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    Abstract
A study pertinent to the numerical modeling of cortical neurostimulation is conducted in an effort to compare the performance of the finite element method (FEM) and the boundary element fast multipole method (BEM-FMM) at exactly matched computational performance metrics. We consider a canonic multi-sphere problem and an external magnetic-dipole excitation where the analytical solution is available. The FEM algorithm tested is an open-source getDP solver running in SimNIBS 2.1.1 environment. The BEM-FMM method runs in MATLAB® 2018a environment.
We observe that the BEM-FMM algorithm gives a smaller solution error for all mesh resolutions and runs faster for high-resolution meshes when the number of triangular facets exceeds approximately 0.5 M. We present other relevant simulation results such as volumetric mesh generation times for the FEM, times necessary to compute the potential integrals for the BEM-FMM, and solution performance metrics for different hardware/operating system combinations. This study provides a mathematical justification for anticipated use of the BEM-FMM algorithm for high-resolution realistic transcranial magnetic stimulation scenarios.




  


  
  



  
      
  
  
    Copyright 
The copyright holder for this preprint is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. All rights reserved. No reuse allowed without permission.


  


  
  



  





  


  
  



  
      
  
  
    View the discussion thread.


  


  
  



  
      
  
  
     Back to top  


  
  



			

		

		
		
			
			  
  
      
  
  
     PreviousNext 
  


  
  



  
      
  
  
    Posted October 23, 2018.  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     Download PDF  


  
  



  
      
  
  
    Supplementary Material 
  


  
  



          

        

        
        
          
            
  
      
  
  
     Email

  
    
  
      
  
  
    
 Thank you for your interest in spreading the word about bioRxiv.
NOTE: Your email address is requested solely to identify you as the sender of this article.




  Your Email *
 



  Your Name *
 



  Send To *
 

Enter multiple addresses on separate lines or separate them with commas.




  You are going to email the following 
 Comparative Performance of the Finite Element Method and the Boundary Element Fast Multipole Method for a Canonic Problem Mimicking Transcranial Magnetic Stimulation (TMS)



  Message Subject 
 (Your Name) has forwarded a page to you from bioRxiv



  Message Body 
 (Your Name) thought you would like to see this page from the bioRxiv website.



  Your Personal Message 
 








CAPTCHAThis question is for testing whether or not you are a human visitor and to prevent automated spam submissions.










  


  
  



  





  


  
  



  
      
  
  
     Share  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      Comparative Performance of the Finite Element Method and the Boundary Element Fast Multipole Method for a Canonic Problem Mimicking Transcranial Magnetic Stimulation (TMS)
    

  
      Aung Thu Htet, Guilherme B. Saturnino, Edward H. Burnham, Aapo Nummenmaa, Sergey N. Makarov

  
      bioRxiv 411082; doi: https://doi.org/10.1101/411082 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

	
		  
	    
  
      
  
  
    [image: Reddit logo] [image: Twitter logo] [image: Facebook logo] [image: LinkedIn logo] [image: Mendeley logo]
  


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      Comparative Performance of the Finite Element Method and the Boundary Element Fast Multipole Method for a Canonic Problem Mimicking Transcranial Magnetic Stimulation (TMS)
    

  
      Aung Thu Htet, Guilherme B. Saturnino, Edward H. Burnham, Aapo Nummenmaa, Sergey N. Makarov

  
      bioRxiv 411082; doi: https://doi.org/10.1101/411082 

  
  
  


  

  
  	      Citation Manager Formats

        
      	BibTeX
	Bookends
	EasyBib
	EndNote (tagged)
	EndNote 8 (xml)
	Medlars
	Mendeley
	Papers
	RefWorks Tagged
	Ref Manager
	RIS
	Zotero

    

  



  


  
  



  





  


  
  



          

        

	
 	
	
	


  


  
  



  
      
  
  
    	Tweet Widget
	Facebook Like
	Google Plus One



  


  
  



  
        Subject Area

    
  
  
    	Bioengineering




  


  
  



  
      
  
  
    


  

  
      
  
  
    
  
      
  
    Subject Areas  




  


  
  



  
      
  
  
    
  
      
  
    All Articles  




  


  
  



  
      
  
  
    	Animal Behavior and Cognition (5179)

	Biochemistry (11651)

	Bioengineering (8683)

	Bioinformatics (29027)

	Biophysics (14868)

	Cancer Biology (12003)

	Cell Biology (17275)

	Clinical Trials (138)

	Developmental Biology (9368)

	Ecology (14090)

	Epidemiology (2067)

	Evolutionary Biology (18211)

	Genetics (12188)

	Genomics (16710)

	Immunology (11798)

	Microbiology (27877)

	Molecular Biology (11487)

	Neuroscience (60516)

	Paleontology (449)

	Pathology (1860)

	Pharmacology and Toxicology (3216)

	Physiology (4918)

	Plant Biology (10342)

	Scientific Communication and Education (1678)

	Synthetic Biology (2869)

	Systems Biology (7318)

	Zoology (1635)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      







  