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Stabilization design of underactuated AUV

based on quaternion

WU Qi, LI Ye
(Clledge of Shipbuilding Engineering , Harbin Engineering University, Harbin 150001, China)

Abstract ; Stabilization control aims at stabilizing the AUV to the designed position and attitude from any initial po-

sition under the controlling input. Stabilization is widely used in the abutment of deep-water submarines and location

tracking. This paper describes a new time-variable stabilization law with four inputs which was designed based on

the simplification of the 6-DOF ( degree of freedom) space motion and trace equations of an underactuated AUV

and the conversion of the model which was realized by quaternion. The control trial was done to prove that the con-

trol law was convergent. The simulation results prove that the control method is effective and the stabilization can be

achieved under any initial conditions.

Keywords ; autonomous underwater vehicles; stabilization; three dimensional; trajectories; linear control systems;

time varying systems; motion control; simulation
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