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ABSTRACT


		Hybrid transparency is an approach for real-time approximation of order-independent transparency. Our hybrid approach combines an accurate compositing, of a few core transparent layers, with a quick approximation, for the remaining layers. Its main advantage, the ability to operate in bounded memory without noticeable artifacts, enables its usage with high scene complexity and image resolution, which other approaches fail to handle. Hybrid transparency is suitable for highly-parallel execution, can be implemented in current GPUs and further improved, with minimal architecture changes. We present quality, memory, and performance analysis and comparisons which demonstrate that hybrid transparency is able to generate high-quality images at competitive frames rates and with the lowest memory consumption among comparable OIT techniques.

	



Skip Supplemental Material SectionSupplemental Material


 


p103-maule.mp4mp4
93.1 MB

Play streamDownload










                    References
                

	Bavoil, L., and Myers, K., 2008. Order independent transparency with dual depth peeling. Technical report, NVIDIA.Google Scholar[image: Google Scholar]
	Bavoil, L., Callahan, S. P., Lefohn, A., Comba, Jo a. L. D., and Silva, C. T. 2007. Multi-fragment effects on the GPU using the k-buffer. In I3D '07: Proceedings of the 2007 Symposium on Interactive 3D Graphics and Games, 97--104.  Google Scholar[image: Google Scholar]Digital Library[image: Digital Library]
	Carpenter, L. 1984. The a-buffer, an antialiased hidden surface method. In SIGGRAPH '84: Proceedings of the 11th Annual Conference on Computer Graphics and Interactive Techniques, 103--108.  Google Scholar[image: Google Scholar]Digital Library[image: Digital Library]
	Enderton, E., Sintorn, E., Shirley, P., and Luebke, D. 2010. Stochastic transparency. In I3D '10: Proceedings of the 2010 ACM SIGGRAPH Symposium on Interactive 3D Graphics and Games, 157--164.  Google Scholar[image: Google Scholar]Digital Library[image: Digital Library]
	Everitt, C., 2001. Interactive order-independent transparency. Technical report, NVIDIA Corporation.Google Scholar[image: Google Scholar]
	Jouppi, N. P., and Chang, C.-F. 1999. Z3: an economical hardware technique for high-quality antialiasing and transparency. In HWWS '99: Proceedings of the ACM SIGGRAPH/EUROGRAPHICS Workshop on Graphics Hardware, 85--93.  Google Scholar[image: Google Scholar]Digital Library[image: Digital Library]
	Maule, M., Comba, J. L., Torchelsen, R. P., and Bastos, R. 2011. A survey of raster-based transparency techniques. Computers & Graphics 35&lt;, 6, 1023--1034.  Google Scholar[image: Google Scholar]Digital Library[image: Digital Library]
	Maule, M., Comba, J. L., Torchelsen, R. P., and Bastos, R. 2012. Memory-efficient order-independent transparency with dynamic fragment buffer. In 25th SIBGRAPI Conference on Graphics, Patterns and Images (SIBGRAPI), 2012.  Google Scholar[image: Google Scholar]Digital Library[image: Digital Library]
	Meshkin, H., 2007. Sort-independent alpha blending. Perpetual Entertainment, GDC Session.Google Scholar[image: Google Scholar]
	Porter, T., and Duff, T. 1984. Compositing digital images. SIGGRAPH Comput. Graph. 18, 3, 253--259.  Google Scholar[image: Google Scholar]Digital Library[image: Digital Library]
	Salvi, M., Montgomery, J., and Lefohn, A. 2011. Adaptive transparency. In Proceedings of the ACM SIGGRAPH Symposium on High Performance Graphics, ACM, New York, NY, USA, HPG '11, 119--126.  Google Scholar[image: Google Scholar]Digital Library[image: Digital Library]
	Yang, J. C., Hensley, J., Grűn, H., and Thibieroz, N. 2010. Real-time concurrent linked list construction on the GPU. Computer Graphics Forum 29, 4, 1297--1304.  Google Scholar[image: Google Scholar]Digital Library[image: Digital Library]



  
    
      Cited By
View all
    

      [image: ]

      

  













    
    
        
        



        
        









    
    
        
        



        
        Index Terms


        

    


	Hybrid transparency
	Applied computing

	Document management and text processing

	Document capture

	Graphics recognition and interpretation









	Computing methodologies

	Artificial intelligence

	Computer vision

	Image and video acquisition

	3D imaging









	Computer graphics

	Animation












        

    











    
    
        
        



        
        

        

    





        
         Recommendations
 





        
        	Moment-Based Order-Independent Transparency

		Compositing transparent surfaces rendered in an arbitrary order requires techniques for order-independent transparency. Each surface color needs to be multiplied by the appropriate transmittance to the eye to incorporate occlusion. Building upon moment ...


Read More


	Moment transparency
HPG '18: Proceedings of the Conference on High-Performance Graphics  

		We introduce moment transparency, a new solution to real-time order-independent transparency. It expands upon existing approximate transmittance function techniques by using moments to capture and reconstruct the transmittance function. Because the ...


Read More


	Stochastic transparency
I3D '10: Proceedings of the 2010 ACM SIGGRAPH symposium on Interactive 3D Graphics and Games  

		Stochastic transparency provides a unified approach to order-independent transparency, anti-aliasing, and deep shadow maps. It augments screen-door transparency using a random sub-pixel stipple pattern, where each fragment of transparent geometry covers ...


Read More















    
    
        
        



        
        









    
    
        
        



        
        

        

    



        

    





        
        



        
         Comments
 





        
        
Please enable JavaScript to view thecomments powered by Disqus.








        
        Login options
Check if you have access through your login credentials or your institution to get full access on this article.
Sign in

Full Access
Get this Publication





	Information
	Contributors

	Published in










    
    
        
        



        
        [image: cover image ACM Conferences]
I3D '13: Proceedings of the ACM SIGGRAPH Symposium on Interactive 3D Graphics and Games
March 2013
242  pages
ISBN:9781450319560
DOI:10.1145/2448196
	Conference Chairs: 
	[image: Author Picture]Gopi MeenakshisundaramUniversity of California, Irvine
,
	[image: Author Picture]Sung-Eui YoonKorea Advanced Institute of Science and Technology
,
	Editor: 
	[image: Author Picture]Stephen N. SpencerUniversity of Washington
,
	General Chairs: 
	[image: Author Picture]Marc OlanoUniversity of Maryland, Baltimore County
,
	[image: Author Picture]Miguel A. OtaduyURJC Madrid










        

    

Copyright © 2013 ACM
Permission to make digital or hard copies of all or part of this work for personal or classroom use is granted without fee provided that copies are not made or distributed for profit or commercial advantage and that copies bear this notice and the full citation on the first page. Copyrights for components of this work owned by others than ACM must be honored. Abstracting with credit is permitted. To copy otherwise, or republish, to post on servers or to redistribute to lists, requires prior specific permission and/or a fee. Request permissions from [email protected]


Sponsors


In-Cooperation


Publisher

Association for Computing Machinery
New York, NY, United States













    
    
        
        



        
            
                Publication History
            

        
        	Published: 21 March 2013




        

    





        
        



        
         Permissions
Request permissions about this article.
Request Permissions



Check for updates
[image: Check for updates on crossmark]


Author Tags
	order-independent transparency
	real-time rendering
	visibility determination





Qualifiers
	research-article


Conference











    
    
        
        



        
        Acceptance Rates
Overall Acceptance Rate148of485submissions,31%




        

    











    
    
        
        



        
        







Upcoming Conference

    
        
        
        
        
          
            
                
                    
                        I3D '24
                    
                    
                        
                            	Sponsor:
	
                                            siggraph
										


                        

                        
                

                
                    
                        
                            Symposium on Interactive 3D Graphics and Games                                
                        
                    
                        
                     
                    
                        
                            
                                    
                            
                            
                                May 8 - 10, 2024
                            
                        

                        
                            
                                
                            
                            
                                
                                    Philadelphia ,
                                
                                
                                    PA ,              
                                 
                                
                                    USA       
                                
                            
                        

                    

                

            

        

    





        

    

Funding Sources




	



        
        [image: ]






Other Metrics
View Article Metrics






	Bibliometrics
	Citations25

	Article Metrics
	25
Total Citations
View Citations
	659
Total Downloads


	Downloads (Last 12 months)18
	Downloads (Last 6 weeks)2



Other Metrics
View Author Metrics



	Cited By
View all







PDF Format
View or Download as a PDF file.
PDF

eReader
View online with eReader.
eReader

Digital Edition
View this article in digital edition.
View Digital Edition





	Figures
	Other

	
	







Share this Publication link
https://dl.acm.org/doi/10.1145/2448196.2448212
Copy Link


Share on Social Media




        
        
Share on	
	
	
	
	











	
	
	
	0References
	
	
	






Close Figure Viewer

Browse AllReturnChange zoom level







Caption









        

    





        
        View Table of Contents





        
        Export Citations



Select Citation formatBibTeX
EndNote
ACM Ref


	Please download or close your previous search result export first before starting a new bulk export.
Preview is not available.
By clicking download,a status dialog will open to start the export process. The process may takea few minutes but once it finishes a file will be downloadable from your browser. You may continue to browse the DL while the export process is in progress.
Download

	

	Download citation
	Copy citation















        

    





        
        



        
        Footer





        
        
    






        
        









    
    
        
        



        
        



        
        









    
    
        
        



        
        Categories

	Journals
	Magazines
	Books
	Proceedings
	SIGs
	Conferences
	Collections
	People



        

    












    
    
        
        



        
        About

	About ACM Digital Library
	ACM Digital Library Board
	Subscription Information
	Author Guidelines
	Using ACM Digital Library
	All Holdings within the ACM Digital Library
	ACM Computing Classification System
	Digital Library Accessibility



        

    












    
    
        
        



        
        Join

	Join ACM
	Join SIGs
	Subscribe to Publications
	Institutions and Libraries



        

    












    
    
        
        



        
        Connect

	Contact
	Facebook
	Twitter
	Linkedin
	Feedback
	Bug Report



        

    






        

    













    
    
        
        



        
        



        
        The ACM Digital Library is published by the Association for Computing Machinery. Copyright © 2024 ACM, Inc.

	Terms of Usage
	Privacy Policy
	Code of Ethics







        
        









    
    
        
        



        
        [image: ACM Digital Library home]

        

    











    
    
        
        



        
        [image: ACM home]

        

    








        

    





        
        





        
        




        
        




        
        




        
        



    

    

    
        
    






        
        





        
        Your Search Results Download Request 
We are preparing your search results for download ...
We will inform you here when the file is ready.
Download now!

Your Search Results Download Request

Your file of search results citations is now ready.
Download now!

Your Search Results Download Request
Your search export query has expired. Please try again.



        

    



	
    


















    








    

    
    

    
    
    
    
        
            
                
            
            
            
        
    



