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    Abstract
Background Electrophysiological recordings of the brain often exhibit neural oscillations, defined as narrowband bumps that deviate from the background power spectrum. These narrowband dynamics are grouped into frequency ranges, and the study of how activities in these ranges are related to cognition and disease is a major part of the neuroscience corpus. Frequency ranges are nearly always defined according to integer boundaries, such as 4-8 Hz for the theta band and 8-12 Hz for the alpha band.

New method A data-driven multivariate method is presented to identify empirical frequency boundaries based on clustering of spatiotemporal similarities across a range of frequencies. The method, termed gedBounds, identifies patterns in covariance matrices that maximally separate narrowband from broadband activity, and then identifies clusters in the correlation matrix of those spatial patterns over all frequencies, using the dbscan algorithm. Those clusters are empirically derived frequency bands, from which boundaries can be extracted.

Results gedBounds recovers ground truth results in simulated data with high accuracy. The method was tested on EEG resting-state data from Parkinson’s patients and control, and several features of the frequency components differed between patients and controls.

Comparison with existing methods The proposed method offers higher precision in defining subject-specific frequency boundaries compared to the current standard approach.

Conclusions gedBounds can increase the precision and feature extraction of spectral dynamics in electrophysiology data.


Competing Interest Statement
The authors have declared no competing interest.
Footnotes
	Funding: MXC is funded by an ERC-StG 638589 and a Hypatia fellowship from the Radboud University Medical Center

	Fixed a few typos.






  


  
  



  
      
  
  
    Copyright 
The copyright holder for this preprint is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made available under a CC-BY-NC 4.0 International license.


  


  
  



  





  


  
  



  
      
  
  
    View the discussion thread.


  


  
  



  
      
  
  
     Back to top  


  
  



			

		

		
		
			
			  
  
      
  
  
     PreviousNext 
  


  
  



  
      
  
  
    Posted July 12, 2020.  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     Download PDF  


  
  



          

        

        
        
          
            
  
      
  
  
     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 
 A data-driven method to identify frequency boundaries in multichannel electrophysiology data



  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  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      A data-driven method to identify frequency boundaries in multichannel electrophysiology data
    

  
      Michael X Cohen

  
      bioRxiv 2020.07.09.195784; doi: https://doi.org/10.1101/2020.07.09.195784 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

	
		  
	    
  
      
  
  
        
  


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      A data-driven method to identify frequency boundaries in multichannel electrophysiology data
    

  
      Michael X Cohen

  
      bioRxiv 2020.07.09.195784; doi: https://doi.org/10.1101/2020.07.09.195784 

  
  
  


  

  
  	      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

    
  
  
    	Neuroscience




  


  
  



  
      
  
  
    


  

  
      
  
  
    
  
      
  
    Subject Areas  




  


  
  



  
      
  
  
    
  
      
  
    All Articles  




  


  
  



  
      
  
  
    	Animal Behavior and Cognition (5102)

	Biochemistry (11453)

	Bioengineering (8534)

	Bioinformatics (28614)

	Biophysics (14686)

	Cancer Biology (11801)

	Cell Biology (17009)

	Clinical Trials (138)

	Developmental Biology (9239)

	Ecology (13932)

	Epidemiology (2067)

	Evolutionary Biology (18019)

	Genetics (12072)

	Genomics (16506)

	Immunology (11603)

	Microbiology (27452)

	Molecular Biology (11279)

	Neuroscience (59608)

	Paleontology (443)

	Pathology (1838)

	Pharmacology and Toxicology (3159)

	Physiology (4837)

	Plant Biology (10180)

	Scientific Communication and Education (1660)

	Synthetic Biology (2822)

	Systems Biology (7251)

	Zoology (1600)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      







  