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Stampedes (BREEEH)

e Videos and descriptions of disasters

This is a partial list of human stampedes. The following are
some well-known disasters:

24.07.2010, Love Parade, Duisburg (Germany), Wikipedia, YouTube

15.04.1989, Hillsborough, Sheffield (UK), Wikipedia, YouTube

29.05.1985, Heysel stadium, Brussels (Belgium), Wikipedia, YouTube

02.01.1971, Ibrox (UK), Wikipedia, YouTube

e Website: http://angel.elte.hu/panic
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http://en.wikipedia.org/wiki/Love_Parade_disaster
https://www.youtube.com/watch?v=8y73-7lFBNE
http://en.wikipedia.org/wiki/Hillsborough_disaster
https://www.youtube.com/results?search_query=hillsborough+sheffield+1989
http://en.wikipedia.org/wiki/Heysel_Stadium_disaster
https://www.youtube.com/watch?v=ClegJGD2zfE
http://en.wikipedia.org/wiki/1971_Ibrox_disaster
https://www.youtube.com/watch?v=GOdzNQ0VzUw
http://angel.elte.hu/panic
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Duisburg (Germany) 2010
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e C Source code available from http://www.panics.org/

e Self-Organized Pedestrian Crowd Dynamics-An applet simulating intersecting
pedestrian streams

by Frederik Depta, Lijuan Liu and Nibras A Suleman

http://itp.uni-frankfurt.de/~gros/JavaApplets/PedestrianCrowdDynamics/PedestrianApplet.html
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(RVO, Reciprocal Velocity Obstacles)

O 2% ik

Jur van den Berg, Ming Lin, Dinesh Manocha, “Reciprocal Velocity Obstacles for Real-Time Multi-Agent
Navigation”, IEEE International Conference on Robotics and Automation (ICRA), 2008, pp. 1928-1935. (1600+

Citations)
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RVO2 Library: Reciprocal Collision Avoidance for
Real-Time Multi-Agent Simulation

o HEBTFHMM: http://gamma.cs.unc.edu/RVO2/

e Latest Versions
m RVO2 Library and RVO2-3D Library are open-source software as of May 4, 2016.
m RVO?2 Library for C++v2.0.1, released October 26, 2010.
m RVO2-3D Library for C++ v1.0, released May 13, 2011.

m RVO2 Library for C# v2.0, released January 10, 2011.

e Introduction
m Simulations of multiple agents sharing a common workspace have gained increasing attention recently, for various
purposes such as crowd simulation, navigating a team of mobile robots, video games, studying natural flocking behavior,
traffic engineering, architecture and design, emergency training simulations, etc. We present an algorithm for interactive
navigation and planning of large numbers of agents in two-dimensional (crowded) environments. At runtime, each agent
senses the environment independently and computes a collision-free motion based on the optimal reciprocal collision

avoidance (ORCA) formalism. Our algorithm ensures that each agent exhibits no oscillatory behaviors.

m RVO?2 Library for C++ is an implementation of our algorithm. It has a simple API for third-party applications. The user
specifies static obstacles, agents, and the preferred velocities of the agents. The simulation is performed step-by-step via a
simple call to the library. The simulation is fully accessible and manipulable during runtime. The library exploits multiple
processors if they are available using OpenMP for efficient parallelization of the simulation.

m RVO2-3D Library for C++ is an implementation of our algorithm for applications in three dimensions without static
obstacles. A C# implementation of our algorithm by Slan is available from rvo-unity.chezslan.fr. We are actively
developing implementations in C and Java for future release.
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EZE A\ B (Continuum Crowds)

. EEEITHONAS SR T EaE e
BY(“agent-based”) /7%, Thel . :_;\:é“ﬁ?
o XIBMME, HIMITEHIEN., o YELI—EUtA BELLANIE T
o IXEFTERZIKNEBNANHFER: o« SENMEHTEERREZIRIE
= Visibility LS
= Proximity of other pedestrians » AHHIREUEEHREEG 52 B
= Other local factors 1ZRR o FHLTE,
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1ELEE A Bf(Continuum Crowds)

0 Treunlle=—§/\? B ETEAR N IFRYSERT ARF

\

28, mzREAH, DIESBEES
FIEEESIhSBaEEY) (FINEMA) ZEE—E, TEipiRhiEEEEE]
T1’a‘xﬂzilﬂ%’q’:79&jcm;-<)\ﬁ$ﬁ’3 zrf], (BERAILIZEEFERTT, ERMHEREG N FER
o], FEAEIN T EELARBFNREINZIINSR.

e Treuille, A., Cooper, S. and Popovié¢, Z., 2006. Continuum crowds. ACM Transactions
on Graphics (TOG), 25(3), pp.1160-1168.
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Compute a set of grids representing state. Combine grids into a set Use potential fields to update
of potential fields. people’s positions.

Density Grid: Indicates
people’s static locations.

Goal Grids: Indicate
people’s desired locations.

Boundary Grids: Indicate §
impassible grid cells.

Other grids...
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(A dynamic potential field model)

RILBEITE

ZEMMEEITE

247572 (The Governing Equations)

s B EEIZ(Maximum Speed Field)

s AEFARIA(Discomfort Field)

s EBY{X{133(Unit Cost Field)

EIEIITREER ( Discretized grid structure )

s ZEEH ( Density conversion )

s BBAAMMITE ( Unit cost computation )

s §ISHEEEFME (Dynamic Potential Field Construction)
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=175 2 (Governing Equations)

o ®iR1: BPARDEE—1EEBIRGCR?
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=175 2 (Governing Equations)
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JP JP J P

Path Length Time Discomfort
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JP Jp f Jp f Jp f

BN A (Unit cost field)
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(Optimal Path Computation)

S TEBRAMNNIZA(Unit cost field),
BRIKFNIB— 1 EISHEERZ0: R® - R, {53
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s HBcrowd®BBL AR E7;
» XJFE7Ngroup:
o MIEBRNIIAC
o MNESEEHONREBEV )
o BN ARNE

» SEHRIEAZBRIERAGEEE

FHESCHL: https://github.com/luo-yuanfu/continuum-crowd

https://github.com/sanoonan/ContinuumCrowds 1.0 (https://yearlyboar.wordpress.com/2015/03/30/implementation-of-
continuum-crowds-physically-based-crowd-simulation/ )
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DEMO

Continuum Crowds

Adrien Treuille
Seth Cooper
Zoran Popovic
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o BERINESLARRTARZEBRAAIKIE,

Alahi, Alexandre, Kratarth Goel, Vignesh Ramanathan, Alexandre Robicquet, Li Fei-Fel, and Silvio
Savarese. "Social Istm: Human trajectory prediction in crowded spaces." CVPR 2016, pp. 961-971.
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Massive DEMO
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The End



