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Solar energy is an alternative of renewable resources that can be used for covering
a relevant part of the growing demand of electrical energy. To have a software for
forecasting the solar irradiance can help to integrate the energy with other energetic
resources, and to avoid congestions into the energy grid. In addition, high forecast
accuracy helps to mitigate the negative impacts of instable energy sources. In this
project the student will develop intelligent methods for forecasting the solar irradi-
ance as well as other weather variables that impact on the solar energy. For tackling
these tasks the students should implement techniques of the Statistics and Artificial
Intelligence area. In particular, they will work with Neural Network models and
compare their performance with other models applied in the community. The liter-
ature in NNs is huge and they have been used in many applications producing well
results. The students should develop the models and forecast real weather data.
The first part of the project consists in studying the theoretical techniques, next the
students should programming these methods. Finally, analysing results and com-
paring with the results available in the literature. The students should have good
knowledge in programming languages, and basic notions in statistics and numerical
optimisation methods. A series of lectures about Deep Learning techniques will be
provided to the students in order to improve their theoretical background.
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Students profile: the students should have good knowledge in programming lan-
guages and basic notions in statistics and numerical optimisation methods.

References (not exhaustive list):

- Hastie, T., Tibshirani, R., Friedman, J., The Elements of Statistical Learning: Data
Mining, Inference, and Prediction. Second Edition, Springer, February 2009.

- Lukoševičius, M., Jaeger, H., Reservoir Computing Approaches to Recurrent Neural
Network Training, Computer Science Review 3(3), 127-149, 2009.

- Yoshua Bengio, Deep Learning of Representations: Looking Forward, Department of
Computer Science and Operations Research, University of Montreal, Canada, 2013.
Available at: http://goo.gl/OK0WV9

- Juergen Schmidhuber, Deep Learning in Neural Networks: An Overview, Neural
Networks, Vol. 61, pages 85-117, 2015. Doi: 10.1016/j.neunet.2014.09.003, available
at: https://arxiv.org/abs/1404.7828.

1E-mail: Sebastian.Basterrech@agents.fel.cvut.cz


