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                     Abstract
In this paper a novel approach is proposed to present crack-like patterns on the surface of 3D objects. Instead of simulating the physical processes or using texturing techniques, the vectorized crack-like pattern is used. Given a crack-like pattern, basic image processing operations are applied to extract the feature pattern, and the redundant vertices are removed in the simplification process. The pattern is transformed onto the surface of paraboloid bounding volume of the input 3D object and then projected to the object’s surface according to a set of given projection reference points. Based on reference points generation mechanism, crack-like patterns can be effectively and flexibly presented on the 3D objects. By the proposed hardware accelerated mechanism using stencil buffer, the interactivity of pattern presentation can be achieved on the fly.
Keywords
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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
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this chapter

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
  
   
    
     	
       
        Chapter
      
	
       
        USD 29.95
       

      
	
       Price excludes VAT (USA)
      


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

Buy Chapter 
       
       
     

    

    
     	
       
        eBook
      
	
       USD 129.00
      
	
       Price excludes VAT (USA)
      


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

Buy eBook 
       
       
     

    

    
     	
       
        Softcover Book
      
	
       USD 169.99
      
	
       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

  

 

 
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        
                    

                    
                        
                            
                                Preview

                                
                                    
                                        Unable to display preview. Download preview
                                            PDF.

                                    
                                    Unable to display preview. Download preview
                                        PDF.

                                

                            

                        
                    

                    
                        
                    

                    

                    

                     References
	O’Brien, J.F., Hodgins, J.K.: Graphical modeling and animation of brittle fracture. In: Proc. of ACM SIGGRAPH 1999, pp. 137–146 (1999)

                        Google Scholar 
                

	O’Brien, J.F., Hodgins, J.K.: Graphical modeling and animation of ductile fracture. In: Proc. of ACM SIGGRAPH 2002, pp. 291–294 (2002)

                        Google Scholar 
                

	Neff, M., Fiume, E.: A visual model for blast waves and fracture. In: Proc. of the Graphics Interface Conference, pp. 193–202 (1999)

                        Google Scholar 
                

	Hirota, K., Tanoue, Y., Kaneko, T.: Simulation of three-dimensional cracks and animation. The Visual Computer 16, 371–378 (2000)
Article 
    MATH 
    
                    Google Scholar 
                

	Norton, A., Turk, G., Bacon, B., Gerth, J., Sweeney, P.: Animation of fracture by physical modeling. The Visual Computer 7, 210–219 (1991)
Article 
    
                    Google Scholar 
                

	Gobron, S., Chiba, N.: Crack pattern simulation based on 3D surface cellular automata. The Visual Computer 17, 287–309 (2001)
Article 
    MATH 
    
                    Google Scholar 
                

	Dana, K.J., van Ginneken, B., Nayar, S.K., Joenderink, J.J.: Reflectance and texture of real-world surface. ACM Transaction on Graphics 18, 1–34 (1999)
Article 
    
                    Google Scholar 
                

	Chiba, N., Wada, S., Kaino, K., Muraoka, K.: A behavioral model of cracks and its applications to CG. Systems and Computers in Japan 22, 82–91 (1991)
Article 
    
                    Google Scholar 
                

	Neyret, F., Cani, M.P.: Pattern-based texturing revisited. In: Proc. of ACM SIGGRAPH 1999, pp. 235–242 (1999)

                        Google Scholar 
                

	Soler, C., Cani, M.P., Angelidis, A.: Hierarchical pattern mapping. ACM Transaction on Graphics 21, 673–680 (2002)
Article 
    
                    Google Scholar 
                

	Wyvill, B., van Overveld, K., Carpendale, S.: Rendering cracks in batik. In: Proc. of NPAR 2004, pp. 61–149. ACM Press, New York (2004)
Chapter 
    
                    Google Scholar 
                

	Gonzalez, R.C., Woods, R.E.: Digital Image Processing, 2nd edn. Addison-Wesley, Reading (2002)

                    Google Scholar 
                

	Cychosz, J.M.: Efficient binary image thinning using neighborhood maps. Graphics Gems IV (1994)

                        Google Scholar 
                

	Heidrich, W., Seidel, H.P.: View-independent environment maps. In: Proc. of SIGGRAPH/Eurographics Workshop on Graphics Hardware, pp. 39–45 (1998)

                        Google Scholar 
                

	Heidmann, T.: Real shadows real time. Iris Universe, Silicon Graphics Inc. 18, 28–31 (1991)

                    Google Scholar 
                

	Hsieh, H.H., Tai, W.K., Wang, H.W.: A novel approach for crack pattern synthesis and animation. In: IWAIT 2003 (2003)

                        Google Scholar 
                


Download references




 Author information
Authors and Affiliations
	Department of Computer Science and Information Engineering, National Dong Hwa University, Taiwan, R.O.C.
Hsien-Hsi Hsieh, Wen-Kai Tai, Cheng-Chin Chiang & Mau-Tsuen Yang


Authors	Hsien-Hsi HsiehView author publications
You can also search for this author in
                        PubMed Google Scholar



	Wen-Kai TaiView author publications
You can also search for this author in
                        PubMed Google Scholar



	Cheng-Chin ChiangView author publications
You can also search for this author in
                        PubMed Google Scholar



	Mau-Tsuen YangView author publications
You can also search for this author in
                        PubMed Google Scholar







 Editor information
Editors and Affiliations
	Department of Computer Engineering, Bilkent University, TR-06800, Bilkent, Ankara, Turkey
Cevdet Aykanat 

	No Affiliation,  
Tuǧrul Dayar 

	Department of Computer Engineering, Bilkent University, 06800, Bilkent, Ankara, Turkey
İbrahim Körpeoğlu 




 Rights and permissions
Reprints and permissions


 Copyright information
© 2004 Springer-Verlag Berlin Heidelberg


 About this paper
Cite this paper
Hsieh, HH., Tai, WK., Chiang, CC., Yang, MT. (2004).  Flexible and Interactive Crack-Like Patterns Presentation on 3D Objects.

                     In: Aykanat, C., Dayar, T., Körpeoğlu, İ. (eds) Computer and Information Sciences - ISCIS 2004. ISCIS 2004. Lecture Notes in Computer Science, vol 3280. Springer, Berlin, Heidelberg. https://doi.org/10.1007/978-3-540-30182-0_10
Download citation
	.RIS
	.ENW
	.BIB

	DOI: https://doi.org/10.1007/978-3-540-30182-0_10

	
                            Publisher Name: Springer, Berlin, Heidelberg

	
                                Print ISBN: 978-3-540-23526-2

	
                                Online ISBN: 978-3-540-30182-0

	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 this chapter

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
  
   
    
     	
       
        Chapter
      
	
       
        USD 29.95
       

      
	
       Price excludes VAT (USA)
      


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

Buy Chapter 
       
       
     

    

    
     	
       
        eBook
      
	
       USD 129.00
      
	
       Price excludes VAT (USA)
      


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

Buy eBook 
       
       
     

    

    
     	
       
        Softcover Book
      
	
       USD 169.99
      
	
       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

  

 

 
 


                                    

                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					34.207.100.160
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	





    

    
    



