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Research on BP Prediction Algorithm for Optimal Tilt Angle of Ship Photovoltaic Panel
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Abstract: Owing to the influence of wave fluctuation, the output power of ship photovoltaic (PV) power
generation system is in the state of fluctuation, which significantly affects the quality of electricity and the
reliability of power supply, and the sun-tracking algorithm of the land-based PV system fails to adapt to the
operating conditions of ships. An optimal tilt angle predictive method of PV panels under the working conditions of
marine vessels was proposed, which took into account the influence of wave fluctuation and sun position change on
the output power of ship PV power generation system, analyzed the fluctuation characteristics of the output power
curves under the same solar altitude angle, different solar radiation energy and temperature conditions during the
rocking cycle of the ship, and predicted the optimal working angle of photovoltaic panels by using BP neural
network to adjust the PV panel to improve the output power fluctuation and increase the output power. It is
illustrated that the mean absolute percentage error (MAPE) of the proposed method is less than 0.6% and the root
mean square error (RMSE)is less than 0.1, the reliability of the proposed method was verified.
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Fig.1 Schematic diagram of the photovoltaic

panel that sunlight cannot reach
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Fig.2 Waveform diagram of ship rocking
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Fig.3 Block diagram of the overall structure
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level and optimal working angle
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Fig.5 Output power waveforms diagram of

different solar radiation energy
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Fig.6  Output power waveforms diagram of different temperatures
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Tab.2  Test results of different solar altitude angles
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Tab.3  Test results of different solar radiant energies at h=60°
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Tab.4  Test results of different solar radiant energies at h=80°
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Tab.5 Test results of different temperatures at h=60"
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Tab.6  Test results of different temperatures at h=80"
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