
INDY AUTONOMOUS 
CHALLENGE

 Student-led high-speed autonomous racing team, developing full scale vehicles and autonomous 
software to compete in driverless racing competitions.
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OUR MISSION

● To be the center for applying autonomous 

vehicle technology at MIT.

● To create and implement cutting edge 

technology to compete against and learn 

from our peers around the world.

● To build relationships across campus and 

beyond, while developing leaders in the 

AV, robotics, and tech industries.



*Goals

And we are proud of our 
alumni who carry on this 

tradition

Our own legacy is built on a foundation of 
exceptional ability and proven success

And many 
more…

2018 2021

Founders establish MIT 
Driverless, the 1st US 

Formula Student Driverless 
Team

2019 20222020

Formula Student 
Competitions
2nd Place In Italy
3rd Place In 
Germany

Team grows to 30+ 
students across MIT, 

Brown, Brandeis

Team achieves top score in 
first event of Indy 
Autonomous Challenge

MIT Wins first place at 
the Indy Autonomous 

Challenge*

MIT launches its own 
Grand Challenge*

Partnership with 
TU Delft

driverless.mit.edu



Autonomously drive an 
IndyLights racecar 
head-to-head at the world 
famous Indianapolis Motor 
Speedway.
Speeds up to 180 MPH against 
31 of the top universities 
from around the world.

OUR NEXT CHALLENGE
 
Indy Autonomous Challenge

“If everything seems under control, you’re just not going fast enough.” — 
Mario Andretti

driverless.mit.edu

http://www.youtube.com/watch?v=J0gXudTMm5k&t=60


A seasonal 6 event race 
against 6 top universities 
and corporate teams in a 
proven and tested circuit 
style competition with custom 
made autonomous vehicles 
showing the full dexterity 
and agility of AV technology.

OUR NEXT CHALLENGE
 
RoboRace

driverless.mit.edu

http://www.youtube.com/watch?v=yoTQlaoVuHg&t=10
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driverless.mit.edu

https://docs.google.com/file/d/1PMq7KBD-zKIir8elFhRR2HL1Hw7MBbZo/preview
https://docs.google.com/file/d/1PMq7KBD-zKIir8elFhRR2HL1Hw7MBbZo/preview
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Formula Student Competitions

https://docs.google.com/file/d/1y5e0R51eo86w_0Sf-XG132O3dc0Ati_E/preview


Learn More

● MIT Driverless Website

● Summer Showcase Recording

● Application

● Contact info – 

driverless-business@mit.edu

● Follow us on social media!

Scan me!

http://driverless.mit.edu
https://www.youtube.com/playlist?list=PLi65EB6764tj19Bvl8oA6qPfGnQiaIL7a
https://forms.gle/tYyu5wbSiDmb11TH8
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Additional Slides



Autonomous vehicle challenges are leaving a 
legacy on this world.

DARPA Grand Challenges 
2004-05

DARPA Urban Challenge 
2007

Leading AV companies founded by alumni of these races

MIT 
Founder

MIT 
CEO

MIT 
Founder

MIT 
Founder

driverless.mit.edu
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What does YOLO do?
*YOLO is our 2D image detection system

1. Where are things in 
my field of vision?

2. What are those 
things?

driverless.mit.edu

1

2
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Why Yolo?

driverless.mit.edu

1 2

1 2
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Architecture of YOLOv3

Detection Layer 3

Detection Layer 1

Detection Layer 2

10 x 10
20 x 20

40 x 40

320 x 320

driverless.mit.edu

Downsampling Detection
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Prediction 
of 10 x 10

Prediction 
of 20 x 20

Prediction 
of 40 x 40

driverless.mit.edu
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driverless.mit.edu
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DEMO
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Perception

driverless.mit.edu
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Appendix
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Autocross and Endurance

Formula Student Competition Disciplines
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MITeamDelft 2018-2019
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Our Technology

Remove actual companies / hardware**

Kieran

driverless.mit.edu
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Output

– 3D Cone Coordinates 

– Cone color (yellow, blue, orange) and 
classification (large, small, other) 

– Dual image stream

– 800x320 images at 25 FPS (half precision)

FLIR Camera
1900 x 1200

RGB - 6um pixels
3.5mm focal length

Karmin
1600 x 1200

RGB – 3.2um pixels
12mm focal length

Stereovision Processing Unit
FPGA

SGM Stereo-Matching Algorithm
15W full load

Nvidia Jetson Xavier
512 Volta GPU cores

8 core ARM CPUs
60W full load

Long Range Pipeline

Short Range Pipeline Compute

Input

Input

Computer Vision: Hardware Layout
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Boundary 
Generation

Boundary 
History 

Boundary 
History 

Boundaries during 
mapping lap

Midline
Identification

Local Model 
Predictive Contouring 

Control

Boundaries 
during mapping 

lap

Extended 
boundaries after 

mapping lap

Acceleration Yaw Rate

Vehicle Position

Cone Locations

Path Planning & Controls: System Design
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Mechanical Engineering: Coffee Table
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http://www.youtube.com/watch?v=bEQi4eglH2Y

