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Research on cascaded adaptive target tracking control
for underactuated UUV

Wang Hongjian ™, Xu Jinlong”, Zhang Aihua™
( * College of Automation, Harbin Engineering University, Harbin 150001 )
( ™ College of Mechanical Engineering,Shanghai University of Engineering Science, Shanghai 201620 )
Abstract

The design of target tracking algorithms for underactuated unmanned underwater vehicles (UUV) was studied ,
and based on the nonlinear mathematic model for UUV, a cascaded adaptive target tracking control algorithm was
designed to guarantee the underactuated UUV system’ s global asymptotic stability. Different from the design of gen-
eral tracking control algorithms, this design considers the influence of the off-diagonal elements of the hydrodynamic
damping matrix on the control system, and obtains the longitudinal desired speed of the underactuated UUV by in-
troducing the virtual control of the kinematic subsystem. Meanwhile, it uses the backstepping method combined
with the Lyapunov stability analysis to obtain the adaptive backstepping control law of the kinetic subsystem, uses
the adaptive item to estimate the slow varying environmental interferences caused by ocean current, and then trans-
forms the target tracking control system into a nonlinear cascaded system composed of the kinematic subsystem and
the kinetic subsystem to give a cascaded adaptive control algorithm for underactuated UUV target tracking. The
global stability of the closed-loop system is proved by using the cascaded theory, and the effectiveness of the pro-
posed design method was verified by simulation.

Key words: underactuated unmanned underwater vehicles (UUV) , cascaded system, target tracking, adap-

tive control
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