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Abstract: An adaptive robust controller based on immersion and invariance (I&I) manifold method is proposed for a
class of nonlinearly parameterized uncertain systems. The introduction of the tuning function of I&I to the estimator of the
unknown parameters in the uncertain system increases the degrees of freedom in system controller design and ensures the
asymptotic convergence of the estimation error. The designed adaptive robust controller not only handles the nonlinearly
parameterized uncertainties and external disturbance, but also ensures the desired transient and steady-state performances.

A simulation example is presented to illustrate the effectiveness of the proposed method.
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Fig. 1 Tracking error with disturbances(ARC)



1358

et 5oy A 29 %

PR A

20 5 10 15 20 -1.0g 5 10 15 20
t/s tls
2 RIMRGIREFRZE(AC) Kl 6 ZILARGHIE B A AC)
Fig. 2 Tracking error with disturbances(AC) Fig. 6 Control Input with disturbances(AC)

3.0 DL 1 X R I 52 2L 2 Bt AN I
AR 2P A 2 U M (¥ 2R 4. Ja i P 1R I 211 B
B2, AT LA IUAS ST S48 S0 T RSP BB 3R 22 Wi
SICH PR, JF HAE ARG )5, 2205 S I Baha
RN R SEYIE B e I N = PR Ve
HETE AL V1A 5 SR (181342 3 RV A 4 i T
B B T R 2 I FLSE L BS AT 60 BA Ly
ol B AN R AZ A i 2k

it 2%

o 10 20 30 40 50 e 2) RGN B AR LM S E L A 8 TR ), 3X
s B LAY T R A Z RS W, A A, (2,t) =
B3 ERRRHETHBHARC) QAg(z,t) = 0, B2 5 HAL A2 TUL W, UL E P
Fig. 3 Estimation with disturbances(ARC) 7 A F 3 2 45 (405 2145 43 5 & 7—12 07 7.
25 . : :
20 ....................................................................
HO15
= ol
0.5\
% 20 40 60 0o
t/s ) 5 10 15 20
4 ZHMASGNGTFSE(AC) t/s

Kl 7 THRLIMIREFRZE(ARC)
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Fig. 10 Estimation without disturbances(AC)

2

or

LTI
L

0 5 10 15 20
t/'s

K11 R guf il A (ARC)

Fig. 11 Control Input without disturbances(ARC)
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Fig. 12 Control Input without disturbances(AC)
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