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course email: cmuuarobotics@gmail.com

Description

People and animals encounter and seamlessly deal with complex, dynamically-changing scenarios
with large amounts of associated uncertainty every day. In the vast majority of cases the same
cannot be said for robots. In fact, current applications wherein robots are deployed are typically
tailored to accommodate the fact that robots are generally not adaptive to new task conditions nor
are they able to predict how such changing conditions could affect their future performance. Our
goal in this course will thus be to explore contemporary methods from the motion planning and
control literature that will pave the future path forward in terms of enabling robotic systems to more
naturally adapt their behaviors in unstructured, uncertain environments. This class will highlight
the relationship between conventional ideas from deterministic motion planning and control design
(e.g., dynamic programming and linear-quadratic regulators) and their contemporary counterparts,
many of which help form the analytical basis for the probabilisitic reasoning that underlies modern
AI systems (e.g., POMDPs, Gaussian-process regression).1

Prerequisites

This class should be accessible to graduate students with a basic understanding of robot dynamics,
control, and probability theory. Experience with MATLAB is also highly recommended.

Textbook

There will not be a textbook for this course. The partial course notes written by Prof. Tedrake at
MIT are highly recommended readings. Lecture slides and relevant course notes will be posted on
the course webpage periodically as will related readings from the literature.

Software & Coding

We will use MATLAB in this course.

Grading and Assignments

Assignments (6) 60%
Final Project 40%

1Note that this course is inspired by and, for the most part, will follow the format of "Underactuated Robotics:
Learning, Planning, and Control for Efficient and Agile Machines" created by Prof. Russ Tedrake at MIT. We will
take several tangents, but the course materials provided by Prof. Tedrake through MIT Open Courseware are an
excellent resource for this course (and really just in general).


