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Abstract This study focuses on the prescribed-time control problem based on dy-
namic event-triggered mechanism for a class of nonlinear strict feedback systems with
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uncertain time delays. A state feedback control strategy is proposed for the high-order
nonlinear system with unknown time delays based on the prescribed-time stability
theorem. It ensures the convergence of the system within the prescribed-time, and
the prescribed-time can be set according to the actual needs. In order to approximate
unknown continuous functions in the system online, neural network approximation
technique is applied, while the Lyapunov-Krasovskii functionals (LKFs) are employed
to compensate for the effect of state delay. In addition, by introducing a dynamic
event-triggered mechanism, the controller reduces the communication occupancy rate.
The designed controller makes all signals in the closed-loop system remain bounded
and stable within the prescribed-time, and the convergence time of the system will
not be affected by the initial state of the system and the control parameters. Finally,
the feasibility of the design scheme is verified by simulation experiments.

Keywords Prescribed-time stability, time delays, dynamic event-triggered mecha-
nism, uncertain nonlinear systems, state feedback control.
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Bj = pj — Py 135 p; MRS FE. o 0 FEFTDAGIE . BRIt 0y, 5, oy B ST LA 3
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TR REENE, TR E A RS EAH G, 4 T, =7 B, SHEEENT:
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FEARFH SIS 18] T, K, RS0 (4.2) &3] 7 e i Skt ge, [Fa R R m DUE &R
GAE 4 FOPNIEE) T AR RAS, HSC SR () HE A Z AR A I . 8 2-3 y T, = 7 B A
TN, w A w BB AR 4 P B E B, HIk, RS0 (4.2) PESI0H R WE
1-4 Fi7s.

(4.3)
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] 1
0.01762 .
- 00176 <
501 0.01762 T o 02
1.9999 2 2.0001
/ 015+
o o
. . . . . . ol . .
0 1 2 4 5 6 7 8 9 0 1 2 3 4 6 7
WD N L/
M1 A T, F o L 2 By R Uy HOHLE
(Figure 1 Trajectories of z1 with different 7%,) (Figure 2 Trajectories of W1 and ¥»)
20 T =
0.18 1
N 20}
& El
0.14F -40
/777 60
0.1
. . . . . w0 . . . .
0 1 2 3 4 5 6 7 0 1 2 3 4 6 7
W TS IR
3 py 7y (B 4 w Al w BB
(Figure 3 Trajectories of pi and p2) (Figure 4 Trajectory of w and u)
08 el — 1

Kl 5 finh A [ B H )
(Figure 5 Trigger interval time)
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