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Research on the application of edge cloud collaborative technology in improving

the quality of irradiation processing
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*(Hunan Xianghua Huada Biotechnology Co., Ltd., Changsha 411199, China)

ABSTRACT The domestic irradiation processing industry faces the challenge that traditional quality control
methods cannot meet the actual demands of irradiation processing. This study proposes a quality improvement
method based on edge cloud collaborative technology. Specifically, it analyzes the characteristics of multi-
dimensional real-time data such as source intensity, conveyor belt speed, temperature, and humidity during the
irradiation processing, and constructs an edge cloud collaborative processing architecture. This system enables real-
time monitoring of irradiation products at the edge and deep analysis and feedback at the cloud end for collaborative
optimization. The key components include: 1) Designing a terminal data collection scheme using the OPC UA
protocol to unify data transmission across heterogeneous devices; 2) Designing a convolutional autoencoder network
model to perform dimensionality reduction at the edge and reconstruction at the cloud for multi-dimensional data,
reducing transmission load while preserving key features; 3) Establishing a dose-process parameter mapping model
at the cloud end to perform deep analysis of cloud data and provide dynamic feedback for optimizing the processing
strategy. The results show that this method can control dose accuracy fluctuations within 6%, improving the product
qualification rate to 95%. The constructed lightweight management platform enables process monitoring and quality
control, providing technical support for the high-quality development of the irradiation industry.

KEYWORDS Irradiation processing, Edge cloud, Collaborative technology, Quality improvement
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