2024 H-E TR AFRPR Y H A G @ CEERHLIERENE
¢ERFE 113 E 087 22 p(n)

AEHBESNEY RN S ST RERIZBF
Development of Big Data Ensemble Learning Techniques for Establishing Multi-Quality
Target Prediction in Injection Molding
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Abstract

The core challenge in modern smart manufacturing technologies lies in the centrality of sensor
information. However, conducting extensive multimodal tests increases time and costs, becoming a
major obstacle to industrial upgrades. Utilizing efficient data mining techniques can enhance process
and product quality, meet customer demands, and reduce testing time and manpower costs. This study
aims to reduce the error in quality prediction by leveraging domain knowledge and artificial
intelligence techniques. Through full factorial experimental design, both real injection molding and
simulated operations are set up to capture multidimensional sensor information. Data analysis is then
employed to establish a big data database. Pressure features are extracted using autoencoders as model
input information, while product dimensions and weight serve as output information, achieving
accurate prediction of critical molding information. This study proposes an integrated model that,
under the same machine parameter settings, brings simulated information prediction closer to real
machine quality. Findings reveal that even with a 50% reduction in real machine data, the difference
in quality between simulation and actual machines can be reduced by 50%. Furthermore, the linear
correlation (R?) between predicted and actual values for product length reaches 0.83, demonstrating
the significantly enhanced prediction accuracy and substantial reduction in cost and time for real
machine data collection. The outcomes of this research deepen the integration of academia and
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industry applications, ensuring a high degree of prediction consistency between simulation and actual
data. This contributes to enhancing manufacturing competitiveness, shortening product development
cycles, lowering production costs, and making significant strides in smart manufacturing for the
polymer industry, providing an efficient set of intelligent applications for the industry.

Keywords: Smart Manufacturing, Injection Molding, Mold Flow Analysis, Ensemble Learning, Big
Data
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