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Event Detection and Feature Extraction for Home Appliances
Based on Matrix Profile
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ABSTRACT

As per capita power consumption per person continues to increase, the interest in NILM (Non-Intrusive Load
Monitoring) is growing as a way of saving energy. NILM is a technology to reduce energy consumption by inducing
user’s energy saving through real-time energy consumption monitoring. In this study, we propose a method to increase
the event recognition rate by applying the Matrix Profile algorithm. This algorithm detects transient state interval and
extracts the signature of a single home appliances. To increase the detection rate of transient event, current data from
the three household appliances were collected using a high frequency data acquisition system (DAQ). To evaluate the
performance of the proposed method, we collected noise data with a power size similar to that of household appliances.
In addition, we apply a resampling method to the current and the Matrix Profile data in the transient state to implement
a home appliance classification model based on CNN and GRU. Experiments have shown that it is possible to classify
between a noise data having a power level similar to the specific home appliance and a home appliance, and it can

be classified only by current data without loss of real-time information.
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Fig. 2. A subsequence Q extracted from a time series T
is used as a query to every subsequence in T. The vector
of all distances is a distance profile. from[8]
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Table 1. Characteristics of Home Appliances

Appliance Watt Character
Monitor 23 220V, 60Hz

Fan 40 220V, 60Hz
Hair dryer 1300 220V, 60Hz
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Table 2. Identification performance with or without
Matrix Profile

Method without using with using
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Performanci CNN GRU CNN GRU
Precision 72% 87% 91% 93%
Recall 82% 86% 91% 91%
Fl-score 75% 86% 91% 91%
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