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Online Product Quality Prediction for Multi-phase Based on Local Model

Abstract

Abstract: For offline quality prediction accuracy for batch process, an online prediction method for multi-
phase product quality was proposed based on the local model. According to the repetitive cycle of batch
process, batch process could be divided into stable phase and transitional phase using the repeatability
factor. The least squares support vector machine (LSSVM) model was established in stable phase using
the time slice of same phase position, and the LSSVM model was established in transitional phase using
optimal subset based on diffusion distance, which made the natural properties of current stable phase
and transitional phase be similar to the natural properties of historical stable phase and transitional
phase respectively, and the product quality which is difficult to be measured could be obtained. The
application to penicillin fermentation process generated in Pensim simulation platform shows that the
method based on multi-phase online prediction has better predictive performance than overall offline
prediction.
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Abstract: For offline quality prediction accuracy for batch process, an online prediction method for
multi-phase product quality was proposed based on the local model. According to the repetitive cycle of
batch process, batch process could be divided into stable phase and transitional phase using the
repeatability factor. The least squares support vector machine (LSSVM) model was established in stable
phase using the time slice of same phase position, and the LSSVM model was established in transitional
phase using optimal subset based on diffusion distance, which made the natural properties of current
stable phase and transitional phase be similar to the natural properties of historical stable phase and
transitional phase respectively, and the product quality which is difficult to be measured could be obtained.
The application to penicillin fermentation process generated in Pensim simulation platform shows that the
method based on multi-phase online prediction has better predictive performance than overall offline
prediction.
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