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Abstract

Abstract: In response to the complex manufacturing process of multi-process products, a multi-process
product quality prediction model based on the kernel principal component analysis (KPCA) - and
improved sparrow search algorithm (ISSA) optimized bi-directional long short term memory (BiLSTM)
was proposed to address the uncertain factors that affect product quality, while improving the capacity
for each process and ensuring the stability, in multi-process production. Firstly, KPCA was used for data
preprocessing, and a kernel function was established on the basis of principal component analysis
together with kernel methods. As redundant features were removed through dimension reduction, an
improved Gaussian mutation and the uniform mutation operator n were introduced to improve the
sparrow search algorithm. Secondly, the ISSA was introduced into the BiLSTM, and the dimensionality
reduced data were imported into the ISSA-BiLSTM model to achieve the quality prediction of multiprocess
products. Finally, the TFT-LCD manufacturing process was analyzed as an example and compared with
the existing methods. The experimental results show that the prediction model has a high prediction
accuracy, with the root mean square error less than 10%, effectively improving the accuracy of multi-
process product quality prediction.
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1 N 102.05 0.465 0.27 0.000 72 2.40E+12 2.945 08
2 M 100.95 0.805 0.22 0.000 72 2.40E+12 2.955 09
3 L 98.56 0.555 0.24 0.000 64 2.40E+12 2.741 26
4 M 100.35 0.901 0.22 0.000 72 2.40E+12 2.799 34
5 M 100.25 0.854 0.23 0.000 72 2.40E+12 2.692 09
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Table 3 Comparison of experimental errors

FEE7Y RMSE MAE MAPE R? NSE tls
ISSA-BiLSTM 0.008 031 7 0.006 451 1 0.002 276 4 0.998 39 0.998 28 89.76
SSA-BiLSTM 0.040 674 0.034 72 0.012 15 0.956 29 0.955 98 124.54

BiLSTM 0.076 886 0.064 401 0.022 63 0.842 74 0.842 7 165.49
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