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Curve tracking is important for the effective navigation of mobile robots in complex
environments. For curve tracking in the plane, the curve tracking dynamics can be
simplified to a system of two ordinary differential equations with one control. However,
even for the simple case of one robot tracking a curve in the plane, curve tracking can be
challenging, because of collision avoidance constraints, disturbances acting on the system,
imperfect information about the current state of the system, and unknown control gains.
In this talk, we will discuss the two-dimensional curve tracking problem in detail and
explain how to overcome some of these challenges, using adaptive control, Lyapunov
functionals, and robust forward invariance. Then we will explain how we used our
controller in field work at the Louisiana coast, to control marine robots that were used to
track pollution from the Deepwater Horizon oil spill disaster. This talk will be
understandable to students who are familiar with basic control systems. It is based on the
speaker's joint work with Professor Fumin Zhang from the Georgia Tech School of
Electrical and Computer Engineering and with several students.
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