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 Present and Explain the Chan-Vese algorithm 

PDE based level set method  

  Describe a method to implement it. 

 Compare the Chan-Vese algorithm with: 

    - Thresholding 

    -  Edge based detection  

    -  K-means clustering 



Variational level set method: 

 

- Level set function:  
 

 

 

- Functional:   

  

 

 

 



Chan-Vese Functional to be minimized 



Euler Lagrange formulation  

Final PDE after Performing gradient decent 

BC: IC: 



Discretising variables 

Dicretised PDE: 



Can be solved using an iterative method. 

After Rearranging PDE (many steps)  

Final algorithm important steps: 

Set  

Solve the PDE in  to obtain  

Check if solution is stationary. If not n=n+1 and repeat. 

 





 Thesholding:  define a threshold brightness  

 

Input image Threshold segmentation 



• Edge based detection: discontinuities in gray-level, color and 

texture  

Sovel edge based detection 
Input image 



 K-means clustering: partition the image in k groups 

4-means segmentation Input image 



  Use specific metrics for comparing algorithms: 

-  Normalized Probabilistic Rand (NPR) index 

- Stability with respect to changes in parameter 

settings and with respect to different images 

- Test on Berkeley image segmentation database 

 (300 images with their ground truth) 



Questions? 


