
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Figure 7. Camera calibration process
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