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Dynamic surface event-triggered control for single-phase full-bridge
inverter with unmodeled dynamics and input output constraints

XIA Xiao-nan't, ZHANG Tian-ping', FANG Yu', DAI Ming-sheng?

(1. College of Information Engineering, Yangzhou University, Yangzhou 225127, China; 2. Yangzhou Boert Electric
Technology Co., Ltd, Yangzhou 225125, China)

Abstract: Full bridge inverter is a kind of typical switched nonlinear system. There are many nonlinear and uncertain
factors in the system, which easily lead to the performance of the system to be bad or make the system unstable. An
event-triggered adaptive dynamic surface control scheme is proposed for the single-phase full-bridge inverter system with
unmodeled dynamics and time-varying output constraint. The dynamic signal is utilized to handle unmodeled dynamics,
and the auxiliary dynamic system is designed to compensate the control signal. The tracking error transformation is
introduced to solve the problem of output constraint. The control input is constrained, and the Euclidean norm of the
fuzzy system adjusting the parameter vector is used as the adaptive parameter, and the event triggered control is designed.
These techniques effectively reduce the calculation of the controller and ensure the realizability of the actual system. The
stability analysis and proof of the dynamic surface control method with input constraints are improved. The exact model
of the inverter does not need to be known, and the actual control system has good stability and robustness. The analysis
shows that all signals of the closed-loop system are semi-globally uniformly ultimately bounded, and the effectiveness of
the proposed approach is verified through the simulation results.

Keywords: output constraint; input constraint; dynamic surface control; event-triggered control; unmodeled dynamics;

single-phase full-bridge inverter
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Wo — (1, Wy = —Yo /o, Yo AT 41T RGEHIFR E 1.
Hi(X1) = eu(|z]]) + (@ (r + Do),  (29)

Ho Xy = [ya, ko, ke, z1,7]T € RO ARG 51 H 2, |
PO RGO R AR H (X)) T8I, B

Hi(Xy) = Whlshl(Xl) +e1(Xy), X1 € 2x,, (30)
Hrpe (X)) &EITIRE.
FEAEAFOEEL R B (ya, ko e, 1, 7) A2
|1 (X0)| < m(a, ke, ke, 21,7). (31
FIF Young’s AN%E 2, ffean 43
M)z Wiy Spi(X1) <

2

s ORIl PISu () + 5. 6D
At)zize < N2 (t)22 + iz%, (33)
At)z1y2 < N2(1)27 + iy%, (34)
M) zrh < N2 ()22 + ihQ, (35)
At z1e1 (X1) < A2(8)22 + isf(xl). (36)

N AR I RS AE RO R G0 T B b Rk ] V4, ik
D EERNSHH A, E LA IS0, = Wil 6
& 601 E‘JTELITHE,QH = é1 — 01 RETHRZE. 20 = 29 —
wy — h 2B, B AR SO AE step 2 45 .
0y = [01,0:]%, 22 = [21, 22]T.

Bt EEA

1
a1 = —C121 — 4)\( )Zl — gzl ( )91||Sh1(X1)|| +
1

Ya — w(t)/A(t), (37)

K 30(29) ~ BT AU (28), 7@

1 1 1
V., < —a22+ 4,22 + 4y2 + 5 + 4771()(1)
th - Lavwhlsa ot 68)

2a%

% HX Lyapunov PR %L
V=V, + iéf. (39)
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X 1 ~
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oty Moy 2 IEFHL 0,(0) > 0.
FIH Young’s A4 5
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Vi RT3

1
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472 2 2

Vi< -2+

1, 1
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RC LC LC
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22( - %xz - %301 + %(P(us)Jr
Q(us)) + w1 ([|Z2]]) + paa(ay * (r + Do))—
Gy — h). (46)
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Rl—czrg = %LB1 + kh — wa, (47)
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BETH R
LC 1 A
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_ ZaMmy
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1 HY Lyapunov BRI N
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2
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PRI, 155 243 yo s A6, A5 FLI0. BETT oy Al
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(72), 7351

24 p
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Qg

s A R DRIEIRE R ZAR WKL <
er(t) < K(t). #t—25, e =y — yg ARARBES oy,
LR, TR k(1) < y(t) < k(t), B L5802, O

S e(t) = v(t) — u(t),Vt € [ty tper): D) EAF
TEt € (i, thr). R e(t*) = 0, W=D
t I 2 AR, BT Aty — ¢ > 0, B, IX BRI 35
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£ = —&+ 22 sin(50z1t),
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1 1

1
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ct Lo
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(73)
Hio:R = 44Q0,C = 25uF, L = 64mH, E =
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€ cos(100t) F SFe A5 40 S B 2 45 1 AR A5 20 25 31 43
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