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Defect Detection and Contrast Improvement of Radiographic Images using
Nonlinear Diffusion Filter Method

A. Movafeghi**, E. Yahaghi? N. Mohammadzadeh®, B. Rokrok®
1. Nuclear Science and Technology Research Institute, AEOI, P.O.Box: 14395-836, Tehran — Iran
2. Physics Department, Imam Khomeini International University, P.O.Box: 34149-5599, Qazvin — Iran

Abstract: Image prosseing methods is useful for extraction of the defects such as porosity, slag and
crack in the noisy and low contrast industrial radiography images. It is noticeable that the defects appear
as the gradients in pixel values, therefore, the gradient based method can help to detect the defects. In
this research, different methods of gradient extraction such as Soble, Perwitt and the nonlinear diffusion
filter were implemented and tried to improve the edges and the defect detection. The nonlinear diffusion
filter method depends on diffusion coefficient, k, and the chosen value for k can affect the exact

smoothing of the edges. Thus, in this attempt, by the use of a new approach, in comparison with the
conventional edge finder methods, a nonlinear diffusion filter method is repeated and the edges are
smoothed in the obtained images. Then, the defects in the gradient of images are extracted by
substracting the original image from the obtained image. The mentioned methods were implemented in
different radiography images. The results show that the proposed method in comparison with local
gradient ones such as Sobel and Perwitt methods has superiority over different radiographic images as
confirmed by the radiography film interpreters.

Keywords: Industrial Radiography, Nonlinear Diffusion Filter, Gradient Extraction, Image
Processing, Weld Defects, Contrast Improvement
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1. Nonlinear Diffusion Method
2. Diffusion Coefficient

3. Soble, Perwitt

4, Variation

5. Peak of Signal to Noise Ratio
6. Mean Square Error
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