539 55 9 1 R N A R N S A Vol. 39 No. 9
2022 %9 H Control Theory & Applications Sep. 2022

—RE AL TR AR R G AR B B #/
H & b — e P A et

2R, AT

(B AL TR, _EiE 200090)

TEE: F1o0— B AL TP A AR 2 1 2R G 42 ) [, 22 T3 VAP 07 58409 2168 e B0 3 1 42 R o L PR 8
TR, QS b i S AT A R SR A% ORI, 32 VA B v AR AR e 5 2 fi e 7 T 1) 22 A R UL ) S 4Lk, 7 3K
SR FI, $i) 2 Hod OB A, 2 L SRR 1) e, DR XA 22 10 AR . R, PR )
ek AT A G AR LA 5 AN E R 0 22 R BOK, M DA SEEILE MR/ 1 I 4 1 PR A TR R . AR ST — S B B AR
VA A RE A, R T — AN RENE R B R/ 1 T N A R SRS BT HE Y, S AR GEAE A UL Z T T i o 22
PRER. DOEIE — P AR bRAR e, R SR IO ATBUE RGMEZE T, MR SEFR T 00K RS VI 53 (R4 i) 9 25, D TR () e
Sft TS T AR PR T 5. ML T O Sk, ASOT R I 85 T U 5 e, 2805 A, SR, &
193 #5581 5 AR IR I W 1 BB 7 ik B BT P B 8, IR T — AR ) % AR Kk B

KA ARL e R G AR TR, B F B & R AR AP, ke RReE

SIAMER: EE, sk, — RS ARILEC TR ARtk 2 Gkt V3 & e/ B & B — AR b P ot J2 B s 5 B
F, 2022, 39(9): 1641 — 1650

DOI: 10.7641/CTA.2022.10858

Non-recursive robust/adaptive integrated control design framework for
nonlinear systems with mismatched disturbances

DONG Xin, ZHANG Chuan-linf

(Department of Automation Engineering, Shanghai University of Electric Power, Shanghai 200090, China)

Abstract: For a class of nonlinear systems with mismatched disturbances, it is a common design approach to develop
robust/adaptive control laws based on recursive schemes, such as backstepping method and its derivatives. However, re-
cursive control laws are usually composed of multiple virtual controllers with multiple partial differential terms, which are
complex in form and difficult to select control parameters, they are prone to “complexity explosion”. Therefore, it is hard
to be applied to practical engineering. Additionally, due to the handling variations between nonlinear terms with uncer-
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non-recursive control manner is proposed to integrate robust/adaptive control design framework to achieve an offset-free
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flexibly switch to the appropriate bandwidth property according to the practical operating conditions in the framework of an
equivalent stabilizable system, providing engineers with two alternative control laws at the same time. Compared with ex-
isting algorithms, the proposed control strategy has the following features: the controller form is simple to be implemented,
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effectiveness of the proposed approach. Meanwhile, the selection principles of the integrated controller operating modes
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