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Predicting Power Consumption by Multiple Regression Analysis with
Home Appliances Information
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Abstract: In order to provide stable power supply, a method such as peak shift using a storage battery is proposed. For
efficiently operating of the storage battery, prediction of the amount of power generation and power consumption in a house is
considered to be important. The prediction of the power consumption for a house is influenced by temperature, humidity and
person's behavior. Therefore, it is difficult to predict the power consumption because the environment of house is changed. In
typical prediction methods need multiple sensors such as temperature, humidity and human sensor; and multiple installation
location. Therefore, in this research, we collect data on indoor without installing new sensors, and use sensors of home
appliances that are popular in general house. Moreover, by utilizing the operation state of home appliances information, we
developed a system that predicts power consumption of each time period by using multiple regression analysis, and evaluate the
prediction accuracy.
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Figure 1 Conceptual diagram of multiple regression equation.
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Figure 2 An overall of the prediction system.
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Figure 3 Acquisition request by ECHONET Lite.
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Figure 4 A sequence of obtaining data.
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Figure 5 Behavior of management system.
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Figure 6 Management of IP addresses.
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Figure 7 Data processing for statistical analysis.
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Table 1 Result of coefficient of determination.

! M2 &3
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SFRIT4 0.099 0.159 0.159
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Table 2 Regression coefficient of prediction after 1 hour.
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Table 3 Regression coefficient of prediction after 2 hours.
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Table 4 Regression coefficient of prediction after 3 hours.
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T8 0.035 0.033
7 2 OEERE 0.378
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E 0.000 0.000 0.000
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Table 5 Absolute error of prediction after 1 hour.
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Table 6 Absolute error of prediction after 2 hours.
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Table 7 Absolute error of prediction after 3 hours.

HaxrRaz= kWh] R Zf2 5443
NA) 0.227 0.224 0.219
AN 2.715 2.650 2.619
SUN 0.000 0.001 0.001
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