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Abstract Since existing nonintrusive appliance load monitoring (NIALM) studies assume that voltage fluctuations are
negligible for load identification, and do not affect the identification results, the power factor or harmonic signals
associated with voltage are generally not considered parameters for load identification, which limits the application
of NIALM in the Smart Home sector. Experiments in this paper indicate that the parameters related to voltage and
the characteristics of harmonics should be used to improve the accuracy and reliability of the load monitoring system.
Therefore, in this paper, we propose an improved NIALM method that can efficiently analyze the types of household
appliances and electrical energy usage in a home network environment. The proposed method is able to analyze the
energy usage pattern by analyzing operation characteristics inherent to household appliances using harmonic
characteristics of some household appliances as recognition parameters. Through the proposed method, we expect to
be able to provide services to the smart grid electric power demand management market and increase the energy
efficiency of home appliances actually operating in a home network.

Keywords : energy management systems, Fourier transform; feature analysis; harmonic wave, non-intrusive load

monitoring; smart grid, wavelet transform;
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Table 1. Test Sample of Appliance

. Capacity Fourier
Appliance (Watt) Index Character
Fluorescent 23 1,3,5,7,9,11 220V, 60Hz
Micro Oven 1100 1,3,5,7 220V, 60Hz
Cleaner 1000 1,3,5,79,11 220V, 60Hz
Refrigerator 1000 1,3,5 220V, 60Hz
4.3 A8 Znt
B Aol A= Fl(Fourier Index)} PF(Power Factor)S

DA ke At o SHehE R AHg el HlaEd
23} dolH g Hlagte ) Ackal e 44 U
N BFE & Al

Table 2. Test Result without using FI, PI

Fluores Refrige Cleaner Micro

cent rator Oven
Fluorescent 5 4 0 0
Micro Oven 0 20 0
Cleaner 0 0 11 9
Refrigerator 0 0 12 8

[Table 2] Fl(Fourier Index)$} PF(Power Factor)E

1] ekal X3 NIALMS] Q4§ Axtz A, W
aE AL v 7kd717]e] A EL @A HolA
Atk olH g WS E4F A3}, FATe B FokEF
o] A2 7% 54 Wtz Qleh= st A=
Ao g kgt I3 a7k AAHAIA ] 45 FA
g AF AR Y-S 7L gl A4 54wl
Al A3 gE vHehlle Aes adE.
Table 3. Test Result using FI, PI
Fluores Refrige Cleaner Micro
cent rator Oven
Fluorescent 20 0 0 0
Micro Oven 0 20 0 0
Cleaner 0 0 18 2
Refrigerator 0 0 19 1

[Table 3] Fl(Fourier Index)} PF(Power Factor)E
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