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Description 
 

Wind turbines are essential for renewable energy generation, yet accurate wind power forecasting remains challenging due 

to the complex, non-linear relationships between meteorological variables and power output. This project develops a deep 

learning framework for wind turbine power prediction with uncertainty quantification using real-world wind farm data. 

Recent advances in deep learning, particularly Transformers and temporal convolutional networks, combined with uncer-

tainty quantification methods like Bayesian neural networks and ensemble approaches, enable improved prediction accu-

racy and reliability. The project uses publicly available datasets, providing high-resolution SCADA measurements including 

wind speed, direction, temperature, power output, and turbine parameters. 

The objectives are to develop robust multi-horizon prediction models, implement uncertainty quantification methods for 

confidence intervals, and evaluate performance across different operational conditions. The project addresses domain-

specific challenges such as power curtailment, and seasonal variations, with evaluation using standard regression metrics 

and uncertainty metrics. 

 

Task 
 

This project aims to develop a complete data-driven pipeline for wind turbine power prediction with uncertainty quantifica-

tion, from data preprocessing to model evaluation. 

• Conduct a literature review on deep learning methods for wind power forecasting and uncertainty quantification, iden-

tifying relevant architectures. 

• Develop a preprocessing pipeline for wind farm SCADA data from public datasets, including data cleaning and fea-

ture engineering. 

• Implement and experiment with state-of-the-art architectures including temporal models, probabilistic models, and 

ensemble methods. 

• Implement and evaluate multiple uncertainty quantification approaches. 

Supervisor 

Zhe Wang, Humboldt Research Fellow at Engineering Risk Analysis Group, dr.zhe.wang@tum.de 
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