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We compare two approaches to the problem of estimating the depth of a point in space from observing its image position in two different cameras: 1. The classical photogrammetric approach explicitly models the two cameras and estimates their intrinsic and extrinsic parameters using a tedious calibration procedure; 2. A generic machine learning approach where the mapping from image to spatial coordinates is directly approximated by a Gaussian Process regression. Our results show that the generic learning approach, in addition to simplifying the procedure of calibration, can lead to higher depth accuracies than classical calibration although no specific domain knowledge is used.
Keywords
	Predictive Distribution
	Camera Parameter
	Camera Model
	Image Position
	Bundle Adjustment

These keywords were added by machine and not by the authors. This process is experimental and the keywords may be updated as the learning algorithm improves.



                                
                            

                            
                                
                                    
                                        
                                            
                                                
                                                   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
	Luhmann, T.: Nahbereichsphotogrammetrie - Grundlagen, Methoden und Anwendungen. Wichmann (2000) [in German]

                        Google Scholar 
                

	Cristianini, N., Shawe-Taylor, J.: Support Vector Machines - and other kernel-based methods. Cambridge University Press, Cambridge (2000)

                    Google Scholar 
                

	Kay, S.M.: Statistical Signal Processing, vol. I. Prentice-Hall, Englewood Cliffs (1993)
MATH 
    
                    Google Scholar 
                

	Sundararajan, S., Keerthi, S.S.: Predictive Approaches for Choosing Hyperparameters in Gaussian Processes. Neural Computation 13, 1103–1118 (2001)
Article 
    MATH 
    
                    Google Scholar 
                

	Williams, C.K.I., Rasmussen, C.E.: Gaussian processes for regression. Advances in Neural Information Processing Systems 8, 514–520 (1996)

                    Google Scholar 
                

	Sinz, F.: Kamerakalibrierung und Tiefenschätzung - Ein Vergleich von klassischer Bündelblockausgleichung und statistischen Lernalgorithmen (2004), 
                      http://www.kyb.tuebingen.mpg.de/~fabee
                     [in German] 

	Abraham, S., Förstner, W.: Zur automatischen Modellwahl bei der Kalibrierung von CCD-Kameras. In: 19. DAGM-Symposium Mustererkennung 1997, pp. 147–155. Springer, Heidelberg (1997)

                    Google Scholar 
                


Download references




 Author information
Authors and Affiliations
	Max Planck Institute for Biological Cybernetics, Spemannstraße 38, 72076, Tübingen
Fabian H. Sinz, Gökhan H. Bakır, Carl Edward Rasmussen & Matthias O. Franz

	Informatics and Mathematical Modelling, Technical University of Denmark, Richard Petersens Plads, B321, 2800, Kongens Lyngby, Denmark
Joaquin Quiñonero Candela


Authors	Fabian H. SinzView author publications
You can also search for this author in
                        PubMed Google Scholar



	Joaquin Quiñonero CandelaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Gökhan H. BakırView author publications
You can also search for this author in
                        PubMed Google Scholar



	Carl Edward RasmussenView author publications
You can also search for this author in
                        PubMed Google Scholar



	Matthias O. FranzView author publications
You can also search for this author in
                        PubMed Google Scholar







 Editor information
Editors and Affiliations
	Max Planck Institute for Biological Cybernetics,, Spemannstr. 38, D-72076, Tübingen, Germany
Carl Edward Rasmussen 

	Max-Planck-Institute for Biological Cybernetics,, Spemannstr. 38, 72076, Tübingen, Germany
Heinrich H. Bülthoff 

	MPI for Biological Cybernetics, Spemannstr. 38, 72076, Tübingen, Germany
Bernhard Schölkopf 

	School of Psychology, University of Wales, Bangor, UK
Martin A. Giese 




 Rights and permissions
Reprints and permissions


 Copyright information
© 2004 Springer-Verlag Berlin Heidelberg


 About this paper
Cite this paper
Sinz, F.H., Candela, J.Q., Bakır, G.H., Rasmussen, C.E., Franz, M.O. (2004).  Learning Depth from Stereo.

                     In: Rasmussen, C.E., Bülthoff, H.H., Schölkopf, B., Giese, M.A. (eds) Pattern Recognition. DAGM 2004. Lecture Notes in Computer Science, vol 3175. Springer, Berlin, Heidelberg. https://doi.org/10.1007/978-3-540-28649-3_30
Download citation
	.RIS
	.ENW
	.BIB

	DOI: https://doi.org/10.1007/978-3-540-28649-3_30

	
                            Publisher Name: Springer, Berlin, Heidelberg

	
                                Print ISBN: 978-3-540-22945-2

	
                                Online ISBN: 978-3-540-28649-3

	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
						
						
					


		
	
	
		
			
				
					
					54.165.249.41
				

				Not affiliated

			

		
	
	
		
			
		
	
	© 2024 Springer Nature




	





    

    
    
    


