B26E E5H Vol.26 No.5
2019 45 A May 2019

SRR B, ke, BSR4, 5. BRA R R AN SR e 8l 11 B PRI [ T ] Fi e 5 #51#,2019,26 (5) : 1-6. LIU R, LIU Y B, ZHAO
X D, et al. Finite-time convergent adaptive sliding mode control for heavyweight airdrop[ J]. Electronics Optics & Control, 2019, 26(5) :1-6.

BERETEEEMNGRKNBILS B IE M SRR

8, GGk, RAL, BRN, e, LR
(L BT ITE VIR AR 1500005 2. FTRAYMZ TR¥E, 1% 710038)

ot 5 &

Electronics Optics & Control

B OE: NP AFRATRERARRLERR e EEERIE MBI AL, BB T —HA TR DK EE R fE
BRI, R GAFARIE R A AMEIE B B MR, WA B TR A TR R e Sk Rk, G A T AR
REREREAAERE, RAQERFT R EREMAMERE N B R, Mo T8 A BURM TR 52 i
B9 FEVE, AR IR T B R R R SR, B R BRI AR A A 6 SRIRIR £ A R e
FIMCE, 45 BB IE T 328 0 ik 6 A stk A AR B
KEH: FEEH; FHEEH; AEEEH;
hESES: V249 XEREMSE: A

AN A FRE TS
doi:10.3969/j. issn. 1671 — 637X.2019. 05. 001

Finite-Time Convergent Adaptive Sliding Mode
Control for Heavyweight Airdrop
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Abstract; Considering the bounded uncertainties without the prior knowledge of the bounds in heavyweight
airdrop operations, an adaptive sliding mode control law with finite-time convergent performance is proposed.
This control law is composed of two parts of nominal control law and compensated control law, the former is
used to achieve finite-time stabilization performance, and the latter is used to reject the uncertainties and
improve the robusiness. The switching gains of the compensated control law are compensated using adaptive
algorithms, and the knowledge of the bounds of the uncertainties is not required to be known in advance.
Meanwhile, the severe chattering of the sliding mode control that caused by high switching gains is effectively
reduced. Theoretical analysis indicates that the proposed method can ensure finite-time convergent
performance of the tracking error of air speed and pitch angle. Simulation results prove the effectiveness and

superiority of the control method.
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Fig.1 Graphical representation of airdrop and force

analysis of the aircraft
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Fig.2 Force analysis of the cargo
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