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Abstract Aimed at the problems that the results of current adaptive control for Flexible Air-breathing
Hypersonic Vehicle (FAHYV) are capable of only achieving asymptotic error convergence to the preset en-
velope, and the problems of computational explosion and excessive occupancy of airborne resources remain
due to online updating of neural weights, an adaptive control method is proposed for FAHV specified time
convergence based on event triggering mechanism and minimum learning parameters. Firstly, an improved
preset performance control mechanism is proposed which does not depend on the exact initial error value
and can ensure the convergence of the specified error time. Secondly, a relative threshold event-triggered

neural network for FAHV interference identification is constructed. Finally, a control algorithm of relative
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threshold event triggering is designed, which is capable of effectively reducing the consumption of commu-

nication resources of the closed-loop controller, and achieving good control accuracy on the basis of non-

isoperiodic signal transmission. The simulation results show that the proposed method can track the

height/speed reference signal on a specified time under conditions of low computing and transmission re-

source consumption.
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threshold events trigger neural networks; relative threshold events trigger control
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Q=g.'(—I'e,—F,+a,) (40)
AopLr, AR . F, o8 RTETNN #24t/
THAbt,
Fa:%gojEd(f,)TEa(xa,,)—O—ea,,(xa,,)

E, (x,)=[1"(x,)shp(xy)ssh,(x,)]"ER",
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(AR & my = gom, /(1 —h, ) 2K S5 B R B

BRI AL . TR B BT RTETC,

J@F(t)vay(l‘ff), Vte[ti“,tf;;])
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(49)
A oo AR AT 0T 3 S Y B AR B 2 AL (E
eq (+) U % RTETNN fy ¥ H % 25, W 2
leq () [<eq se, ARAAENHEGE, (xo) N
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i (leq ) Fw (| Fy D) +rs (JF, | +w, ([ F, [+
ke (| Fo | e gy D e gy D i (g D
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It TSt FAHV =22 &gk AR SR,
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Boey o BHIEE Zeno LA ATHERR

3 (FEWIE

3.1 FE%H%

Shy S I T U T4 ) R w4 kM DL SO AT R
A P AR O B AR SO S T Matlab/Simu-
link 47 ELBG IR 5 %05 Jr 44 45 ] 5 ok A7 B 0 L
S8 AV E I TC T o A8 L L o B 48 4 3 i
DL iy 2 U8 4% 3R A

Vis)= 82. 86 (60)
S 740, 0575+9. 006 X 10 !

1o JEE A 4l o T U I8 U A 3R A

hs)= 7.93 (61)
T 40,0575 4+9. 006X 10

s FR Laplace BT, MBS S5WIH RS
SAASCHERC12 ] 5 8], S SEOR T E TR BLE
PRFRIERY+3020, SRS TS H

dy, =1

d . =0. 005sin(0. 0217z Y exp(—0. 03t ) —

0. 001sin(0. 027t ) £,
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