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Abstract: Electric vehicles (EVs) are pivotal for sustainable transportation, yet their integration into the
energy grid presents challenges in ensuring efficient and eco-friendly charging solutions. This study
introduces an Artificial Neural Network (ANN)-controlled solar/wind hybrid power system to enhance EV
charging performance. The proposed system integrates photovoltaic panels and wind turbines to harness
renewable energy efficiently under varying environmental conditions. The ANN controller optimizes energy
distribution between solar, wind, and storage systems, ensuring maximum power extraction and grid
stability during peak demand. MATLAB simulations demonstrate significant improvements in charging
efficiency and energy utilization compared to conventional methods. Results reveal that the hybrid system
reduces dependency on the grid, minimizes carbon emissions, and enhances reliability for highway-based
EV charging stations. This research establishes ANN-based control as a robust solution for scaling
renewable energy integration in EV infrastructures, contributing to cleaner and more sustainable
transportation networks.
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