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Rational
Autonomous cars hold tremendous promise for making transportation safer,
faster and cleaner than the manually driven vehicles we use today.
At UC Berkeley we have developed an open source platform called the
Berkeley Autonomous Race Car (BARC) to teach students how to program
autonomous vehicles. The platform consists of a 1/10 scale RC car, an embedded Linux micro-controller, and a suite of sensors. Our software stack also integrates features from ROS (Robotic Operating Systems) with cloud functionality
through Amazon Web Services, so that cloud-based telemetry and simulations
can be used to speed up estimation and control design. The BARC project is
fully open-source and welcomes other research intuitions to use the platform.
More information is available at barc-project.com.
This one-day workshop aims to introduce students, practitioners and teachers to designing model-based vehicle dynamics controllers through hands-on
experience with the BARC platform. The participants will design a wide range
of vehicle dynamics and Advanced Driver Assistance controllers, from simple
lane changes with obstacle avoidance to autonomous drifting. The participants
will be provided with a set of structured labs which can be used to learn and
teach the topics discussed.
We will first present the basic control architecture and vehicle dynamics
models used throughout the workshop. Then, the instruction will focus heavily
on how to program algorithms in Python and Julia within the ROS framework.
Participants are expected to bring their own laptops and download the workshop
material before attending the class. The material will prepare the participants
for in-class instruction and demonstration of the exercises. Participants will
form small groups and program their algorithms on our robotic platform. The
workshop will cover the following topics:
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1. Vehicle dynamics: kinematic models, kinetic models, tire models
2. Open source robotic programming: Linux, ROS, Python, Julia
3. BARC system hardware: IMU, encoders, camera, DGPS, LiDAR, microcontroller, motor, servo
4. Parameter estimation and vehicle localization using subsets of camera,
lidar and DGPS.
5. Stability control design: ABS, traction control, lateral stability control,
drifting
6. Advanced Driver Assistance (ADA) control: cruise control, lane following,
lane changes, navigation and parking
7. Cloud integration : Amazon Web Service and Dator
Prerequisites skills - Familiarity with basics of Linux and Python is encouraged but not necessary.
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