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Abstract

The topic of our advanced lecture is kinodynamic path planning and path planning among moving obstacles.  Most real-world path-planning problems have dynamic, as well as static constraints. Early randomized path planning algorithms did not take into account these dynamic constraints. These algorithms generated a solution path in the configuration space, and then determined control inputs to steer along the path.  Kinodynamic path planning eliminates this second step by incorporating dynamic constraints into the global planner, but in doing so, it doubles the dimensionality of the path-planning problem. We present two efficient randomized methods (algorithms) for kinodynamic path planning, Moving Obstacles Planner (MOP) and Rapidly-exploring Random Tree Planner (RRT).  These planners incrementally construct the roadmap by applying control inputs to existing nodes.  They differ by how the explore the state space.  In addition, MOP builds a directed tree in the state(time space and thus, solves kinodynamic motion planning problem among moving obstacles with known trajectories. These two planners have been successfully applied to several real-world problems, including asteroid avoidance, satellites in cluttered environments, robot arm manipulators, maneuvering of cars with limited controllability, and spacecraft landing.
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