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Abstract: Maximum Power Point Tracking (MPPT) strategy is necessary to extract the maximum power production of a
Photovoltaic system. Aiming at the obvious output chattering problem of traditional sliding mode control in the maximum power
point tracking process of photovoltaic power generation, a sliding mode control maximum power point tracking strategy based on
improved Super-Twisting algorithm is proposed. The Boost converter is used as the main circuit of the system. By analyzing the
output characteristic curve of the photovoltaic cell, an improved Super-Twisting sliding mode controller is designed. The parameters
of the improved Super-Twisting sliding mode controller are adjusted through the whale algorithm to optimize the controller
parameters, greatly reducing the traditional sliding mode chattering and achieving maximum power point tracking. Finally, the
stability of the improved Super-Twisting sliding mode control is analyzed by the Lyapunov function, and the simulation system is
built in MATLAB/Simulink, under static and dynamic conditions, the simulations are compared with the traditional sliding mode
control and perturb and observe method. The experimental results show that the sliding mode control strategy based on the improved
Super-Twisting algorithm can effectively reduce the chattering problem of the traditional sliding mode controller, improve the
convergence speed of the system, and has strong robustness when the external conditions change suddenly.
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