





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Initial-state-dependent, robust, transient neural dynamics encode conscious visual perception
  
      Alexis T. Baria,  View ORCID ProfileBrian Maniscalco,  View ORCID ProfileBiyu J. He

  
      doi: https://doi.org/10.1101/133983 

  
  
  

Alexis T. Baria 
1National Institute of Neurological Disorders and Stroke, National Institutes of Health, Bethesda, Maryland 20892.
2Present address: Northwestern University Feinberg School of Medicine, Chicago, IL 60611.

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


Brian Maniscalco 
1National Institute of Neurological Disorders and Stroke, National Institutes of Health, Bethesda, Maryland 20892.
3Neuroscience Institute, New York University Langone Medical Center, NY 10016.

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Brian Maniscalco


Biyu J. He 
1National Institute of Neurological Disorders and Stroke, National Institutes of Health, Bethesda, Maryland 20892.
3Neuroscience Institute, New York University Langone Medical Center, NY 10016.
4Departments of Neurology, Neuroscience and Physiology, and Radiology, New York University Langone Medical Center, NY 10016.

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Biyu J. He
	For correspondence: 
biyu.jade.he@gmail.com




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    ABSTRACT
Recent research has identified late-latency, long-lasting neural activity as a robust correlate of conscious perception. Yet, the dynamical nature of this activity is poorly understood, and the mechanisms governing its presence or absence and the associated conscious perception remain elusive. We applied dynamic-pattern analysis to whole-brain slow cortical dynamics recorded by magnetoencephalography (MEG) in human subjects performing a threshold-level visual perception task. Up to 1 second before stimulus onset, brain activity pattern across widespread cortices significantly predicted whether a threshold-level visual stimulus was later consciously perceived. This initial state of brain activity interacts nonlinearly with stimulus input to shape the evolving cortical activity trajectory, with seen and unseen trials following well separated trajectories. Furthermore, cortical activity trajectories during conscious perception are fast evolving and robust to small variations in the initial state. These results suggest that brain dynamics underlying conscious visual perception belongs to the class of initial-state-dependent, robust, transient neural dynamics.
AUTHOR SUMMARY What brain mechanisms underlie conscious perception? A commonly adopted paradigm for studying this question is to present human subjects with threshold-level stimuli. When shown repeatedly, the same stimulus is sometimes consciously perceived, sometimes not. Using magnetoencephalography, we shed light on the neural mechanisms governing whether the stimulus is consciously perceived in a given trial. We observed that depending on the initial brain state defined by widespread activity pattern in the slow cortical potential (<5 Hz) range, a physically identical, brief (30 - 60 ms) stimulus input triggers distinct sequences of activity pattern evolution over time that correspond to either consciously perceiving the stimulus or not. Such activity pattern evolution forms a “trajectory” in the state space and affords significant single-trial decoding of perceptual outcome from 1 sec before to 3 sec after stimulus onset. While previous theories on conscious perception have emphasized sustained, high-level activity, we found that brain dynamics underlying conscious perception exhibit fast-changing activity patterns. These results significantly further our understanding on the neural mechanisms governing conscious access of a stimulus and the dynamical nature of neural activity underlying conscious perception.
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