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Preface

This volume presents a collection of papers focused on the use of data analytics and
machine learning techniques to facilitate the integration of renewable energy resources
into existing infrastructure and socioeconomic systems. This volume includes papers
presented at DARE 2016, the 4™ International Workshop on Data Analytics for
Renewable Energy Integration, which was hosted by ECML PKDD 2016, and a few
invited articles.

In recent times, climate change, energy security, and sustainability have focused
much attention on the development of clean and renewable energy sources. However,
of equal importance is the issue of integrating these sources into existing infrastructure
and socioeconomic systems. While increasing the generating capacities of renewable
energy sources is still important, issues such as efficient and cost-effective storage and
distribution, demand response, planning, and policy making must be resolved in par-
allel. These challenges are inherently multidisciplinary and depend heavily on robust
and scalable computing techniques and the ability to handle large, complex data sets.
The domains of data analytics, pattern recognition, and machine learning are uniquely
positioned to offer solutions to many of these challenges. Examples of relevant topics
include time series forecasting, the detection of faults, cyber security, smart grid and
smart cities, technology integration, demand response, and many others.

This year’s event attracted numerous researchers working in the various related
domains, both to present and discuss their findings and to share their respective
experiences and concerns. We are very grateful to the organizers of ECML PKDD
2016 for hosting DARE 2016, the Program Committee members for their time and
assistance, and the Masdar Institute, MIT, and the University of Oldenburg for their
support of this timely and important workshop. Last but not least we sincerely thank
the authors for their valuable contributions to this volume.

October 2016 Wei Lee Woon
Zeyar Aung

Oliver Kramer

Stuart Madnick



Program Chairs

Wei Lee Woon
Zeyar Aung
Stuart Madnick

Organizers

Wei Lee Woon
Zeyar Aung

Oliver Kramer
Stuart Madnick

Program Committee

Abel Sanchez
Francisco Martinez Alvarez
Fabian Gieseke
Jimmy Peng
Davor Svetinovic
David Lowe
Depeng Li
Srinivas Sampalli
Paul Yoo

Erik Casagrande
Randa Herzallah

Organization

Masdar Institute of Science and Technology, UAE
Masdar Institute of Science and Technology, UAE
Massachusetts Institute of Technology, USA

Masdar Institute of Science and Technology, UAE
Masdar Institute of Science and Technology, UAE
University of Oldenburg, Germany

Massachusetts Institute of Technology, USA

Massachusetts Institute of Technology, USA
Pablo de Olavide University, Spain
Radboud University, The Netherlands
National University of Singapore, Singapore
Masdar Institute of Science and Technology, UAE
Aston University, UK

University of Hawaii at Manoa, USA
Dalhousie University, Canada

Bournemouth University, UK

GE, UAE

Aston University, UK



Contents

Locating Faults in Photovoltaic Systems Data. . ... .................. 1
Alexander Kogler and Patrick Traxler

Forecasting of Smart Meter Time Series Based on Neural Networks . . ... .. 10
Thierry Zufferey, Andreas Ulbig, Stephan Koch, and Gabriela Hug

Cybersecurity for Smart Cities: A Brief Review . .. ..... ... ... ... .... 22
Armin Alibasic, Reem Al Junaibi, Zeyar Aung, Wei Lee Woon,
and Mohammad Atif Omar

Machine Learning Prediction of Photovoltaic Energy from Satellite Sources . . . 31
Alejandro Catalina, Alberto Torres-Barrdn, and José R. Dorronsoro

Approximate Probabilistic Power Flow .. ........ ... ... ... ........ 43
Carlos D. Zuluaga and Mauricio A. Alvarez

Dealing with Uncertainty: An Empirical Study on the Relevance

of Renewable Energy Forecasting Methods ... .................. ... 54
Robert Ulbricht, Anna Thof3, Hilko Donker, Gunter Grdfe,
and Wolfgang Lehner

Measuring Stakeholders’ Perceptions of Cybersecurity for Renewable

Energy Systems . . . .. ... 67
Stuart Madnick, Mohammad S. Jalali, Michael Siegel, Yang Lee,
Diane Strong, Richard Wang, Wee Horng Ang, Vicki Deng,
and Dinsha Mistree

Selection of Numerical Weather Forecast Features for PV Power
Predictions with Random Forests . .. ......... ... .. ... . ... . ...... 78
Bjorn Wolff, Oliver Kramer, and Detlev Heinemann

Evolutionary Multi-objective Ensembles for Wind Power Prediction . . . .. .. 92
Justin Heinermann, Jorg Ldssig, and Oliver Kramer

A Semi-automatic Approach for Tech Mining and Interactive
Taxonomy Visualization . .......... ... ... ..t 102
loannis Karakatsanis, Alexandros Tsoupos, and Wei Lee Woon

Decomposition of Aggregate Electricity Demand into the Seasonal-Thermal
Components for Demand-Side Management Applications in “Smart Grids” ... 116
Andreas Paisios and Sasa Djokic

Author Index . ... ... ... . .. . . e 137


http://dx.doi.org/10.1007/978-3-319-50947-1_1
http://dx.doi.org/10.1007/978-3-319-50947-1_2
http://dx.doi.org/10.1007/978-3-319-50947-1_3
http://dx.doi.org/10.1007/978-3-319-50947-1_4
http://dx.doi.org/10.1007/978-3-319-50947-1_5
http://dx.doi.org/10.1007/978-3-319-50947-1_6
http://dx.doi.org/10.1007/978-3-319-50947-1_6
http://dx.doi.org/10.1007/978-3-319-50947-1_7
http://dx.doi.org/10.1007/978-3-319-50947-1_7
http://dx.doi.org/10.1007/978-3-319-50947-1_8
http://dx.doi.org/10.1007/978-3-319-50947-1_8
http://dx.doi.org/10.1007/978-3-319-50947-1_9
http://dx.doi.org/10.1007/978-3-319-50947-1_10
http://dx.doi.org/10.1007/978-3-319-50947-1_10
http://dx.doi.org/10.1007/978-3-319-50947-1_11
http://dx.doi.org/10.1007/978-3-319-50947-1_11

	Preface
	Organization
	Contents



