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An Enhanced Algorithm for Power Load Data Recovery
Based on Improved SVT
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Abstract: In response to the issues of neglecting prior information and low computational efficiency of the
traditional Singular Value Thresholding (SVT) algorithm in power load data recovery, a novel improved SVT
algorithm based on phase space reconstruction and adaptive variable step length is proposed. To address the problem
of neglecting prior information in traditional SVT, a phase space reconstruction algorithm is introduced to map the
original missing data into a high—dimensional space, leveraging data correlation and structural features as prior
knowledge for subsequent data recovery algorithms. By combining logarithmic and sigmoid functions to construct the
variable step length base function, and utilizing geometric progression to enhance the initial step length, an adaptive
variable step length SVT algorithm is built to overcome the low computational efficiency issue of traditional SVT in

large—scale data scenarios. Comparative experimental analysis is conducted using multiple publicly available power
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load datasets and various commonly used power load data recovery algorithms. The results demonstrate that the

improved SVT algorithm achieves better data recovery performance, with enhanced convergence speed, accuracy,

and stability, showcasing strong engineering practicality.

Key words: electricity load data; data processing; singular value thresholding; phase space methods; adaptive

variable step size
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Tab.1 Performance comparison of five methods under different levels of data missingness (Elia data set)

B Z A BRI SilIERES BENLARMR IRk E5ESVT I Bl SVT ST
AMSE R’ Ryee R Ryyee R Ryse R Ryse R

10 0.044 6 0.950 1 0.0313 0.975 4 0.0318 0.974 6 0.034 5 0.9700 00148 0.994 5

20 0.076 5 0.853 4 0.053 9 0.927 3 0.050 3 0.936 6 0.037 8 0.964 1 0.027 1 0.9815

30 0.099 6 0.751 4 0.074 4 0.861 2 0.066 7 0.888 5 0.039 3 0.9613 0.0322 0.974 0

40 0.1227 0.6227 0.104 3 0.727 6 0.083 0 0.827 4 0.049 0 0.9397 0.0457 0.942 5

50 0.1354 0.5412 0.123 4 0.618 6 0.097 3 0.763 0 0.054 4 0.9257 0.0512 0.9302

60 0.143 0 0.488 0 0.148 8 0.445 8 0.1140 0.674 6 0.059 3 09119 0.056 3 0.915 4

70 0.1457 0.468 7 0.178 8 0.199 7 0.126 8 0.597 0 0.076 9 0.8517 0.0732 0.8612

80 0.146 6 0.466 5 0.1893 0.103 1 0.136 4 0.533 7 0.091 5 0.790 2 0.084 1 0.8198
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Tab.2 Performance comparison of five methods under different levels of data missingness (USA data set)

B % 2 I BV R SHIERES BEDLAR AR &5 SVT Tk Bk SVT 573k
RMSE R Rk R Rk R Rivise R Rivse R

10 0.064 5 09128 0.016 9 0.9939 0.0211 0.990 6 0.027 7 0.983 8 0.018 1 0.9930

20 0.110 1 0.746 2 0.0307 0.980 2 0.0302 0.980 8 0.0312 0.979 5 0.023 3 0.988 6

30 0.147 4 0.5455 0.049 5 0.948 7 0.048 9 0.9499 0.0352 0.974 0 0.030 1 0.9810

40 0.174 3 0.364 6 0.065 2 09108 0.056 1 0.934 1 0.043 1 0.961 0 0.0415 0.969 2

50 0.1923 0.226 3 0.082 3 0.866 1 0.063 8 09146 0.045 4 0.956 8 0.0440 0.959 3

60 0.202 6 0.1413 0.095 2 0.8102 0.083 3 0.854 7 0.057 6 0.930 5 0.055 3 0.934 8

70 0.206 2 0.1101 0.108 1 0.755 4 0.096 6 0.804 7 0.076 1 0.878 8 0.074 6 0.883 4

80 0.207 0 0.103 8 0.127 1 0.661 8 0.101 4 0.784 6 0.092 3 0.8215 0.085 2 0.8479
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