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Extraction of Basic Patterns of Household Energy Consumption

Solar power, wind power, and co-generation (combined heat and power) sys-
tems are possible candidate for household power generation. These systems
have their advantages and disadvantages. To propose the optimal combina-
tion of the power generation systems, the extraction of basic patterns of energy
consumption of the house is required. In this study, energy consumption pat-
terns are modeled by mixtures of Gaussian distributions. Then, using the sym-
metrized Kullback-Leibler divergence as a distance measure of the distributions,
the basic pattern of energy consumption is extracted by means of hierarchical
clustering. By an experiment using the Annex 42 dataset, it is shown that the
proposed method is able to extract typical energy consumption patterns.
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0 1 Examples of energy consumption data of a household in a day.
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(a) cluster 1 (b) cluster 2

(c) cluster 3 (d) cluster 4

(e) cluster 5

(f) cluster 6

(g) cluster 7 (h) cluster 8

O 2 3-dimensional plots of energy consumption data within each cluster in a household.
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0 3 Average and one standard deviations of the basic energy consumption patterns in eight clusters extracted by the proposed method.

Most of plots show clear peaks which characterizes the basic pattern.
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