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Missing data imputation based on maximal variance weight
information coefficient for gas flow in steel industry
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Abstract: In data-driven-based modeling and optimization, the completeness and the accuracy of data are the founda-
tions for further research tasks. Since the energy system of steel industry is rather complicate and its data-acquisition pro-
cess might be frequently affected by the malfunctions of data transportation, storage and transformation, the data-missing
phenomenon usually occurs, which might lead to the failure of model building or accurate information discovery. In this
study, by analyzing the correlation of the energy data with respect to corresponding operation conditions in manufacturing,
a data imputation method for the missing data in the byproduct gas flow is proposed. In this method, the proposed maximal
variance weight information coefficient (MVWIC) is adopted as the sample selection criteria to realize the data imputation
by using the kernel-learning-based method. To validate the proposed method, two types of missing modes that frequently
occurred in steel industry are considered here, i.e., the intermittent missing and the long-term continuous missing. A se-
ries of experiments using the practical energy data indicates that the proposed method exhibits good performance on the
imputation accuracy when compared to other methods.

Key words: energy system of steel industry; data imputation; sample selection; maximal variance weight information
coefficient
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Fig. 1 Gas flow diagram of steel industry
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Fig. 3 Data missing for BFG generation of #4 blast furnace
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the same operation condition

4.1 ZSHEEB (Parameter selection)
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Fig. 5 Imputation accuracy for Intermittent missing data
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Table 2 Average NRMSE of different missing rates
Ha#k A WREEE TSI AR

M BFG R EF R/ (km ™3 - h 1) 0.3465 0.5160 0.6710 0.6445
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Fig. 6 Imputation accuracy for consecutive missing data
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Table 3 Average NRMSE of different missing length

AR A RS R
AHEBRG R AR /(km ™3 - h™ 1) 0.2902 0.9271 0.7978
1. 2#8: 0" BFGHifi/(km =3 - h™1) 0.3230 0.3771 0.3223
1#E BFGAT R/ (km ™2 - h™1) 0.5040 1.5562 1.2994
18004 # . BFGAf Vi &E/(km > -h™ 1)  1.2998 1.8253 1.7712
4EHLDGH R/ (km =3 - h 1) 0.3263 1.0678 0.9592
1 HELLDGA R/ (km =3 - h 1) 0.4804 1.2246 1.0565
12480 COGHifE/(km 2 - h 1) 0.4902 1.0072 0.9016
1#E,COGHR/(km ™ - h™1) 1.2767 1.7833 1.6993
18004 #,COGH & /(km ™3 - h™Y) 13217 1.6556 1.4908
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