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model based on a new stopping edge function 

is proposed.  

In these new models two main modifications 

on the Shin’s one are proposed.  

- First, a filtering procedure is applied to 

the image gradient as follows: 
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- Second, a sharpening function is 

added to the edge stopping rule. Then 

the new proposed formula is given by 

equation (22): 
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Figures 5 and 6 represent the diffusion coefficient 

function )()( IvIg ∇−∇  and the flux function 

[ ] IIvIgI ∇∇−∇=∇ .)()()(φ  for the proposed 

diffusion model, respectively.  

 

Figure (5): Graph of the proposed diffusion 

 Coefficient function ( ) ( )IvIg ∇−∇ :  with α=0.1 

 

Figure (6): Graph of the flux function for the 

proposed model 

( ) ( ) ( )[ ]IvIgI ∇−∇=∇φ  with α=0.1 

 

For given α, K and a, it can be seen that the 

diffusion coefficient function increases to a 

maximum and then  decreases dramatically and 

crosses zero to achieve a minimum (when the 

gradient magnitude I∇  is bigger than 0 ). 

Tab. 3 shows the different steps of the 

proposed model. Figures 7(a1), 7(a2), and 

Figures 8(a1) and 8(a2) represent four 

radiographic images of weld with Internal 

Undercut, External Undercut, Lack of Fusion 

and Lack of Penetration defects, respectively. 

Figure7 (f1–f2) and Figure8 (f1–f2) show the 

restoration results of the diffusing process 

using the proposed model with a parameter 

K=3 and α=0.5. 

One can note from Figure7(f1–f2) and 

Figure8(f1–f2) that defects become visible in 

the diffused image. This indicates that the 

proposed model can sufficiently enhance 

hardly visible anomalies by simply smoothing 

low-gradient regions and preserving high-

gradient edges. 

To show furthermore the effectiveness of the 

proposed method, experiments have been 

carried on many radiographic images with 

defects. The algorithms are implemented on a 

personal computer. Images were 256×256 

pixels wide with 8-bit grayscale. The values 

of parameters α and K were set at fixed values 

of 0.5 and 3, respectively. The number of 

iterations is 20 for all test images. Figure7(a1–

a2) and Figure8(a1–a2) represent the original 

images of welded joints, Figure7(f1–f2) and 

Figure8(f1–f2) represent the diffusion results 

and Figure7(g1–g2) and Figure8(g1–g2) 

illustrate the simple thresholding results of the 

filtered images. 

Figures 9-12 show different 2D intensity 

profiles taken from the regions where the 

possible defects are suspected. For each curve 

we give the mean and the standard deviation.  

From these plots and by inspecting the 

standard deviation values one can clearly see 

that the new method allows to enhance and to 

sharpen different details of the weld defects 

without affecting the background or the 

neighboring regions. 

 

6. CONCLUSION  

 

In this paper, the anisotropic diffusion scheme 

for defect detection in the TFT-LCD screens 

is extended to the defect detection in 

radiographic images. These later are used in 

the inspection of welds in the pipelines. Until 


