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Part 1: The Interaction law
between pedestrians
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What Is this?
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New insights into
pedestrian flow through
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A compression waves

A vortices
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A jamming transitions

How seriously catihese
similaritiesbe taken?


https://www.youtube.com/watch?v=nkoLr2Tx_OY&t=12s
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Social force model for pedestrian dynamics

Dirk Helbing and Péter Molnar
II. Institute of Theoretical Physics, University of Stuttgart, 70550 Stuttgart, Germany
(Received 14 April 1994; revised manuscript received 5 January 1995)
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What is the interaction law V?
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Can wemeasurethe pedestrian
Interaction law?

Start with data;
A B C D
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X (m) X (m) X (m) X (m)
college campus, college campus, college campus, controlled experiment,
sparse unidirectional sparse bidirectional moderate multidirectional  dense unidirectional

Correlating acceleration with relative position is too hard:

...try a probabilistic description




Look for statistical suppression of certain

Pair distribution function

Pair distribution function

g(r)

configurations: 11
q(r) = Prob.densityof pairseparatiom 05
Prob.densityof r for non-interactirg particles ' e.g., a classical gas of
repulsive particles
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Anticipatory interaction

Interaction between
people is influenced by
anticipationeffects:

DefineU= projected time to collision

4 :
_5 -1< Vg < 0
O
E 3-——2ivrel<—1
_5 Vrel < -2
E 2
% A AA\;@A '@\L M
o 1F i -'."‘l-ll"_\\’“’T}‘d‘l‘ft ﬂ{-‘ﬁ ?mh"@-
g M"w‘fw '
o A

L , . . .

0 1 2 3 4

Time-to-collision (s)

Pair distribution function

noticeable acceleration
when approaching headn,
even at large separation

no acceleration when
walking sideby-side, even
at small separation
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Define a Boltzmann factor: g(t)” explFV({)/I"kgT"]
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At smally pair interaction produce a
strong suppression aj(l =1 ——
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Simulating pedestrians

Natural choice for simulating dynamics:
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Simulating pedestrians

Reproduces known relationship between pedestrian density and speed:



