
Contents 

Acronyms xiii 

1 Introduction 1 
1.1 Motivation 3 

 Research goals and contributions 8 
 Automated household classification 9 
 Non-intrusive load monitoring 9 

1.2.3 Applications for smart meter data analytics 9 
1.3 Thesis outline 10 

2 Background and related work 11 
2.1 Smart metering 12 
2.2 Smart meter data analytics 14 

3 Automated household classification 27 
3.1 The CER data set 29 
3.2 System design 37 

3.2.1 Features 38 
3.2.2 Household characteristics and class labels 40 
3.2.3 Classifiers 49 
3.2.4 Multiple linear regression 52 

3.3 Evaluation process 53 
3.3.1 Performance measures 53 
3.3.2 Training, evaluation, and feature selection 55 
3.3.3 Implementation details 57 

3.4 Results 57 
3.4.1 Accuracy 57 
3.4.2 Matthews correlation coefficient 59 

Beckel, Christian 1983- (DE-588)1084604973
Scalable and personalized energy efficiency services ...
2015

digitalisiert durch
IDS Basel/Bern, im Auftrag der
Schweizerischen Nationalbibliothek



Contents 

3.4.3 Regression 60 
3.4.4 Stability of the results 62 
3.4.5 Multiple weeks 63 
3.4.6 Discussion and limitations 66 

3.5 Impact of outdoor temperature and daylight 67 
3.6 Features 72 
3.7 Data granularity 74 

4 Non-intrusive load monitoring 79 
4.1 Design space 80 
4.2 Evaluated algorithms 84 

4.2.1 Description 84 
4.3 Evaluation methodology and the  framework 89 
4.4 The ECO data set 92 

4.4.1 Available  data sets 93 
4.4.2 Data collection and measurement infrastructure 95 
4.4.3 Detailed description of the data set 104 
4.4.4 ON/OFF events 113 

4.5 Results 115 
4.5.1 Parson's algorithm 116 
4.5.2 Baranski's algorithm 120 
4.5.3 Weiss' algorithm 122 
4.5.4 Kolter's algorithm 125 
4.5.5 Jung's algorithm 126 

4.6 Summary of the results 128 
4.6.1 Limitations and future work 130 
4.6.2 Conclusion 131 

5 Applications of smart meter data analytics 133 
5.1 Customer selection 133 
5.2 Peer group comparison 137 
5.3 Consumption breakdown 141 
5.4 Energy consulting 149 
5.5 Implications for households, utilities, and policy makers 151 

5.5.1 Households 152 
5.5.2 Utilities 152 
5.5.3 Policy makers 153 

6 Conclusions and outlook 155 
6.1 Automated household classification 155 



Contents 

6.2 Non-intrusive load monitoring 156 
6.3 Applications and implications 157 
6.4 Limitations and outlook 158 

6.4.1 Household classification 158 
6.4.2 Non-intrusive load monitoring 159 

Bibliography 163 

Referenced Web resources 181 

A Interviews with energy consultants 187 

 Interview 1 188 
A.2 Interview 2 192 
A.3 Interview 3 197 
A.4 Interview 4 200 

B Features and characteristics used for the  analysis 205 

C Detailed appliance information for household 5 213 


	vtls001805667 [TOC]
	Inhalt
	Seite 1
	Seite 2
	Seite 3



