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Field of Current Research:

(1) Trajectory tracking for multiple vehicles in consideration of reaching time

Problem of tracking pre-defined collision-free trajectories for multiple-vehicles
systems recently falls into the ability of the controller to minimize tracking error in
short time. This feature is important, since large and long-term tracking error reduction
might lead to a situation where collision avoidance motions are needed, which in turn,
might cause longer achieving time. To solve the problem, a class of envelope functions
(attached to each vehicle’s reference) that represent allowable vehicle-to-reference
distances is proposed. The decreasing rates of these functions lead to the attractive
motion of the vehicles to their respective references.

(2) Collision-free and minimum-time trajectory planning for multiple vehicles
In a multiple wheeled vehicles, the requirement of collision-free trajectory planner is
mandatory. For industrial point of view, this feature could help supply-chain process
avoiding particular bottleneck conditions. This research focuses on searching of
collision-free and minimum-time trajectories of a group of wheeled vehicles in a limited
workspace. A Particle Swarm Optimization (PSO)-based method is developed to solve
the problem.

(3) Integrated planning and control for multiple-vehicles considering reaching time

Integrated trajectory planning and control for multiple wheeled vehicles has been a
fascinating issue. Particular applications such as huge and complex logistics systems
need a synchronization of material pick-and-load planning and execution such that the
entire supply-chain process can be figured out. In multiple-vehicle systems, preferably
the generated trajectory planning must be tracked precisely by the vehicles. For that
purpose, a mechanism of integrated trajectory planning and control needs to be
investigated. A type of switched planning and control algorithm is considered as an
alternative of solution.
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