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Improved sliding mode composite control of aircraft all-electric braking
systems considering non-matching disturbances
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Technology, Wuhan 430068, China; 2. College of Information Science and Engineering, East China University of
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Abstract: The ubiquitous matching and non-matching disturbances in aircraft all-electric braking systems will reduce
the slip rate and braking pressure tracking accuracy, and it is difficult to achieve high performance control of aircraft
all-electric braking systems. An improved sliding mode composite control method based on cascade expansion state
observers and finite-time prescribed performance inversion is proposed for the aircraft all-electric braking systems.
Firstly, an optimized mathematical model of the aircraft all-electric braking systems is established considering matching
and non-matching disturbances, and a cascade extended state observer is designed to estimate non-matching and
matching disturbances in real-time. Secondly, a sliding mode control method is designed based on disturbance
estimation and finite time preset performance inversion, so that the slip rate can accurately track the expected value
within the preset-time. Thirdly, an improved non-singular global terminal sliding mode control method is designed
based on disturbance estimation. The braking pressure can accurately track the reference virtual braking pressure,
allowing the aircraft all-electric braking systems to obtain the maximum braking pressure quickly and improve braking
performance. Through the comparative simulation analysis in different runway states, it is verified that the aircraft
braking composite control method proposed can improve braking efficiency.

Keywords: non-matching disturbance; all-electric braking systems; prescribed performance inversion; cascade

expansion state observer; non-singular global terminal sliding mode
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T = f(t,x,u). (38)
o £:]0,00) x R™ x R™ — R KTt 5 B
SR %L, IF Hok T afluse /R Lipschitz & S 11 ; i
Au(t)Z2t(t > 0) K15 BOESA F R
HAFAE DN ICLERE S — A KR H oy, 1
FE BV IR 2 (to) FIA TN u(t), ffx(t) X T
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o (39)
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RS R, ST G2 MAER T,
EMA R Gu il 2 & 0] DURS B BR i 225 16 3l K )
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AL S i) 32 PR K IR 5] T e, = —B(e, )P R
E . BREF R 72 e, 1T T 2 AR, USSR ) 3 2 5K
e, = —ce, T, e, EIRHUPE k. Kk, W B A
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UK BT B EE R R 05 0 0.38 1 0.03. FEiE T
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