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A short Curriculum

2003

— PhD degree from the
University of Toulouse Il

— Locomotion planning for
digital actors

« 2005
— Post-doc at EPFL, Switzerland

— Crowd animation, motion
planning for crowds

* 2006

— Researcher position at Inria

— Crowd modeling and
simulation




Virtual Crowds

To understand, reproduce or predict the behaviour of real human crowds
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Experimental IntrOd UCtiOn

studies

To observe the behaviour of real human crowds
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Olivier et al., 'Collision avoidance between two walkers: Role-
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Derived simulation model
a=CAv(t+1).p77

Parameter estimation on experimental data:

Distribution of
calibrated t values

Distribution of
Cvs.p
with y=-0.514
2

(in sec.) 125

2 15

Distribution of 1
calibrated C values
(inm1l/2.s-1)

[Lemercier et al. Eurographics 2012]

v d

lrrzia —



Axis 1 19

Experimental FOIIOWing bEhaViOrS

studies

Our model reproduces realistic wave propagation.

[Lemercier et al. Eurographics 2012]
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Modeling IntrOdUCtion

& Simulation

To describe - mathematically, algorithmically - local interactions between agents
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Local Interactions
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Local Interactions

o goal, o goal, Avoidance:
agent, d(tfuture) >
4 Constant velocity hypothesis
L —> future distance of closest
<\ a®, approach
agent Admissible velocities:
agent, VAj, = {v1|Vt € [tg, to + 7], d(t) > s}
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— Paris et al., Pedestrian reactive navigation for
crowd simulation: a predictive approach,
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— Ondrej et al., A synthetic-vision based
steering approach for crowd simulation,
SIGGRAPH

2012
— Lemercier et al., Realistic following behaviors
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2014
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— Bruneau et al., Following Behaviors: A Model
for Computing Following Distances, Motion in
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e 2015

— Bruneau et al., Energy-efficient mid-term
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Synthetic Vision

& Simulation
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Conclusion

* Original simulation models and algorithms:
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Introduction

To compare real and virtual crowds
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— Paris et al., Pedestrian reactive navigation for
crowd simulation: a predictive approach,
Eurographics

2009

— Pettré et al., Experiment-based modeling,
simulation and validation of interactions
between virtual walkers, Symposium on
Computer Animation

2010

— Ondrej et al., A synthetic-vision based
steering approach for crowd simulation,
SIGGRAPH

2012

— Lemercier et al., Realistic following behaviors
for crowd simulation, Eurographics

2015

— Bruneau et al., ‘Going through, going around:
A study on individual avoidance of groups’,
IEEE VR
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Using Virtual Reality
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Computer Animation
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2014
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IEEE VR
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Introduction

To implement virtual crowds

© Rockstar (GTAV)
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2006

—  Pettré et al., Real-time navigating crowds: scalable
simulation and rendering, Computer Animation and

Social Agents

2011

—  Kulpa et al., Imperceptible relaxation of collision
avoidance constraints in virtual crowds, SIGGRAPH
Asia

Timeline

Level of detail strategies
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[Kulpa et al. SIGGRAPH Asia 2014]
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Kulpa et al., Imperceptible relaxation of collision
avoidance constraints in virtual crowds, SIGGRAPH
Asia

Zhang et al., Online inserting virtual characters into
dynamic video scenes, Computer Animation and
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ANR CHROME

Li et al., Cloning crowd motions, Symposium on
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Ren et al., Inserting virtual pedestrians into
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The Visual Computer

Ramirez et al., Optimization-based computation of
locomotion trajectories for crowd patches, Motion in
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Jordao et al., Sculpting crowd motion, Eurographics
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Augmented Reality

[Ren et al. The visual Computer 2013]
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simulation and rendering, Computer Animation and
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Asia
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dynamic video scenes, Computer Animation and
Virtual Worlds
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Li et al., Cloning crowd motions, Symposium on
Computer Animation
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[Jordao et al. Eurographics 2014]
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[Yersin et al. /3D 2009]
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Conclusion

e Contributions:

[Wolinski et al. Eurographics 2014]
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ation agents
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Perspectives

Sensorimotor simulation agents

[Tonneau et al. Computer & Graphics 2014]
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Perspectives

Immersive populated spaces

[Bruneau et al. [EEE VR 2015]
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