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Fig.1 Basic process of proposed method
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Fig.2 Matching of each state device
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Fig.3 Condition of state window when

cumulative sum is zero
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Fig.4 Schematic diagram of data window

processing under Case 1
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processing under Case 2
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Non-intrusive load monitoring based on motif mining and
harmonic function based semi-supervised learning
ZHOU Yongjun"?,WU Yuanxiang’, DONG Zhihua',HU Yurong’,XIAO Xianyong’,ZHANG Shu’
(1. Lhasa Power Supply Company of State Grid Tibet Electric Power Co.,Ltd.,Lhasa 850010, China;
2. College of Electrical Engineering,Sichuan University, Chengdu 610065, China;
3. State Grid Tibet Electric Power Co.,Ltd.,Lhasa 850000, China)

Abstract:Aiming at the problems such as high cost of existing NILM(Non-Intrusive Load Monitoring) methods,
a NILM method based on motif mining and harmonic function based semi-supervised learning is proposed.
Based on low-frequency sampling data, according to the power step quantity obtained from the monitoring
data, the time series analysis method and motif mining method are used to partition the equipment opera-
tion window. In the equipment operation window,two new characteristic quantities of slope from the maxi-
mum value when equipment opens to the stable operation point,and the fluctuation amplitude during stable
operation of the equipment are defined according to the characteristics of the equipment and statistical
methods. The feature vector of equipment operation window is constructed,and the harmonic function based
semi-supervised learning algorithm is used to identify the equipment type in the operation window. Based on
the reference energy disaggregation data set,the motif mining and harmonic function based semi-supervised
learning algorithm are compared with other NILM methods respectively from the perspectives of event
matching and equipment identification,and the accuracy and generalization of the proposed method are verified.

Key words:non-intrusive load monitoring;time series;motif mining;harmonic function;semi-supervised learning
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Table Al Relationship between equipment label and equipment name

##4E REDD_housel ##4E REDD_house3
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