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Cascade Observer Design For n-th Order Derivatives of Measured Value

e EE - &BHE -zE B
(Eung-Seok Kim - You-Nam Kim - Chang-Hoon Lee)

Abstract - We design a sliding mode cascade observer to estimate derivatives of the output. In the Ist step of the
observer, the output will be estimated, and the 1lst order derivative of the output will be estimated via the 2nd step of
the observer. Also, nth order derivative of the output will be estimated in the n+lth step of the observer. Exponential
convergence of the estimation errors is shown under the bounded initial condition. Numerical examples will be presented

to show the validity of the proposed observer.
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Fig. 1-1 The cascade sliding observer with four stages.
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Fig. 1-2 The first stage of cascade sliding observer.
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Fig. 1-3 The second stage of cascade sliding observer.
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Fig. 1-4 The end stage of cascade sliding observer.
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