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Abstract: This work presents a fast prescribed-time convergent observer based on the modu-
lating function approach for estimating water levels in a coupled tanks system. Unlike traditional
asymptotic observers [1] , which provide slow convergence, the proposed modulating function-based
observer ensures finite-time error convergence [2], making it suitable for time-critical applications.
The method builds on the transformation Tn introduced by Djennoune et al. [3], which cancels the
influence of initial conditions through a time-output-dependent coordinate transformation. Origi-
nally developed for parameter identification [4], the modulating function technique has since been
applied to parameter and source estimation and fault detection [5,6]. A revised formulation is
proposed, including adjustments to the convergence constant κ, the activation condition, and the
analytical expressions to improve implementation efficiency. Numerical simulations confirm the
robustness and accuracy of the proposed design, achieving rapid and precise state estimation for
the nonlinear coupled tanks system. (This is a joint work with Ania Adil and Fazia Bedouhene.)
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