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Nonlinear adaptive observer design without a priori knowledge on

the unknown parameters

DING Yu-qin, LIU Yun-gang
(School of Control Science and Engineering, Shandong University, Jinan Shandong 250061, China)

Abstract: The adaptive observer design is investigated for a class of nonlinear systems with unknown parameters.
Being different from the existing results, the nonlinear system studied here is more general and less dependent on a priori
knowledge including 1) the upper bound of the (Euclidean) norm of the system unknown parameters; 2) the non-Lipschitz
continuous nonlinear dynamics of the measurable output; 3) the explicitly dependence of the system output upon the control
input. By adding an adaptive regulator to estimate the norm of the unknown parameters, a novel approach is developed under
some conditions to design the nonlinear adaptive observer. The observer designed is globally asymptotically convergent,
i.e., it not only gives the convergent reconstruction of the system states, but also guarantees the uniform boundedness of
the estimations of the unknown parameters. In addition, the reduced-order observer design is considered when the system
output is independent of the control input. A simulation example is given to illustrate the correctness of the theoretical

results of this paper.
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robust nonlinear observer design)
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i 5B (Appendix A lemma)
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K B/ MFIELZ AR R AR
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fih: N = ]]\\f} xz Horr, NyFIN3 2 3 ng x nyfling x

noHI R RV IE € FE FE(ny + no = n); Nahng x nofH FE.
W N3-55 N 1R e K doe /INRFIE AL AN S X

Amax(N3) < Amax(N), Amin (N3) = Amin(N).
WE AT R AT = MR R
In, —NoNj!
T= :

O’I’LQXTLl In2
WTNF(TN)~ R AR ¥ 1 SF
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