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In practice, there is a trend towards increasing the number of tasks that require high maneuverability of
unmanned underwater vehicles (UUVs). However, the methodology for constructing control systems for such UUVs
has not been sufficiently developed. In particular, the operation of traditional control systems based on Euler angles
(yaw, pitch, roll) is limited at critical pitch angles (£90°) due to the degeneration of kinematic equations and the
problem of nonuniqueness. At the same time, control systems based on other parameters suffer from the problem of
performance deterioration atf large angles of inclination (pitch and roll). As a result, the question arises in developing
an approach that ensures the required quality of UUV operation over the entire range of orientation angles. To solve
the problem, the paper proposes an approach to control system design based on Euler angles, and algorithms
that ensure the system’s operability at any orientation angles. The operability of the approach was tested on the
non-linear model of the Aqua-MO ROV on special test movements that check the operation of the system at critical
pitch inclinations, as well as when performing large angle maneuvers. The obtained results confirm the efficiency of
the proposed approach. In addition, performed experiment confirmed that, in some cases, the approach based on
Euler angles has an advantage over the approach based on quaternions. The results obtained in the work contribute
to improving the quality of the control systems of highly maneuverable UUVs, using the accumulated experience in
the development of new systems, as well as expanding the operating angles of already developed control systems.
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