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What is this? 



People! 

A. Seyfried, O. Passon, B. 
Steffen, M. Boltes, T. 
Rupprecht and W. Klingsch 
New insights into 
pedestrian flow through 
bottlenecks 
arXiv:physics/0702004 



IǳƳŀƴ άǇŀǊǘƛŎƭŜ ǎȅǎǘŜƳǎέ ƻƴ ŀ ƭŀǊƎŜ ǎŎŀƭŜ 



IǳƳŀƴ άǇŀǊǘƛŎƭŜ ǎȅǎǘŜƳǎέ ƻƴ ŀ ƭŀǊƎŜ ǎŎŀƭŜ 

9ƳŜǊƎŜƴǘ άǇŀǊǘƛŎƭŜέ ōŜƘŀǾƛƻǊǎ ƛƴ ŎǊƻǿŘǎΥ 
 
Å compression waves  
  

 
Å vortices  

 
  
ÅάŦƛƴƎŜǊƛƴƎ ƛƴǎǘŀōƛƭƛǘȅέ 

 
  
Å jamming transitions 

 

How seriously can these 
similarities be taken? 

https://www.youtube.com/watch?v=nkoLr2Tx_OY&t=12s


¢ƘŜ άǎƻŎƛŀƭ ŦƻǊŎŜέ ƳƻŘŜƭ 

ŀƴŘ ŀ ǊŜǇǳƭǎƛǾŜ άǎƻŎƛŀƭ ŦƻǊŎŜέ ǘƘŀǘ ƪŜŜǇǎ ǇŜŘŜǎǘǊƛŀƴǎ ŦǊƻƳ ŎƻƭƭƛŘƛƴƎΥ 

What is the interaction law V? 

Helbing ŀƴŘ aƻƭƴŀǊΩǎ ƎǳŜǎǎΥ 
...the literature has 
Ƴŀƴȅ ƳƻǊŜ άƎǳŜǎǎŜǎέ 

An overdamped άƎƻŀƭ ŦƻǊŎŜέ ǘƘŀǘ Ǉǳƭƭǎ ǇŜŘŜǎǘǊƛŀƴǎ ǘƻ ǘƘŜƛǊ ƎƻŀƭΥ 
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Can we measure the pedestrian 
interaction law? 

Start with data: 

college campus, 
sparse unidirectional 

college campus, 
sparse bidirectional 

college campus,  
moderate multidirectional 

controlled experiment, 
dense unidirectional 

Correlating acceleration with relative position is too hard: 

...try a probabilistic description 
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Pair distribution function 

Look for statistical suppression of certain 
configurations: 

particles ginteractin-nonfor   ofdensity  Prob.

 separationpair  ofdensity  Prob.
)(

r

r
rg =

wŜǎǳƭǘ όŦǊƻƳ άƴŀǘǳǊŀƭέ ǎŜǘǘƛƴƎǎύΥ 

Interaction 
depends on 
relative 
velocity! 
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e.g., a classical gas of 
repulsive particles 



Anticipatory interaction 

Define Ű = projected time to collision 

Interaction between 
people is influenced by 
anticipation effects: 

noticeable acceleration 
when approaching head-on, 
even at large separation 

no acceleration when 
walking side-by-side, even 
at small separation 

Interaction 
is a function 
of Ű only! 
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0 ¢ q
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 ¢ p/15

 p/15 < q
rel

 ¢ 2p/3

 2p/3 < q
rel

 ¢ p



¢ƘŜ ƛƴǘŜǊŀŎǘƛƻƴ άŜƴŜǊƎȅέ 

At small Ű, pair interaction produce a 
strong suppression of g(Ű) 

Define a Boltzmann factor: ]"k"/)(exp[)( BTVg tt -´

)](/1ln[)( tt gV ´
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Simulating pedestrians 

Natural choice for simulating dynamics: 

UF Ð-=

Simulation reproduces statistical distributions: 

...other methods do not: 



Simulating pedestrians 

Reproduces known relationship between pedestrian density and speed: 


