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Method for repairing missing data in college smart meters
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Abstract: Data loss often occurs in the process of collection, transmission and storage of university operation data. In this
regard, this paper proposes a missing data repair method based on improved long short-term memory neural network-
chain equation multiple interpolation method. The chain equation multiple interpolation method is used to generate
multiple filling values for each missing attribute value through iteration, thereby generating multiple complete data sets,
and analyzing and optimizing to obtain a final complete data set. In order to improve the accuracy of missing value repair,
in the prediction task of long short-term memory neural network, the sparrow search algorithm is used to optimize the
hyperparameters, and the mean matching model is used to repair the missing data. The data of a university in the north
of China in 2019 are used for verification. The method proposed in this paper is evaluated by non-natural missing
examples and natural missing examples. The results show that the overall attribution error of this method is 0. 106 in
non-natural missing examples, which is at least 29. 3 % lower than other models, which verifies the effectiveness of this
method. The data under the natural missing rate of 11. 8 % is filled. The data filled by the method proposed in this paper
effectively improves the prediction accuracy of the subsequent operation data of colleges and universities, and indirectly
verifies the effectiveness of missing data filling.
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Fig. 2 Flow chart of missing data repair method
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Table 1 Examples of operational data from some campuses

o . HIh kI W2/
RAEA BIE/V /A -

RK/EW  RK/EW  (kWeh)

1 393.6  422.0 @ 274.1 31.2 6148 540.0

2 393.9  433.0  284.9 32.1 6 148 830.0

8759 394.6  560.0  394.0 41.3 8526 660.0

8 760 395.2  480.0  336.2 21.3 8527 030.0
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Table 2 Calculation results of AIC and BIC on different datasets

. ‘ 5% : ‘ 10% : ‘ 15% : ‘ 20% : ‘25% :
AIC BIC AIC BIC AIC BIC AIC BIC AIC BIC
o) 5713.25 5736.88 5924.25 50947.31 6 079.98 6 103.04 6 322.99 6 346.05 6 181.05 6 204.11
@ 5737.42 5 760.47 5793.68 5816.74 5921.35 5944.41 6 058.76 6 081.82 6 051.43 6 074.49
® 5827.69 5850.75 5760.84 5783.90 5891.82 5914.88 6017.69 6 040.75 5 997.39 6 020.35
@ 5731.23 5 754.29 5790.44 5813.50 5869.72 5892.78 5981.63 6 004.69 5 985.01 6 008.07
® 5786.67 5809.73 5766.41 5789.47 5849.21 5872.27 50984.44 6007.50 5952.95 5 976.01

12 2 AL AR 506 Bk T B A O I 8 A+ 8CR
B o B SRFH — A F (0T 07 i 5040 kA7 50D L 7E 1020
BT B 4 O BB AR Bl RIR T 3 AN ARG 19
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FTERZETINT - o3 3 48 AN ) ke 2k 30T 4% o B B 4K 1Y
MAE M g, »HATFREE RN 3 P, Hob /R 22 in
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Table 3 Error calculation results for different datasets

SR 5% 10% 15% 20% 25%
€ MAE & sum € MAE & sum € MAE & sum € MAE & sum € MAE & sum
@) 518.17 0.014 2 769. 29 0.086 3 017.80 0. 140 3938.48 0.222 4 960.63  0.263
(@) 958. 76 0.029 2 541. 44 0.163 2 554. 06 0.115 3 500. 71 0.162 4 950. 27 0. 228
® 829. 87 0.039 2 333.29 0. 158 2 545. 81 0.111 3239. 30 0. 154 4 682.54  0.219
@ 736.93 0.034 2 386. 20 0. 159 2 586.55 0.110 3174.76 0. 150 4 646. 89 0.217
® 692. 57 0.027 2 440. 54 0. 160 2 523.78 0. 106 3 195.10 0.153 4 635.51 0.215
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Table 4 Comparison of gap filling effects among different models

. HLUE/V R/ A CEEENN T kW B/ (kW-h) -
€ MAE €GMAD € MAE €GMAD € MAE €GMAD € MAE €GMAD € MAE €GMAD

KNN 1. 147 0.070 41. 34 0. 060 26.05 0. 054 8.924 0. 082 71 061 0.218 0. 485
SVR 1. 394 0. 086 24. 34 0.035 25.58 0.053 9. 045 0. 083 84 300 0. 259 0.517
RF 0. 814 0. 050 31.77 0. 046 24.58 0. 051 8.322 0.076 67 406 0. 207 0. 431
MLP 0. 287 0.017 31.09 0. 045 27.18 0. 056 4.653 0.042 19 707 0. 060 0.223
LSTM 0. 301 0.018 23.03 0.033 9.618 0.020 3.210 0.029 15 993 0. 049 0. 150
A5k 0.248 0.015 12. 94 0.018 8.014 0.016 1. 825 0.016 12 595 0. 038 0. 106
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Fig. 4 Comparison chart of operating curves
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Fig.5 Results of filling data prediction errors with

different models under different methods
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