841 % 5 3
2015 “F 3 H

H 2 % 4R
ACTA AUTOMATICA SINICA

Vol. 41, No. 3
March, 2015

ETIRIERTZZNRIED AUV =4 R {Z IRERIT

IR BT BEHYc FHE KX

i E WU T RIS A EKTHATE (Autonomous underwater vehicle, AUV) [ = 4 7% [ ¢ 42 R Ex 44 ) 7] . %Ik T
REFAIR) 3 ST ) S BR AR ER R R ZEAR Y SR DR SOD VR ST BRER SR A, 00 T pE i R SR A R A T T R, T
B AU I AR AT SR T I R B, RIS RERR T RO e R BN T R GO M AR e . I B e R 2 M
B, PRUE T S8 A5 50 R ) et @ U RS . 25 T2 M v A ME 3 i v B I, FRAIF T PR ER R R 22 RGOS
FooE. (UG R T2 b B0 e s T AT — B B et RERE ST — 4 B 12 RS A BRI

KR RIKBD A KT AUT A, —4EBRATIRER, VBB R, B S

SIS TEM, RO, BTN e, BN ST IRM RODIE R IRE) AUV =48 B2 IR ERH]. B 3ik 54Kk, 2015,
41(3): 631645

DOI 10.16383/j.aas.2015.¢130883

Three-dimensional Path-following Control of Underactuated Autonomous

Underwater Vehicle with Command Filtered Backstepping

WANG Hong-Jian'  CHEN Zi-Yin"'?  JIA He-Ming® LI Juan® CHEN Xing-Hua'

Abstract This paper studies the path-following control problem for an autonomous underwater vehicle (AUV) in the
three-dimensional space. With the three-dimensional path-following error model established based on the virtual guidance
law, a path-following controller is designed using the command filtered backstepping method. The derivative of virtual
control can be obtained by a second-order filter, which avoids the complexity to compute the analytic derivative of the
virtual control, and filters out high frequency measurement noise to keep the control system more robust. A filtering error
compensation loop is designed to guarantee the approximation precision between the filtered signal and the command
virtual control. The robust terms are designed through Lyapunov stability theorem, then the closed-loop of path-following
error system is proved asympotic stability. Finally, simulation results illustrate the good robustness of the proposed
controller under noise disturbances, and accurate tracking ability in the three-dimensional space.
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