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Abstract:  

 

Nowadays, with the growing interest in green energy, further improvements in 

photovoltaic (PV) power systems are needed. In this regard, the main aim is to find 

an optimal method to predict the output power of PV systems to maintain a 

sustainable operation. Hence, this work proposes a hybrid Machine Learning (ML) 

method LASSO-RFR for an hourly PV power output prediction. The model 

consists of Least Absolute Shrinkage and Selection Operator (LASSO) and 

Random Forest Regressor (RFR), where the former model makes a prediction and 

the latter fine tune it by the addition or subtraction of a relatively small value. The 

proposed model outperformed other models when tested on real data recorded 

from 2016 to 2019 for three Malaysian PV systems, namely Thin-Film (TF), 

Monocrystalline (MC), and Polycrystalline (PC). LASSO-RFR attained the lowest 

root mean square error (RMSE) of 23.7, 18.2, and 20.8 Wh/m2 for the TF, MC, 

and PC, respectively. This work also highlights the importance of explicit time 

encoding in improving PV power prediction. Although it is used to be ignored in 

the literature when developing ML models, the time feature is the second most 

influencing factor of PV power prediction after solar irradiance, as shown by the 

SHAP analysis (shapely additive explanation). For the study implications, the 

developed prediction model can assist the industry in predicting 1 h ahead of PV 

power output, demand-side management, and building operations and 

maintenance. 
 


