Journal of System Simulation

Volume 30 | Issue 1 Article 22

1-2-2019

Multi-Response Parameters Optimization Based on PCA and
Neural Network

Jianli Yu
1.School of Management Science Engineering, Zhengzhou University of Aeronautical, Zhengzhou 450046,
China; ;

Hongqi Huang
1.School of Management Science Engineering, Zhengzhou University of Aeronautical, Zhengzhou 450046,
China; ;

Manxiang Miao
2.School of Mechatronics Engineering, Zhengzhou University of Aeronautical, Zhengzhou 450046, China;

Follow this and additional works at: https://dc-china-simulation.researchcommons.org/journal

b Part of the Artificial Intelligence and Robotics Commons, Computer Engineering Commons, Numerical
Analysis and Scientific Computing Commons, Operations Research, Systems Engineering and Industrial
Engineering Commons, and the Systems Science Commons

This Paper is brought to you for free and open access by Journal of System Simulation. It has been accepted for
inclusion in Journal of System Simulation by an authorized editor of Journal of System Simulation.


https://dc-china-simulation.researchcommons.org/journal
https://dc-china-simulation.researchcommons.org/journal/vol30
https://dc-china-simulation.researchcommons.org/journal/vol30/iss1
https://dc-china-simulation.researchcommons.org/journal/vol30/iss1/22
https://dc-china-simulation.researchcommons.org/journal?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss1%2F22&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/143?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss1%2F22&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/258?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss1%2F22&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/147?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss1%2F22&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/147?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss1%2F22&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/305?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss1%2F22&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/305?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss1%2F22&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/1435?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss1%2F22&utm_medium=PDF&utm_campaign=PDFCoverPages

Multi-Response Parameters Optimization Based on PCA and Neural Network

Abstract

Abstract: A multi-response parameters optimization method based on principal component analysis
(PCA) and neural network is proposed. It is used to optimize temperature and time parameters in complex
thermal polymerization process. By using the method of weighted PCA, two response indexes, capacity
value and loss tangent value, are converted into a single quality performance index. The main effect value
is used to identify the search range. The radical basis function (RBF) neural network model is established
to search and identify the optimal process parameters. Results show that response indexes are improved
and the optimization effect is obvious. Therefore, this study method is a convenient and effective method
to solve the complicated nonlinear response process parameters optimization, and has practical
application value.
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