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Icebreaker:
Two Truths One Lie



National Security Agency’s
Science of Security Program



What goes into a driverless car? 
Ability to make independent decisions
See à Think à React

Perception

Decision/Control

Actuation
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They will make us more productive 

§ Average American drives 300 hrs per year 

Cities will be greener 

§ 40% of city surface is parking

Travel and deliveries will be safer

§ 32K+ fatalities and 3M+ injuries every year



Some of you will be working on this problem for decades!







1902: after thousands of tests Oliver and Wilbur Wright had 
acquired the knowledge and the skill to fly. They could soar, 
float, dive, circle and land, all with assurance. Now they had 

only to build a motor. - David McCullough





Environment

Vehicle 
dynamicsPerception Control

𝑒𝑛𝑣: Lidar / vision

Planning 
and 

decision

Sensing



Gazebo simulator 
and GEM vehicle

Vehicle 
dynamics

Camera-based 
lane detection, 

stop sign 
detection

Lane 
tracking 
control

Planning 
and 

decision

Camera

Goal. Vision-based lane 
tracking controller 
(“Autosteer”) plus traffic 
planner, tested in 
simulation and deployed 
on a real car. 



Simulators
Communication 

Protocol Linux OS Python
Language



Linear algebra (matrices, vectors)

Logic, discrete match, and algorithms

Probability and statistics

Calculus, differential equations



1. Learn tech and concepts used to develop AVs
2. Develop modules for vision-based lane tracking control
3. Deploy code on GEM vehicle
4. Learn about autonomy, engineering, UofI, have fun!


