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Event-triggered formation control for AUVs with fixed-time sliding mode
disturbance observer
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(1. School of Electrical Engineering, Yanshan University, Qinhuangdao 066000, China; 2. Key Lab of Industrial
Computer Control Engineering of Hebei Province, Yanshan University, Qinhuangdao 066000, China)

Abstract: This paper studies the problem of unknown external disturbances, model parameter uncertainty, and saving
the energy consumption of the controller transmission network of multiple AUVs formation control, and proposes an
anti-disturbance fixed-time relative threshold event-triggered formation control method. First of all, an adaptive fixed-
time integrated sliding mode interference observer (AFISMDO) is presented, which is used to estimate the compound
disturbance of the system in a fixed time. Based on the designed AFISMDO, a nonlinear filter is introduced into the
backstepping algorithm to solve the problem of a large amount of calculation caused by multiple differential derivations in
the design of a backstepping method. Then, in order to save network transmission resources and reduce controller energy
consumption, the relative threshold event-triggered mechanism is introduced into the formation control of multiple AUVs,
combined with the concept of virtual trajectory, and a fixed-time distributed formation control method is designed. The
presented controller makes the closed-loop system converge in a fixed time, and the system convergence time only depends
on the controller design parameters, and the Zeno phenomenon is excluded through theoretical derivation. Finally, the
simulation experiment results show that the designed controller is reasonable and effective.

Keywords: adaptive fixed time integrator sliding mode disturbance observer; formation control; relative threshold

event-triggered mechanism; virtual trajectory; fixed-time control
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.
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AEL, (7 s DR ALE W I 455 A2 [ 5 B ) 5 1, T ABE T s+ s
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2.2 1EXTEMEE LA RS T E E R BRI HI g
wit
Z 2 AUVs RGNS RASEATE
TR B [ 245 9 Y05 57 R (74 17) 8, 3 T+ AFISMIDO SE i
W2 25 e AP B SO e Ve U 2 A T8
T, 5~ AF T o] A4 ik A SR S, R U R G 4 i A%
AT 4% e FE i, 25 & AR 2R MR IR AR A B P 2 IR
SR T BRI B T K 1) o AN ERBE AUV
Wit [ s B A 2 ) 2%, 1 BR BE AUV R B2 2 UL AUV $1L
5, 35T SEI AUV 19 G B 1] #4038 43 A 20AH X 15
{EL ik s A28 11 25 (R LTI AR A0 R
step 1: & X ERBE AUV 7 B iR 2N
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2(t) = vp(t) — aly (). (40)
R4 (37) ~ (40) 15
Z1(t) < — Aslz1(2)* sgn(z1(t))—

M| 21 (1) [Prsgn(zi (t)) + R(¢)zs. 41)



1122 # % 5B kR 537 %

MEHIE € (25 vk R B ALV (8) N w(t) (bl )+
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Aﬁzw(
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2
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2
2

2
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1
32
1
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1777/0
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