
High-speed and close-proximity
nature of racing provides a suitable
setting for learning, developing, 
and testing safe and agile
autonomous systems.
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The goal of this project is to develop motion planning and control algorithms, along with safety architectures for autonomous Cyber-Physical 
Systems like Autonomous Vehicles. This will enhance their safety in complex environments and improve their response to unforeseen events.
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Differential Bayesian Filtering

➢ Trajectories represented as probabilistic 
Bezier Curves.

➢ Bayesian inference incorporates vehicle 
dynamics and safety constraints.

➢ Monte-Carlo sampling from distribution of 
trajectories.

➢ Sequential update, re-weighting, optimal 
trajectory convergence
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Indianapolis Motor Speedway
[October 2021]

Las Vegas Motor Speedway
[January 2022, 2023]
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Real-World | Full-Scale | Fully-Autonomous Racing

First American team to win 
the Indy Autonomous 
Challenge

50+ students since 2021

Undergraduate Curriculum and 
Autonomous Vehicle Testbed

300+ students since 2017

Workshops & Competitions

Opportunities and Challenges 
with Autonomous Racing 
Workshops – ICRA 2021/2022

Multiple F1tenth competitions 
at CPS-IoT Week, ICRA, IROS, 
and ES-Week

RACECAR: The Dataset for High-Speed Autonomous Racing 

Dataset and Tutorials

Benchmark 1
 Localization

Benchmark 2
 Object Detection

Benchmark 3
 Mapping

Challenges:
SLAM @ 150+ mph
Visual Odometry

Bank Angle Estimation
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SDL 
embeddings can 
help compare 
traffic scenarios

SDL extraction Examples

Scientific Impact on Cyber-Physical Systems

Improving safety for CPS with 
learning-enabled components

Planning under uncertainty for multi-
agent scenarios

Learning from expert demonstrations
and addressing Sim-2-Real gaps

Engineering full-scale CPS testbeds

IMS Lap Record: 171.011 mph
World Record: 184 mph top 
speed at a racetrack
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