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 Autonomous vehicles integrated in spaces shared with 
pedestrians, bicycles, other vehicles

 Develop a navigation system suitable for shared spaces 

with vulnerable road users
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 Increase vehicle and pedestrian safety in congested 
environments 

 Make autonomous vehicles friendly and actors in 
the global movement

 Understand and use social and urban rules for 
autonomous vehicles 

 Produce accepted behaviors for passengers and 
pedestrians
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Detect, track and predict 
the trajectory of 

pedestrians 

when they are numerous

in unknown environments

Navigate in highly dynamic, 
unpredictable and heavily 
populated environments

Little free space to plan 

Constant replanning

safety

Understand pedestrians' 
intentions and willingness 

to cooperate

Crossing / Stopping

Passing

Obtaining socially acceptable 
behaviors

For the passenger in the car

For pedestrians around the vehicle

Predictable, readable behaviors



1. How to predict crowds’ and pedestrians’ behaviors ?
2. How to navigate crowds ?
3. How to test experimentally our algorithms ?
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An Agent-Based Model to Predict Pedestrians Trajectories with an 
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Conference on Autonomous Agents and Multiagent Systems, International 

Foundation for Autonomous Agents and Multiagent Systems (IFAAMAS), 

May 2021. Best Student paper Award.
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PEDESTRIANS HAVE

 A limited perception
 A limited attention
 A personal space whose

shape depends on the 
situation

 A behavior (in terms of 
trajectories) that depends
on the crowd’s density
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 Model realistic behaviors of pedestrians 
 Validate these behaviors with real data
 Predict pedestrian’s trajectories around AV
 Taking into account : limited perception and 

attention, personal space, density, groups…
 Using social force models
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 Perception and attention model
 Adaptive personal space
 Groups modeling
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Real data taken from : Yang D., Li L., Redmill K., Özgüner Ü.  Top-view Trajectories: A Pedestrian Dataset of 
Vehicle-Crowd Interaction from Controlled Experiments and Crowded Campus. In: 30th IEEE Intelligent Vehicles
Symposium. Paris, France, 2019.
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https://github.com/maprdhm/Spaciss



1. How to predict crowds’ and pedestrians’ behaviors ?

2. How to navigate crowds ?
3. How to test experimentally our algorithms ?
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M. Kabtoul, A. Spalanzani, P. Martinet. 

Proactive And Smooth Maneuvering For Navigation Around Pedestrians, 
International Conference on Robotics and Automation (ICRA), Philadelphia, 
United States, May 2022.

M. Kabtoul, A. Spalanzani, and P. Martinet. 

Towards Proactive Navigation: A Pedestrian-Vehicle Cooperation Based 
Behavioral Model. In ICRA 2020 - International Conference on Robotics and 
Automation, Paris, France, May 2020. 
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 Using 2 pedestrian-vehicle interaction datasets
 Manual annotation for the agent’s cooperation
 Cooperation model found while

▪ Minimizing the error in the mean values of CF

▪ Maximizing the cross-correlation between similarly annotated agents 
in one simulation

 Trajectory Model obtained using the pedestrian trajectories
as the ground-truth
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 Find the longitudinal control that
▪ maximizes the pedestrians cooperation

▪ while ensuring the safety constraints



 66 pedestrians with various CF
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 Results showed that even this one-degree of 
proactive control improves the navigation 
performance significantly. 

 The main advantages of the method include:
▪ avoiding the freezing robot problem in dense 

scenarios, 

▪ major efficiency gains in terms of the travel time,

▪ navigating socially by incorporating the 
pedestrian cooperation behavioral model and 
maintaining pedestrian safety.
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 Find the lateral control  that minimizes the deviation from the global 
path, while maintaining pedestrian comfort.

▪ Dividing the space into channels

▪ Computing the cost of each channel
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1. How to predict crowds’ and pedestrians’ behaviors ?
2. How to navigate crowds ?

3. How to test experimentally our
algorithms?
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Thomas Genevois, Jean-Baptiste Horel, Alessandro Renzaglia, Christian 

Laugier. 

Augmented Reality on LiDAR data: Going beyond Vehicle-in-the-Loop for 

Automotive Software Validation. IV 2022 - 33rd IEEE Intelligent Vehicles

Symposium IV, Jun 2022, Aachen, Germany. Best paper award. 



 Simulation based testing : flexible, fast, 
cheap, safe BUT not entirely realistic

 Real world testing : realistic BUT complex, 
time consuming, costly and dangerous

➢Augmented reality to replace sensor outputs 
and test seamlessly all software from
perception to control
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 virtual data introduced in the augmented 
reality is similar to real data. 

 The software under test will behave similarly 
in real, virtual or hybrid scenes.
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 Interested in a PhD, Postdoc or engineer
position ?

 anne.spalanzani@inria.fr

38

Inria GRENOBLE 
Rhône-Alpes



M. Prédhumeau, L. Mancheva, J. Dugdale, A. Spalanzani, Agent-Based Modeling for Predicting Pedestrian 
Trajectories Around an Autonomous Vehicle, Journal of Artificial Intelligence Research (JAIR). 2022.

M. Prédhumeau, L. Mancheva, J. Dugdale, A. Spalanzani. An Agent-Based Model to Predict Pedestrians 
Trajectories with an Autonomous Vehicle in Shared Spaces, AAMAS 2021 - 20th International Conference 
on Autonomous Agents and Multiagent Systems, International Foundation for Autonomous Agents and 
Multiagent Systems (IFAAMAS), May 2021. Best Student paper Award.

M. Kabtoul, A. Spalanzani, P. Martinet. Proactive And Smooth Maneuvering For Navigation Around 
Pedestrians, International Conference on Robotics and Automation (ICRA), Philadelphia, United States, 
May 2022.

M. Kabtoul, A. Spalanzani, and P. Martinet. Towards Proactive Navigation: A Pedestrian-Vehicle 
Cooperation Based Behavioral Model. In ICRA 2020 - International Conference on Robotics and 
Automation, Paris, France, May 2020. 

Thomas Genevois, Jean-Baptiste Horel, Alessandro Renzaglia, Christian Laugier. Augmented Reality on 
LiDAR data: Going beyond Vehicle-in-the-Loop for Automotive Software Validation. IV 2022 - 33rd IEEE 
Intelligent Vehicles Symposium IV, Jun 2022, Aachen, Germany. Best paper award. 

39


