ol WM e R AR Vol.21 No.7
2013 4E 7 A Optics and Precision Engineering Jul. 2013

XEHS 1004-924X(2013)07-1719-08

KT 2 =5 8 BT B & A BR R 4=

Amz'" ETR, BHR>?
(LAREIVA® MRFR, ZAIT %/RE 150001;
LHEMFER KALFREINRE WEF R, T4 K& 130033;
3. P EAF R A%, ,100864)

T AT X BR AR L TN A 128 3 K T 8 B O S s B R R R R T — AR B E R T R, HOELH
F R AR et iz Sl AL TR 42 ] #5 BT AR P 5 LA 0 bR 8 8 2 v 97 bR T 20 SR S R A A 0N A Y R ER
il s LU 2 i A A Al 2 iz Sl A AR M 4 ORS00 RS il 3R O BLSE BRI AR R G AT TR BB R 22 R TE L 18 BT
T3 2 3 AL 3 3 HC AR e MR 5 B 5 , M Backstepping J7 i3t 7 AR FdE W #2045 L IR FIHT Lyapunov BLSHER] T 4%
W RGE MR E P, 2L 07 B A5 R R - A5 7% O A M P R S BOR 8 PRI B0 R I B X 4 A 3 R BT R R
ZEUNT 0.5 m AFAIAE M /N T 157 A0 45416 105 N » m 2%, 45 R IAE T A SR M B R RS Sk, i e
BRERPEREZIK

X 8§ WAKRTEHE;FELMAE RN ;Backstepping F & ; Lyapunov 2 #%

B4 ZES U674, 73;U666. 12 XERFRIZAD A doi: 10. 3788/0OPE. 20132107. 1719

Adaptive tracking control of longitudinal trajectory for underwater vehicle
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Abstract: For the underwater vehicle trajectory tracking with strong nonlinearity and large pitch angle
movement, a class of nonlinear adaptive control schemes were proposed in this paper. Firstly, the
nonlinear movement model was adopted directly , a saturation function was induced in the process of
controller design, and the assumption limit that the pitch angle was a small-angle was broken through
the Maclaurin expansion formula. Then, taking into account that the precise nonlinear motion model
of the vehicle was difficult to establish and there were many modeling errors in the actual vehicle mod-
el, the online adaptive method was used to approximate the nonlinear model. Finally, a nonlinear a-

daptive controller was designed by using Backstepping method, and its stability was proved by Lya-
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punov's theory. The hardware-in-the-loop simulation results show that the tracking errors of all three

types of tracks given in the paper are less than 0.5 m, the pitch rudder partials are less than 15°,and

the pitch moments are within 10° N « m order of magnitude in consideration of measurement noises and

parameter uncertainties, These results prove that the control algorithm in this article has a strong ro-

bustness and can meet the requirement of tracking performance.

Key words: underwater vehicle; nonlinear adaptive control; Backstepping method; Lyapunov theory
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