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ABSTRACT


		This course provides an overview of CGAL geometric algorithms and data structures. We start with a presentation the objectives and scope of the CGAL open source project. The three next parts cover SIGGRAPH topics: (1) CGAL for point set processing, including denoising, outlier removal, smoothing, resampling, curvature estimation, shape detection and surface reconstruction, (2) CGAL for polygon mesh processing, including Boolean operations, deformation, skeletonization, segmentation, hole filling, isotropic remeshing, simplification, and (3) CGAL for mesh generation, including surface and volume mesh generation, from either 3D images, implicit functions or surface meshes.

	



Skip Supplemental Material SectionSupplemental Material


 


a8.mp4mp4
798.7 MB

Play streamDownload










                    References
                

	http://www.cgal.org/Google Scholar[image: Google Scholar]
	Ruwen Schnabel, Roland Wahl, and Reinhard Klein. Efficient ransac for point-cloud shape detection. In Computer graphics forum, volume 26, pages 214--226. Wiley Online Library, 2007.Google Scholar[image: Google Scholar]
	David Cohen-Steiner and Tran Kai Frank Da. A greedy Delaunay-based surface reconstruction algorithm. The Visual Computer, 20:4--16, 2004.  Google Scholar[image: Google Scholar]Digital Library[image: Digital Library]
	Olga Sorkine and Marc Alexa. As-rigid-as-possible surface modeling. In ACM International Conference Proceeding Series, volume 257, pages 109--116. Citeseer, 2007. Google Scholar[image: Google Scholar]Digital Library[image: Digital Library]
	Isaac Chao, Ulrich Pinkall, Patrick Sanan, and Peter Schröder. A simple geometric model for elastic deformations. In ACM SIGGRAPH 2010 papers, SIGGRAPH '10, pages 38:1--38:6. ACM, 2010.  Google Scholar[image: Google Scholar]Digital Library[image: Digital Library]
	Andrea Tagliasacchi, Ibraheem Alhashim, Matt Olson, and Hao Zhang. Mean curvature skeletons. Computer Graphics Forum (Proceedings of the Symposium on Geometry Processing), 31(5):1735--1744, 2012.  Google Scholar[image: Google Scholar]Digital Library[image: Digital Library]
	L. Shapira, A. Shamir, and D. Cohen-Or. Consistent mesh partitioning and skeletonisation using the shape diameter function. The Visual Computer, 24(4):249--259, 2008.  Google Scholar[image: Google Scholar]Digital Library[image: Digital Library]
	M. Botsch and L. Kobbelt. A remeshing approach to multiresolution modeling. In Proceedings of the 2004 Eurographics/ACM SIGGRAPH symposium on Geometry processing, pages 185--192. ACM, 2004.  Google Scholar[image: Google Scholar]Digital Library[image: Digital Library]
	Shi-Qing Xin and Guo-Jin Wang. Improving chen and han's algorithm on the discrete geodesic problem. ACM Trans. Graph., 28(4):104:1--104:8, September 2009.  Google Scholar[image: Google Scholar]Digital Library[image: Digital Library]
	J. Chen and Y. Han. Shortest paths on a polyhedron. Internat. J. Comput. Geom. Appl., 6:127--144, 1996.Google Scholar[image: Google Scholar]Cross Ref[image: Cross Ref]
	Joseph S. B. Mitchell, D. M. Mount, and C. H. Papadimitriou. The discrete geodesic problem. SIAM J. Comput., 16:647--668, 1987.  Google Scholar[image: Google Scholar]Digital Library[image: Digital Library]
	Jonathan R. Shewchuk. Tetrahedral mesh generation by Delaunay refinement. In Proc. 14th Annu. ACM Sympos. Comput. Geom., pages 86--95, 1998.  Google Scholar[image: Google Scholar]Digital Library[image: Digital Library]
	Pierre Alliez, David Cohen-Steiner, Mariette Yvinec, and Mathieu Desbrun. Variational tetrahedral meshing. ACM Transactions on Graphics, 24:617--625, 2005. SIGGRAPH '2005 Conference Proceedings.  Google Scholar[image: Google Scholar]Digital Library[image: Digital Library]
	Julie Digne, Jean-Michel Morel, Charyar-Mehdi Souzani, and Claire Lartigue. Scale space meshing of raw data point sets. Computer Graphics Forum, 30(6):1630--1642, 2011.Google Scholar[image: Google Scholar]Cross Ref[image: Cross Ref]
	Michael Kazhdan, M. Bolitho, and Hugues Hoppe. Poisson Surface Reconstruction. In Symp. on Geometry Processing, pages 61--70, 2006. Google Scholar[image: Google Scholar]Digital Library[image: Digital Library]



  
    
      Cited By
View all
    

      [image: ]

      

  













    
    
        
        



        
        









    
    
        
        



        
        Index Terms


        

    


	CGAL: the computational geometry algorithms library
	Computing methodologies

	Computer graphics

	Shape modeling












        

    











    
    
        
        



        
        

        

    





        
         Recommendations
 





        
        	Generating well-shaped d-dimensional Delaunay meshes
Computing and combinatorics  

		A d-dimensional simplicial mesh is a Delaunay triangulation if the circumsphere of each of its simplices does not contain any vertices inside. A mesh is well shaped if the maximum aspect ratio of all its simplices is bounded from above by a constant. It ...


Read More


	Generating well-shaped Delaunay meshed in 3D
SODA '01: Proceedings of the twelfth annual ACM-SIAM symposium on Discrete algorithms  

		A triangular mesh in 3D is a decomposition of a given geometric domain into tetrahedra. The mesh is well-shaped if the aspect ratio of every of its tetrahedra is bounded from above by a constant. It is Delaunay if the interior of the circum-sphere of ...


Read More


	Robust spherical parameterization of triangular meshes
Geometric modelling dagstuhl 2002  

		Parameterization of 3D mesh data is important for many graphics and mesh processing applications, in particular for texture mapping, remeshing and morphing. Closed, manifold, genus-0 meshes are topologically equivalent to a sphere, hence this is the ...


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]
SIGGRAPH '16: ACM SIGGRAPH 2016 Courses
July 2016
1735  pages
ISBN:9781450342896
DOI:10.1145/2897826






        

    

Copyright © 2016 Owner/Author
Permission to make digital or hard copies of part or all 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 third-party components of this work must be honored. For all other uses, contact the Owner/Author.


Sponsors


In-Cooperation


Publisher

Association for Computing Machinery
New York, NY, United States













    
    
        
        



        
            
                Publication History
            

        
        	Published: 24 July 2016




        

    





        
        



        
        

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


Author Tags
	C++
	algorithms
	data structures
	geometric computing
	mesh generation
	mesh processing
	point clouds





Qualifiers
	course


Conference











    
    
        
        



        
        Acceptance Rates
Overall Acceptance Rate1,822of8,601submissions,21%




        

    











    
    
        
        



        
        







Upcoming Conference

    
        
        
        
        
          
            
                
                    
                        SIGGRAPH '24
                    
                    
                        
                            	Sponsor:
	
                                            siggraph
										


                        

                        
                

                
                    
                        
                            Special Interest Group on Computer Graphics and Interactive Techniques Conference                                
                        
                    
                        
                     
                    
                        
                            
                                    
                            
                            
                                July 27 - August 1, 2024
                            
                        

                        
                            
                                
                            
                            
                                
                                    Denver ,
                                
                                
                                    CO ,              
                                 
                                
                                    USA       
                                
                            
                        

                    

                

            

        

    





        

    

Funding Sources




	



        
        [image: ]






Other Metrics
View Article Metrics






	Bibliometrics
	Citations14

	Article Metrics
	14
Total Citations
View Citations
	683
Total Downloads


	Downloads (Last 12 months)21
	Downloads (Last 6 weeks)4



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/10.1145/2897826.2927362
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.



        

    



	
    


















    








    

    
    

    
    
    
    
        
            
                
            
            
            
        
    



