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Abstract
Aggressive vehicle maneuvers are commonly used by professional racing car drivers
to achieve fast and agile performance. Understanding these skilled maneuvers can
help to design autonomous driving capability and active safety features under
extremely events, such as emergency maneuvers. In this talk, I will present some
recent developments in stability analysis, motion planning and control of aggressive
vehicle maneuvers. I will first define the motion stability and agility metrics for
vehicle maneuvers and then present a case study on how the racing car drivers
achieve unstable yet agile driving skills. I will then present the motion planner that
takes advantages of the sparse stable trees (SST), the RRT* algorithm and the model
predictive control (MPC) design. Rather than restricting the vehicle motion within
the stability region of its open-loop dynamics, the motion controller design allows
the vehicle to operate outside the stability bounds to accomplish a safe and agile
maneuver. I will demonstrate the motion planning and control design for
autonomous aggressive maneuvers on a 1/7-scale RC vehicle. If time permits, I will
also briefly present various other research projects at the Robotics, Automation and
Mechatronics (RAM) Lab at Rutgers University.
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