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Abstract

This thesis aims to improve maximum power point tracking in photovoltaic
systems using artificial neural networks in order to increase the efficiency of
energy extraction under varying operating conditions. Photovoltaic systems
exhibit nonlinear electrical behavior, as the maximum power point changes
with solar irradiance, cell temperature, partial shading, and electrical load.
Therefore, operating the system at a fixed point does not ensure maximum
power extraction.

A photovoltaic system was modeled in MATLAB/Simulink, and different
irradiance and temperature scenarios were used to generate the training dataset.
The photovoltaic voltage Vv and current lpv were used as neural network inputs,
while the reference duty cycle Dref, obtained from the P&O algorithm, was used
as the target output. The trained neural network was then integrated into the
simulation model to generate the duty cycle Dann and control the boost
converter through a PWM signal.

Training and simulation results showed that the proposed neural controller
accurately approximates the reference duty cycle, with strong agreement
between Dann and Dref. The ANN-based MPPT method also improves the
stability of the extracted power, reduces oscillations compared with the
conventional method, and provides better adaptation to irradiance and
temperature variations. These results confirm the effectiveness of artificial
neural networks in improving the performance of photovoltaic MPPT systems.

Keywords: Photovoltaic systems, maximum power point tracking, MPPT,
artificial neural networks, ANN, P&O algorithm, MATLAB/Simulink, duty
cycle.
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