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Complete electricity data reconstruction based on weighted
nonnegative matrix factorization
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Engineering, Chongqing University, Chongqing 400044, P. R. China)

Abstract: With the widespread deployment of smart meters, power grids have accumulated vast amounts of raw
electricity consumption data. However, data loss remains a challenge due to the complex operational environments
of data acquisition equipment. This study addresses the problem of incomplete electricity consumption data by
accounting for the influence of Gaussian noise and proposing a robust completion method. First, a electricity
consumption data matrix is constructed by reorganizing the sequences of individual users, and the ideal electricity
data matrix is approximated using nonnegative matrix factorization (NMF). Second, both the Frobenius norm and
the nuclear norm are employed to regularize the Gaussian noise and promote low-rank characteristics of the ideal
matrix, thereby formulating an optimization model. Finally, within a block coordinate descent framework, the EM
algorithm and a direct updating method are applied alternately to update the matrix factors derived from NMF,

enabling accurate and complete data reconstruction. Simulation and experimental results validate the proposed

Y75 HH#3:2023-07-10 ] 4% H AR B 85 : 2024-09-26
ES&TH: = i MEH R B H (YNKIXM20210147)
Supproted by Yunnan Power Grid Technology Project (YNKJIXM20210147).
YEZ BN #h52(1983—) , B, M TR, 2 F AL RE T & S % BRI 4EWF 5T, (E-mail) 93336425@qq.com,
BIEEE 207 3L , &, (E-mail)1347240996@qq.com



2 TR K F F IR %48 %

algorithm’s effectiveness and accuracy.
Keywords: electricity consumption data; nonnegative matrix factorization; norm; block coordinate descent; matrix
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Fig. 1 Electricity consumption data of a user for 30 days
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Fig.2 Rearrangement of 30 day electricity consumption data for the certain user
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Fig.3 Low-rank analysis of electricity consumption data
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Fig. 4 27 day complete electricity consumption data of a user and its low-rank analysis
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Fig. 5 Partially excluded incomplete electricity consumption data
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