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https://hipert.unimore.it
https://www.indyautonomouschallenge.com

The Lab meets Automotive/Racing
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v Complex workload-intensive tasks
o Perception, planning, ML/DNN

v Latency-critical control tasks
o Cyber-physical interaction
o Tight actuation loops

https://hipert.unimore.it/ Embedded boards
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https://hipert.unimore.it/
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https://f1tenth.org/
https://docs.google.com/file/d/1YAh2OGOpwkOz5gJllTQVVgHeRZ6jR3et/preview
https://docs.google.com/file/d/1SN6ze25GuyP1zlzmgGkUsNlF8xavCY0l/preview

Indy Autonomous Challenge - High Speed
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http://www.youtube.com/watch?v=aM2SyVtcCns&t=440

Indy Autonomous Challenge - Road Course
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http://www.youtube.com/watch?v=jNc9D9T8inw&t=40

Indy Autonomous Challenge - Head to Head
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http://www.youtube.com/watch?v=PclyOWRlrSo&t=21280

Dallara AV-24

’ e Dallara Indy Lights (IL-15)
% x chassis
CHA

| e Honda K20 engine 480hp -
7500rpm
e Top speed: Close to 300 km/h
(185 mph)

e dSPACE AUTERA
e Sensors:
o 2 Novatel GPS

o 1 Vectornav VN-310
O 2 Radars
O 3 Luminar LIDARS
O 6 cameras
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https://www.indyautonomouschallenge.com

A2RL - Abu Dhabi Autonomous Racing League

10:29:06:22
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https://docs.google.com/file/d/1kmykZCdThsIYGxh6vDicGEJkbIBggIe7/preview
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https://docs.google.com/file/d/1nFjX_R0qoZaS45abkxPQkT6nU-SmRbMg/preview

Research - Planning, Control
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Path tracking and Planning
with Model Predictive Control
(MPC) and Linear Quadratic
Regulator (LQR).
Hierarchical and/or combined
controllers.

Accurate vehicle models for
real-time control.

State estimation: sideslip
angle/lateral velocity
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https://docs.google.com/file/d/19PkJb2m-vsRCzyNg1k_oLR0PotX-tgUy/preview

Research - Vehicle Dynamics

LVMS track on Dymola
e Accurate multibody model
fitting and simulation
e Road model
e Functional Mockup Unit
(FMU)

* UNIMORE Hipert/Lab UNIMORE ”
W MRS o RACINGIN


https://docs.google.com/file/d/1EQhtSqG745CsW9DzJY3JhpHGYSVs7bp5/preview
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https://scholar.google.it/citations?view_op=view_citation&hl=it&user=cxY2wrIAAAAJ&authuser=1&citation_for_view=cxY2wrIAAAAJ:u-x6o8ySG0sC
https://scholar.google.it/citations?view_op=view_citation&hl=it&user=cxY2wrIAAAAJ&authuser=1&citation_for_view=cxY2wrIAAAAJ:_kc_bZDykSQC
https://scholar.google.it/citations?view_op=view_citation&hl=it&user=cxY2wrIAAAAJ&authuser=1&citation_for_view=cxY2wrIAAAAJ:_kc_bZDykSQC
https://fieldrobotics.net/Field_Robotics/Volume_4_files/Vol4_04.pdf
https://scholar.google.it/citations?view_op=view_citation&hl=it&user=cxY2wrIAAAAJ&authuser=1&citation_for_view=cxY2wrIAAAAJ:RHpTSmoSYBkC
https://scholar.google.it/citations?view_op=view_citation&hl=it&user=cxY2wrIAAAAJ&authuser=1&citation_for_view=cxY2wrIAAAAJ:RHpTSmoSYBkC
https://scholar.google.it/citations?view_op=view_citation&hl=it&user=cxY2wrIAAAAJ&authuser=1&citation_for_view=cxY2wrIAAAAJ:NMxIlDl6LWMC
https://scholar.google.it/citations?view_op=view_citation&hl=it&user=cxY2wrIAAAAJ&authuser=1&citation_for_view=cxY2wrIAAAAJ:NMxIlDl6LWMC
https://scholar.google.it/citations?view_op=view_citation&hl=it&user=cxY2wrIAAAAJ&authuser=1&citation_for_view=cxY2wrIAAAAJ:TFP_iSt0sucC
https://scholar.google.it/citations?view_op=view_citation&hl=it&user=cxY2wrIAAAAJ&authuser=1&citation_for_view=cxY2wrIAAAAJ:TFP_iSt0sucC
https://arxiv.org/abs/2407.16680

