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Research on imputation methods for tension straightening force
missing data based on improved KNN-SVR
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Abstract: The random missing of the tension force monitoring data in the collection and transmission makes the error in the state
analysis of the continuous casting machine sector, in order to ensure the integrity of the tension force data, the interval half-split
method and the sliding window technology are used to improve the missing data interpolation method of KNN-SVR. Firstly, the
variance and threshold of the eigenvalues of the straightening force are judged to extract the normal casting condition data, and the
extracted data are denoised to ensure the quality and usability of the data interpolation; secondly, the interval half-split method and
the sliding window are used to optimize the KNN-SVR method, and the spatial and temporal correlations between the multi—
dimensional straightening force are utilized to capture the global and local features of the temporal data, and the data of the different
missing intervals are interpolated; finally, the model validity is assessed with various model evaluation indexes using the tension
force data collected from a steel mill as an example. The results show that the complete dataset formed by this method has good
similarity with the original dataset. Therefore, the method has high engineering application value through ensuring the interpolation
accuracy and reducing the computation time at the same time.
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Table 1 Example of the original sector segment tension and correction force dataset

Created Time SIMO11 S2M142  S1 JzLength  S1Speed S1Lali S2 JzLength  S2Speed S2Lali
2022/05/24 23:09.02 31.32 18.39 2329.1 1. 199 06 764. 548 2322.30 1.198 81 859. 645
2022/05/24 23.09.07 30. 85 26.16 2329.2 1.198 79 768. 034 2322.40 1.199 08 925.216
2022/05/24 23.09:12 29.27 32.99 2329.3 1. 198 80 768. 034 2322.50 1.198 53 925.216
2022/05/24 23.09.17 26. 88 34. 66 2329.4 1.199 32 748.990 2322.60 1.199 22 946. 901
2022/05/24 23:09:22 27. 46 32.37 2329.5 1.199 72 748.990 2322.71 1. 199 49 946.901
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Fig. 1 The variation of temporal tension and correction force

within one working cycle
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Fig. 3 Diagram of missing data identification
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