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A new “range-space” approach is described for synergistic resolution of both stereovision and reflectance (visual) modeling problems simultaneously. This synergistic approach can be applied to arbitrary camera arrangements with different intrinsic and extrinsic parameters, image types, image resolutions, and image number. These images are analyzed in a step-wise manner to extract 3-D range measurements and also to render a customized perspective view. The entire process is fully automatic. An extensive and detailed experimental validation phase supports the basic feasibility and generality of the Range-Space Approach.



                    
    


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

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        A low-cost, practical acquisition and rendering pipeline for real-time free-viewpoint video communication
                                        
                                    

                                    
                                        Article
                                         Open access
                                         07 March 2020
                                    

                                

                                Sverker Rasmuson, Erik Sintorn & Ulf Assarsson

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        An Efficient Octree Design for Local Variational Range Image Fusion
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2017
                                    

                                

                                
                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Multi-Resolution Range Data Fusion for Multi-View Stereo Reconstruction
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2013
                                    

                                

                                
                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Aliaga D. and Carlbom, I. 2001. Plenoptic stitching: A scalable method for reconstructing 3D interactive walkthroughs. In Proc. of Siggraph, Los Angeles, Aug. 12–17, 2001, pp. 443–450.

	Buehle, C., Bosse, M., McMillan, L., Gotler, S., and Cohen, M. 2001. Unstructured lumigraph rendering. In Proc. of Siggraph, Los Angeles, Aug. 12–17, 2001, pp. 425–432.

	Chai, J., Tong, X., Chan, S., and Shum, H. 2000. Plenoptic sampling. In Proc. of Siggraph, July 2000, pp. 307–318.

	Heigl, B., Koch, R., Pollefeys, M., Denzler, J., and Van Gool, L. 1999a. Plenoptic modeling and rendering from iimage sequences taken by hand-held camera. In Proc. of DAGM, pp. 94–101.

	Kang, S. 1999. A survey of image-based rendering techniques. In Proc. of SPIE, vol. 3641, San Jose, California, Jan. 1999, pp. 2–16.

                    Google Scholar 
                

	Kutulakos, K. and Seitz, S. 2000. Atheory of shape by space carving. International Journal of Computer Vision, 38(3):199–218.

                    Google Scholar 
                

	Lhuillier, M. 1998. Efficient dense matching for textured scenes using region growing. In Proc. of British Machine Vision Conference, Southampton, UK, Sept. 1998, vol. 2, pp. 700–709.

                    Google Scholar 
                

	Maimone, M. and Shafer, S. 1995. Modeling foreshortening in stereo vision using local spatial frequency. In Proc. of IEEE/RSJ Int. Conference on Intelligent Robots and Systems, Pittsburgh, PA, Aug. 1995, vol. 1, pp. 519–524.

                    Google Scholar 
                

	Marapane, S. and Trivedi, M. 1994. Multi-primitive hierarchical (MPH) stereo analysis. IEEE Transactions on Pattern Analysis and Machine Intelligence, 16(3).

	Ng, K.C. 2000. 3D Visual modeling and virtual view synthesis: A synergetic, range-space stereo approach using omni-directional images. Ph.D. dissertation, University of California, San Diego.

                    Google Scholar 
                

	Ng, K.C., Ishiguro, H., Trivedi, M., and Sogo, T. 1999b. Monitoring dynamically changing environments by ubiquitous vision system. IEEE Workshop on Visual Surveillance, Fort Collins, Colorado, June 1999, pp. 67–73.

	Ng, K.C., Trivedi, M., and Ishiguro, H. 1998. 3D Ranging and virtual view generation using omni-view cameras. In Proc. of SPIE Multimedia Systems and Applications, Boston, vol. 3528.

	Ng, K.C., Trivedi, M., and Ishiguro, H. 2001. Range-space approach for generalized multiple baseline stereo and direct virtual view synthesis. IEEE Workshop on Stereo and Multi-Baseline Vision, Kauai, HI, Dec. 9–10, 2001.

	Ng, K.C., Ishiguro, H., and Trivedi, M. 1999c. Multiple omni-directional vision sensors (ODVS) based visual modeling approach. Conference & Video Proc. of IEEE Visualization, San Francisco, California, Oct. 1999.

	Okutomi, M. and Kanade, T. 1993. A multiple baseline stereo. IEEE Transactions on Pattern Analysis and Machine Intelligence, 15(4): 353–363.

                    Google Scholar 
                

	Pavlidis, T. and Liow, Y. 1990. Integrating region growing and edge detection. IEEE Transaction on Pattern Analysis and Machine Intelligence, 12(3):225–233.

                    Google Scholar 
                

	Rander, P., Narayanan, P., and Kanade, T. 1996. Recovery of dynamic scene structure from multiple image sequences. In Proc. of International Conference on Multisensor Fusion and Integration for Intelligent Systems, Washington D.C., Dec. 1996, pp. 305–312.

	Seitz, S. and Dyer, C. 1999. Photorealistic scene reconstruction by voxel coloring. Int. Journal of Computer Vision, 35(2):151–173.

                    Google Scholar 
                

	Wang, Z. and Ohnishi, N. 1995. Deformable template based stereo. In Proc. of IEEE International Conference on Systems, Man and Cybernetics, Vancouver, BC, Canada, Oct. 1995, vol. 5, pp. 3884–3889.

                    Google Scholar 
                

	Xuan, J., Adali, T., and Wang, Y. 1995. Segmentation of magnetic resonance brain image: Integration region growing and edge detection. In Proc. of International Conference on Image Processing, Washington, DC, Oct. 1995, vol. 3, pp. 544–547.

                    Google Scholar 
                

	Zhang, Z. 1998. Image-based geometrically correct photorealistic scene/object modeling: A review. In Proc. Asian Conference on Computer Vision, pp. 279–288.


Download references




Author information
Authors and Affiliations
	AST – La Jolla Lab, STMicroelectronics, 4690 Executive Dr, San Diego, CA, 92121, USA
Kim C. Ng

	Computer Vision & Robotics Research Lab, University of California, San Diego, CA, 92093, USA
Mohan Trivedi

	Department of Computer and Communication Sciences, Wakayama University, Japan
Hiroshi Ishiguro


Authors	Kim C. NgView author publications
You can also search for this author in
                        PubMed Google Scholar



	Mohan TrivediView author publications
You can also search for this author in
                        PubMed Google Scholar



	Hiroshi IshiguroView author publications
You can also search for this author in
                        PubMed Google Scholar







Rights and permissions
Reprints and permissions


About this article
Cite this article
Ng, K.C., Trivedi, M. & Ishiguro, H. Generalized Multiple Baseline Stereo and Direct Virtual View Synthesis Using Range-Space Search, Match, and Render.
                    International Journal of Computer Vision 47, 131–147 (2002). https://doi.org/10.1023/A:1014589723611
Download citation
	Issue Date: April 2002

	DOI: https://doi.org/10.1023/A:1014589723611


Share this article
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
                        


	range-space approach
	generalized multiple baseline stereo
	direct virtual view synthesis
	wide-baseline stereo
	volumetric matching template
	matching curve characteristics
	error region
	volume growing
	virtual walkthrough
	image-based rendering
	omni-directional video








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            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
						
						
					


		
	
	
		
			
				
					
					34.205.43.164
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    