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solution to detect bubble defect in tires radiographic
1mages using image processing techniques
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Abstract: Ensuring the production of defected tires is important in the tire industry. X-ray
test is one of the most essential tests to detect defects that are not detectable by the human
eye. Due to the fact that the examination of x-ray images by the operator is a time consuming
and costly process, so the use of machine vision and machine learning techniques is an
important issue in this industry. In this paper, a new approach to detect tire defects in x-ray
images based on image processing techniques to extract texture characteristics from the
image is presented. In the proposed method, the image is smoothed first, The Gaussian and
middle filters were then used to produce a new image in which heterogeneity is shown in
the input image patterns, and then structural features and space transfer were used to detect
these types of defects. The defect is detected by applying a fast 2D Fourier transform and
examining the areas in the image. In order to evaluate the proposed solution, the tire data
set was prepared with x-ray images, which by applying the proposed algorithm on this
set, accuracy in diagnosing and recognizing the type of defect was obtained. The obtained
accuracy shows that the proposed algorithm has a high efficiency in the defect detection
stage.

Keywords: Tire troubleshooting, X-ray images, image smoothing, 2D fast Fourier
transform, Gaussian and middle filter
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