





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Supervised learning sets benchmark for robust spike detection from calcium imaging signals
  
      Lucas Theis, Philipp Berens, Emmanouil Froudarakis, Jacob Reimer, Miroslav Román-Rosón, Tom Baden, Thomas Euler, Andreas Tolias, Matthias Bethge

  
      doi: https://doi.org/10.1101/010777 

  
  
  

Lucas Theis 
1Centre for Integrative Neuroscience, University of Tübingen, Tübingen, Germany
2Institute of Theoretical Physics, University of Tübingen, Tübingen, Germany

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Philipp Berens 
1Centre for Integrative Neuroscience, University of Tübingen, Tübingen, Germany
2Institute of Theoretical Physics, University of Tübingen, Tübingen, Germany
3Bernstein Center for Computational Neuroscience, University of Tübingen, Tübingen, Germany
4Department of Neuroscience, Baylor College of Medicine, Houston, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
philipp.berens@uni-tuebingen.de


Emmanouil Froudarakis 
4Department of Neuroscience, Baylor College of Medicine, Houston, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Jacob Reimer 
4Department of Neuroscience, Baylor College of Medicine, Houston, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Miroslav Román-Rosón 
1Centre for Integrative Neuroscience, University of Tübingen, Tübingen, Germany
5Institute for Ophthalmic Research, University of Tübingen, Tübingen, Germany

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Tom Baden 
1Centre for Integrative Neuroscience, University of Tübingen, Tübingen, Germany
3Bernstein Center for Computational Neuroscience, University of Tübingen, Tübingen, Germany
5Institute for Ophthalmic Research, University of Tübingen, Tübingen, Germany

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Thomas Euler 
1Centre for Integrative Neuroscience, University of Tübingen, Tübingen, Germany
3Bernstein Center for Computational Neuroscience, University of Tübingen, Tübingen, Germany
5Institute for Ophthalmic Research, University of Tübingen, Tübingen, Germany

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Andreas Tolias 
3Bernstein Center for Computational Neuroscience, University of Tübingen, Tübingen, Germany
4Department of Neuroscience, Baylor College of Medicine, Houston, USA
6Department of Computational and Applied Mathematics, Rice University, Houston, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Matthias Bethge 
1Centre for Integrative Neuroscience, University of Tübingen, Tübingen, Germany
2Institute of Theoretical Physics, University of Tübingen, Tübingen, Germany
3Bernstein Center for Computational Neuroscience, University of Tübingen, Tübingen, Germany

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
We present a new data-driven approach to inferring spikes from calcium imaging signals using supervised training of non-linear spiking neuron models. Our technique yields a substantially better performance compared to previous generative modeling approaches, reconstructing spike trains accurately at high temporal resolution even from previously unseen datasets. Future data acquired in new experimental conditions can easily be used to further improve its spike prediction accuracy and generalization performance.
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