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Fast stability event-triggered control for uncertain nonlinear systems with
input dead-zone and full-state constraints
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(1. College of Mechanical and Electrical Engineering, Guangzhou University, Guangzhou 510006, China; 2. College
of Automation, Guangdong University of Technology, Guangzhou 510006, China)

Abstract: Many problems can not be ignored in practical industrial systems, such as input dead-zone and full-state
constraints, which have a significant impact on the performance of the system and may even lead to system instability.
To overcome the above problems, this paper proposes a fast convergent adaptive neural network event-triggered control
strategy for a class of uncertain nonlinear systems. First of all, the barrier Lyapunov function is introduced into the
backstepping control framework and the radial basis function neural networks approximate the unknown nonlinear
function. At the same time, an adaptive event triggering mechanism is designed to dynamically compensate for the input
dead-zone. By reducing the update frequency of the control signal, the communication burden of the system is reduced,
and all states of the system do not violate the predefined constraint interval. On this basis, the theory of fast finite-time
stability is introduced, which can guarantee the boundedness of all signals in the closed-loop system in finite time and
the tracking error quickly converges to the bounded compact set. Finally, the effectiveness of the control strategy is
verified by two simulation examples.

Keywords: fast finite-time stability; input dead-zone; full-state constraints; event-triggered mechanism; barrier
Lyapunov functions; nonlinear systems
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3 fi H

T B8 EAR SR 7 VR A RO, T THI U E S
1910 52 R — B LB 28 4 1) S AT 7 B S 56 5 4
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3.1 HEME

H RN HAT BB X AR LR A
JEL M R G5

E1(t) = ¢1(Z1) + g1(Z1)2,

Ty(t) = ¢2(¥2) + 92(T2) D(u), (58)

=

(57)

y(t) = 1.

qui(ﬁl(.fl) = 0.1sin l’l,d)g(.fg) = O.5COS(1’1$2),
g1(Z1) = 14+ 0.01sin 21, g2(Z2) = 2 + cos(x1w2); &
RELIRX AN 21| < 1.5,]z2| < 3; REMPILEIR
FNz1(0) = 0.1, 22(0) = 0, HE(E 5 y,,, = sin(2t).

JEEAN R v i R 0 RBFNNGs [ 55 bR 44

—_\T — .

Ri(X) = exp(— (X ”1)2(X ”1)). (59)
Hrbi =1,2,...,16; SR EI O vy AR X R N
[—1,1].

PR O N DA R A A R ML A DG 2
BOEITFR: h = 17/20, 21 = 81 = 14, 25 = 85 = 8,
00 = 05,00 = 2,a1 = ay = 05,717 = ry = 1,
(=010, =09 =01,dy = —1,¢c;1 = ¢ = ds
=1,A=0037n=05¢e=05¢=c¢c/(1—n) +
0.001, 61 (0) = 65(0), K = [1,0;0,1], $(0) = [0,0]",
X1 = [z1,ym]", Xo = [Il,mg,él,él,ym,ym]T.
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P2 i % 0 B T 9] B, 7 10's P, 22 1 34 figh % WL 1) 110
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32 LHHE

N T B8 UE AR SCRT LT A4 ) 7 VAR SEBR R G
(A R, 25 SOk [32] I BEFT AL R 4

Jij + B+ mglsin ¢ = w. (60)

Hriz, = qMlay = ¢4 BT A BRI A3,
D(u) = cu + dAINIEX, u NENFERL, y N RS
i, —§<Bx2 +meglsin ;) AASHIE H4h DU &
GBHONJT = 0.8, B = 1,mgl = 10; 4IRS L H X 8]
Nl | < 1.5,]2q] < 3.

B RGIVIIRIRE N 21(0) = 22(0) = 0, HEE
5 Y = sin(2¢), HUEE R A0S HUE S5 —

HAEMKEITSH L = 17/20, 2, = 51 = 18,
29 = 89 = 17,00 = 0.5,00 = 2,a; = a3 = 0.5, 7 =
ro =1, = 05,010 = 09 = 03,dy = —1,¢; =
o =dy =1,A=0.02,7=05¢=05¢=c¢/(1—
1) + 0.001, 6:(0) = 65(0), K = [1,0;0,1], $(0) =
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B 1 EfamkEEER (2)

&, AR GEH A BRI [R]85 VR U 75 22 0.83 s, 51%
G I VR B, AR ST IR REIS 32 15 85.5 % IR R ER
.

E3 N T IR UE A ST i B O VA B
B, ZE DU P SN w NN FHE T p(t) =
0.6sin ¢, B 1045 1 1 RS HHE 5 y NG 5 u i
2. AR w 4 B 2R T, BRSO T35 5, U e sk
DU SE X B A A2, AL, AR SR v (1 42 )
TTiE BA IR R &R
4 & ®

AT L — 28 B A g AN FE XA AR 3 20 R A
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IS 1) FA) i L 2 O 2% 1 figh O 42 1) v i 1%
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