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Multistage Inverse Modeling Method and Its Application
in Gelatin Solution Production Process
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(1. Department of Electronic and Electrical Engineering, Xiamen University of Technology, Xiamen 361024, China;
2. Department of Automation, Xiamen University, Xiamen 361005, China;
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Abstract: Aiming at a class of serially connected industrial system, a novel multistage inverse modeling method was presented. The
large-scale system is divided into several stages. Using specified product qualities as a starting point for process design. By
backward reasoning the required process conditions and the control variable set points of all stages for processing system
were found. The inverse models of gelatin solution production process were established based on the BP neural network by
using multistage modeling method and whole stage modeling method, and modeling accuracy comparison were made from
errvor and hit rates. The simulation results indicate the model based on the proposed method has smaller error and higher hit
rates. Meanwhile, the break down of the sub models increases the flexibility of model development and reduces the effort to
change the model when the sub models change. And the required process conditions and the control variable set points of all
stages for processing system were found according to specified product qualities. Thus, it is easy to be really applied. This
method has been successfully applied on improving the gelatin solution production process and product quality control.

Key words: multistage inverse modeling; inverse modeling; soft sensor; gelatin solution production process; BP neural network
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