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A Study on Improvement of Image Processing for Precision Inner
Diameter Measurement of Circular Hole
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ABSTRACT

In this paper, the measurement of the inner diameter dimension of the circular hole by using a machine vision
system was studied. This paper was focused on the theory and key technologies of machine vision inspection
technology for the improvement of measurement accuracy and speed of the micro circular holes. A new method
was proposed and was verified through the experiments on Gray conversion, binarization, edge extraction and Hough
transform in machine vision system processes. Firstly, the Hough transform was proposed in order to improve the
speed increase and implementation ease, it demonstrated the superiority of Hough transform and improvement
through a comparative experiment. Secondly, we propose a calibration method of the system in order to obtain
exactly the inner diameter of the circular hole. Finally, we demonstrate the reliability of the entire system as a
MATLAB-based implementation of the GUI program, measuring the inner diameter of the circular hole through the

circular holes of different dimensions measuring experiment.
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Table 1. Result of Hough Transform

Center Pixel Time

Coordinates Radius (ms)

a ;(5);;(7)(2)‘1‘ 65.4892 140
b ?;;;%2; 784718 156
c ;?g?égi 914582 140
d 138237'123411 96.2285 919
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Table 2. Result of Improvement Hough Transform

Center Pixel Time
Coordinates Radius (ms)
356.2054
a 64.857 32
201.8009
271.0525
b 78.0525 33
182.0467
285.541
¢ 91.5732 33
212428
1822741
d 95.8176 120
328.1909
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