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The problem of finding of the shortest trajectory of underwater glider,
which joins two oriented points with given constraints on curvature is pre-
sented. The underwater glider is driven only via system of actuators, which
consists of an element, which is controlling the buoyancy of glider (called
buoyancy engine) and moving batteries, which are controlling location of
glider’s center of gravity to maneuver. The absence of any other thrusts,
screws or engines leads to strong influence of hydrodynamic forces on its
movement and, as a result, to the complicated nonlinear mathematical model.

First time, a similar class of problems was investigated by A. A. Markov
(1889) in case of railway projection [1]. Later, L. E. Dubins’ results on this
problem 2], presented in 1957, were widely applied to a cars” motion. Nowa-
days, the revival of interest in such problems is associated with tremendous
number of applications in robotics, for example in the theory of motion of
autonomous underwater vehicles.

The report presents an overview of the main works which generalize the so-
lutions of Markov-Dubins problem which were obtained until now. In modern
works, since J.-D. Boissonnat’s report in 1991 [3], the Pontryagin’s Maximum
Principle is using as a foundation to solve the problem.

In this paper we consider new problem statements that take into account
the specific dynamics of a rigid body in dense incompressible fluid.
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