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Optimal control for underwater gliders in the vertical plane
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Abstract: Underwater glider driven by net buoyancy and hydrodynamic forces is a new type of underwater vehicle.
We investigate the variation of glider’s motion states in different net buoyancies and with different positions of inner
movable mass. When a glider switches from diving downward to upward, the “stall” (loss of lift) phenomenon occurs
asymmetrically on the glider’s wings. To eliminate this phenomenon, we use the Hamilton function in the two-point
boundary problem model of switching to develop a program for manipulating the positions of inner movable mass to
balance the asymmetrical stall phenomenon produced in any instance during the switching process. Finally, an optimal
applicable control project is developed for controlling the glider’s actual mechanical system. Simulations validate the

efficacy of the proposed optimal control method.
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