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Abstract

With the development of the economy and society and the requirements of energy conservation
and environmental protection, load monitoring has become a research focus, and non-intrusive
load monitoring (NILM) that is simple to install, economical and safe has become a hot field in re-
cent research. This article addresses the issues of low accuracy in load decomposition and long
practical application time in traditional non-invasive load monitoring algorithms in NILM re-
search. By using active power and steady-state current as identification features, the Mul-
ti-Objective Snake Optimizer (MOSO) algorithm proposed by Fatma A. Hashim and Abdelazim G.
Hussien in 2022 is introduced and a mathematical model is established. After selecting the most
common electrical appliances in the home for experimental measurement and analysis, it was
concluded that this method effectively improves the accuracy of load decomposition and greatly
reduces experimental time. By conducting experimental analysis on the same data with different
algorithms and comparing the experimental results, it was verified that the proposed algorithm
has significant improvements in accuracy and experimental efficiency, proving its superiority.
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Figure 1. Working principle of intrusive load monitoring
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Figure 2. Working principle of non-intrusive load monitoring
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Figure 3. MOSO flow chart
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Figure 4. Three common stress measurement results
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Table 1. Electrical steady-state worksheet
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Figure 5. MOSO algorithm experimental results
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Figure 6. GA algorithm experimental results
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Table 2. Comparison of experimental results of MOSO algorithm and GA algorithm
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