





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        The neighborhood of interaction in human crowds is neither metric nor topological, but visual
  
       View ORCID ProfileTrenton D. Wirth,  View ORCID ProfileGregory C. Dachner,  View ORCID ProfileKevin W. Rio,  View ORCID ProfileWilliam H. Warren

  
      doi: https://doi.org/10.1101/2022.08.18.504451 

  
  
  

Trenton D. Wirth 
Brown University

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Trenton D. Wirth
	For correspondence: 
trentondwirth@gmail.com


Gregory C. Dachner 
Brown University

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Gregory C. Dachner


Kevin W. Rio 
Brown University

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Kevin W. Rio


William H. Warren 
Brown University

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for William H. Warren




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	Data/Code
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Global patterns of collective motion in bird flocks, fish schools, and human crowds are thought to emerge from local interactions within a neighborhood of interaction, the zone in which an individual is influenced by their neighbors. Both topological and metric neighborhoods have been reported in birds, but this question has not been addressed in humans. With a topological neighborhood, an individual is influenced by a fixed number of nearest neighbors, regardless of their physical distance; whereas with a metric neighborhood, an individual is influenced by all neighbors within a fixed radius. We test these hypotheses experimentally with participants walking in real and virtual crowds, by manipulating the crowd’s density. Our results rule out a strictly topological neighborhood, are approximated by a metric neighborhood, but are best explained by a visual neighborhood with aspects of both. This finding has practical implications for modeling crowd behavior and understanding crowd disasters.
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