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Abstract: This paper provides a novel observer design for a cascaded ordinary differential equation (ODE)-heat system
to estimate the state of the system and compensate the output delay. Different from the traditional observer schemes, the
core idea of this method is to divide the large delay into small pieces and a chain of cascaded sub-observers is designed
to achieve the state estimation sequentially. The advantage of this approach is that the large delay can be compensated.
For stability analysis, the backstepping-like method is employed to transform the original system into an equivalent target
system. By the Lyapunov-Krasovskii method and the linear matrix inequality theory, the exponential stability analysis of
the error system is established. Finally, a numerical simulation is presented to demonstrate the effectiveness of the proposed
method.
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