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Introduction



Objectives 
MAIN OBJECTIVE:
▪ Forecasting solar power generation.

SPECIFIC OBJECTIVES:
▪ Applying regression approaches;
▪ Developing a model to forecast solar power generation;
▪ Identifying suitable machine learning techniques;
▪ Improving the forecasting accuracy of solar power generation.



Material
• Photovoltaic plant of 26.35 MWp;
• Location: Artigas, Uruguay;
• No. of samples: 432;
• Period: 04/14/2018, 00:00h to 04/16/2018,

23h50;
• Collection: every 10 minutes;



Material
• The dataset was split into

training (70%) and test (30%)
sets:

• The system inputs and output
(3 variables) are described in
the following table:



Methods
• Stacking-Ensemble Learnig (STACK);
Models used in the STACK method:
• CUBIST;
• Multivariate Adaptive Regression Splines (MARS);
• Linear Model (LM);
• Bayesian Regularized Neural Network (BRNN);
• Support Vector Regression with Linear, and Radial Basis Function

kernel (SVRL and SVRR).



Methods
Pre-processing techniques:
• Principal Component Analysis (PCA);
(DU; ZHU, 2019)

• Correlation Matrix (CORR)
(KUHN; JOHNSON, 2013)



Methods
Performance Measures:
Relative Root Mean Square Error (RRMSE)
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Statistical test:
Diebold-Mariano test



Methodology
Steps for developing the proposed model:



Results
▪ CORR models presented better results than PCA models due to the fact that CORR removed

the high correlated features;
▪ The combination CORR-LM obtained best results of the single models;
▪ The CORR-CORR-CUBIST-STACK obtained best results of the STACK models;
▪ Comparing best single and STACK models, the CORR-LM presented better performance.



Results



Conclusion

• In this case all single models presented better results when compared to STACK
models, obtaining satisfactory values in all performance measures.

• And the single model CORR-LM obtained the best results of them all, in the
three performance measures.

• As proposed for future research:
(i) Using different algorithms in both STACK layers;
(ii) Increasing the number of steps ahead for forecasting;
(iii) Using other renewable energy sources - such as wind and biomass - for

comparative studies.
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