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Abstract: To enhance the accuracy of power estimation for a Boost converter with constant power load (CPL) and
improve the dynamic performance of the converter system, a sliding mode control strategy based on continuous finite-
time disturbance observer is proposed. First, a nonlinear mathematical model for the converter system is established,
which is further transformed into Brunovsky canonical form using the accurate feedback linearization technique.
Afterwards, a disturbance observer is designed to estimate the total power value of CPL. To address the issues
related to numerous adjustment parameters and significant output buffeting in conventional finite-time disturbance
observers, a hyperbolic tangent function is introduced to design a continuous finite-time disturbance observer.
Second, a non-singular fast terminal sliding mode controller is designed for the canonical form to enhance the
robustness of the converter system, and the stability of the closed-loop system is proved based on the Lyapunov
theory. Finally, both the simulation and experimental results validated the correctness and superiority of the
proposed control strategy.

Keywords: Exact feedback linearization; continuous finite-time disturbance observer; non-singular fast terminal
sliding mode; constant power load (CPL)
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