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                                    Abstract
A framework that naturally uni?es smoothing and enhancement processes is presented. We generalize the linear and nonlinear scale spaces in the complex domain, by combining the difusion equation with the simpli?ed Schrödinger equation. A fundamental solution for the linear case is developed. Preliminary analysis of the complex difusion shows that the generalized difusion has properties of both forward and inverse difusion. An important observation, supported theoretically and numerically, is that the imaginary part can be regarded as an edge detector (smoothed second derivative), after rescaling by time, when the complex difusion coefficient approaches the real axis. Based on this observation, a nonlinear complex process for ramp preserving denoising is developed.
Keywords
	Scale-space
	image ?ltering
	image denoising
	image enhancement
	nonlinear difusion
	complex difusion.




                                
                            

                            
                                
                                    
                                        
                                            
                                                
                                                   This is a preview of subscription content, log in via an institution.
                                                
                                            

                                        

                                    
                                
                                
                                    
                                        
                                            
 
  
   Buying options

   
    
     	
       
        Chapter
      
	
       
        USD   29.95
       

      
	
       Price excludes VAT (USA)
      


             
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy Chapter
     

    

    
     	
       
        eBook
      
	
       USD   39.99
      
	
       Price excludes VAT (USA)
      


        
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy eBook
     

    

    
     	
       
        Softcover Book
      
	
       USD   54.99
      
	
       Price excludes VAT (USA)
      


        
      	Compact, lightweight edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Softcover Book
     

    

   

  

  
   Tax calculation will be finalised at checkout

   Purchases are for personal use only
Learn about institutional subscriptions
  

 

 
 


                                        

                                    
                                
                            

                            
                                
                                    
                                        Preview

                                        
                                            
                                                Unable to display preview. Download preview
                                                    PDF.

                                            
                                            Unable to display preview. Download preview
                                                PDF.

                                        

                                    

                                
                            

                            
                            
                                
                            


                            

                            

                            References
	F. Catte, P.L. Lions, J.M. Morel and T. Coll, “Image selective smoothing and edge detection by nonlinear difusion”, SIAM J. Num. Anal., vol. 29,no. 1, pp. 182–193, 1992.
Article 
    MathSciNet 
    MATH 
    
                    Google Scholar 
                

	J.J. Koenderink, “The structure of images”, Biol. Cybern., 50: 363–370, 1984.
Article 
    MathSciNet 
    MATH 
    
                    Google Scholar 
                

	M. Nagasawa, Schröinger equations and difusion theory, Monographs in mathematics, vol. 86, Birkhäuser Verlag, Basel, Switzerland 1993.

                    Google Scholar 
                

	P. Perona and J. Malik, “Scale-space and edge detection using anisotropic difusion”, EEE Trans. Pat. Anal. Machine Intel., vol. PAMI-12,no. 7, pp. 629–639, 1990.
Article 
    
                    Google Scholar 
                

	B.M ter Haar Romeny Ed., Geometry Driven Diffusion in Computer Vision, Kluwer Academic Publishers, 1994.

                        Google Scholar 
                

	A.P. Witkin, “Scale space filtering”, Proc. Int. Joint Conf. On Arti.cial Intelligence, pp. 1019–1023, 1983.

                        Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Department of Electrical Engineering, Technion - Israel Institute of Technology, Haifa, 32000, Israel
Guy Gilboa, Yehoshua Y. Zeevi & Nir A. Sochen


Authors	Guy GilboaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Yehoshua Y. ZeeviView author publications
You can also search for this author in
                        PubMed Google Scholar



	Nir A. SochenView author publications
You can also search for this author in
                        PubMed Google Scholar







Editor information
Editors and Affiliations
	Dept. of Mathematics & Computer Science, University of Richmond, Richmond, VA, 23173, USA
Michael Kerckhove 




Rights and permissions
Reprints and permissions


Copyright information
© 2001 Springer-Verlag Berlin Heidelberg


About this paper
Cite this paper
Gilboa, G., Zeevi, Y.Y., Sochen, N.A. (2001).  Complex Difusion Processes for Image Filtering.

                     In: Kerckhove, M. (eds) Scale-Space and Morphology in Computer Vision. Scale-Space 2001. Lecture Notes in Computer Science 2106, vol 2106. Springer, Berlin, Heidelberg. https://doi.org/10.1007/3-540-47778-0_27
Download citation
	.RIS
	.ENW
	.BIB

	DOI: https://doi.org/10.1007/3-540-47778-0_27

	Published: 22 June 2001

	
                            Publisher Name: Springer, Berlin, Heidelberg

	
                                Print ISBN: 978-3-540-42317-1

	
                                Online ISBN: 978-3-540-47778-5

	eBook Packages: Springer Book Archive


Share this paper
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                                Provided by the Springer Nature SharedIt content-sharing initiative
                            







Publish with us
Policies and ethics



                            
                            
    

                        

                    
                
                
                    
                        
                            
                                
                                    
                                        
                                            Access via your institution
                                            
                                                
                                            
                                        
                                    

                                
                            
                        
                        
                            
                        


                        
                            
                        


                        
                            

                                
                                    
                                        
                                            
 
  
   Buying options

   
    
     	
       
        Chapter
      
	
       
        USD   29.95
       

      
	
       Price excludes VAT (USA)
      


             
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy Chapter
     

    

    
     	
       
        eBook
      
	
       USD   39.99
      
	
       Price excludes VAT (USA)
      


        
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy eBook
     

    

    
     	
       
        Softcover Book
      
	
       USD   54.99
      
	
       Price excludes VAT (USA)
      


        
      	Compact, lightweight edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Softcover Book
     

    

   

  

  
   Tax calculation will be finalised at checkout

   Purchases are for personal use only
Learn about institutional subscriptions
  

 

 
 


                                        

                                    
                                

                                

                                

                                

                            

                        

                    
                

            
    

        
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					44.199.198.16
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	





    

    
    
    


