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ABSTRACT

In this paper, we extract the user's power consumption patterns, and model the optimal consumption patterns by
applying the user's environment and emotion. Based on the comparative analysis of these two patterns, we present an
efficient power consumption method through changes in the user's power consumption behavior. To extract significant
consumption patterns, vector standardization and binary data transformation methods are used, and learning about the
ensemble's ensemble with k-means clustering is applied, and applying the support factor according to the value of k. The
optimal power consumption pattern model is generated by applying forced and emotion-based control based on the
learning results for ensemble aggregates with relatively low average consumption.

Through experiments, we validate that it can be applied to a variety of windows through the number or size adjustment
of clusters to enable forced and emotion-based control according to the user's intentions by identifying the correlation
between the number of clusters and the consistency ratios.
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Algorithm Pattern Detection

Input : Power consumption vectors

Output : User's behavior change

Process :

a : Construction of clustering model representing power
consumption pattern for each power source #1~#N.

b : Transformation of each clustering model to a binary
stream.

c : Applying with the optimal power consumption
pattern represented by a binary stream.

d : Difference detection & providing information on
behavior change.
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Table. 1 Example of the experimental clusters

Number of cluster Example of clustering

2ea.

(power source #1) | | 11111 10001][11111 11000)

Fig. 1 Graphic representation of power consumption data
for power source #1
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Table. 2 Summary of the ensemble’s combination for
each power source

power sources
day | k #1 #2 #3
5 11111 11011 00011 11111 00000 00111
11111 11111 11111 11110 11111 11111
mon | 3 11111 10001 00000 00011 00000 00011
11111 11111 11111 11100 11111 11111
4 01111 00001 00000 00011 00000 00011
11111 11110 11111 11100 11111 11100
5 11111 10011 11111 11011 00111 10011
11111 11110 11111 11111 11111 11111
e 3 11111 10010 11111 10010 00111 10001
S 11111 11110 11111 11110 11111 11111
4 11111 10000 11111 10000 00111 10000
11111 11000 11111 11000 1111 1111t
5 11111 11001 11111 10001 00111 11111
11111 11111 11111 11111 11111 11110
ed
v 3 11111 10001 11111 10001 00111 11000
11111 11110 11111 11111 11111 11100

power sources
day | k #1 #2 #3
4 01111 10001 11111 10001 00111 10000
11111 11110 1111001110 01111 10100
5 11111 11001 0111110011 00111 11001
11111 11111 11111 11110 1111 11111
thur | 3 01111 10000 | 00111 10001 | 00011 10000
11111 11110 11111 11100 11111 11110
4 00111 00000 | 0011110000 | 00011 10000
11111 11100 11111 10100 0111111100
5 11111 10011 11111 11011 00111 11001
11111 10000 11111 11100 11111 00000
& |3 11111 10001 11111 10001 | 00111 11000
11111 10000 | 1111111100 | 11000 00000
4 01111 10001 | 0111110000 | 00111 11000
11000 00000 | 01110 00000 | 11000 00000
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Fig. 2 Ensemble’s combination after clustering(k=3) for
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Fig. 3 (a) Ensemble’s combination(k=4) (b) Optimal power
consumption patterns with forced and emotion-based
control
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