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[Abstract] Production and manufacturing systems continuously generate large volumes of data resources that are
diverse in source and heterogeneous in structure during operation. Traditional methods based on empirical rules
and offline statistics can no longer meet the need for rapid responses in today’s complex and dynamic
environments. The integration of artificial intelligence with big data platforms enables data management,
in—depth analysis, and intelligent decision—making throughout the entire production process. Accordingly, after
analyzing the characteristics of production data and the problems associated with traditional methods, this study
proposes a layered architecture for an artificial intelligence big data platform suitable for intelligent analysis and
decision—making. Relevant technologies and methods, including data governance, machine learning, deep
learning models, and knowledge graphs, are introduced, and major decision—making approaches such as fault
prediction, parameter optimization, quality traceability, and risk early warning are discussed in detail. The
platform can transform data into valuable insights, enabling enterprises to shift from experience—oriented
operations to data—driven management and thereby achieve intelligent manufacturing capabilities characterized
by self—awareness, self—learning, and self—decision—making.
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