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[Abstract] This article focuses on the technological evolution and industrial trends of industrial equipment
condition monitoring in intelligent manufacturing, and systematically analyzes its value as a core supporting
technology for digital transformation in the manufacturing industry. Based on the deep integration of
cutting—edge technologies such as the Internet of Things, artificial intelligence, and industrial Internet, the
research reveals the key role of condition monitoring in real—time perception, fault prediction, and life—cycle
management. Through technological advancements such as improving sensor accuracy, optimizing 5G—TSN
communication latency, and breakthroughs in Al algorithms, combined with the growing industrial background
of the global intelligent manufacturing market, three major development trends are proposed: technology
integration, system integration, and green manufacturing transformation. This article emphasizes the importance
of policy, technology, and industry synergy, aiming to provide a theoretical framework and practical path for the
intelligent upgrading of the manufacturing industry, and to help the global manufacturing industry evolve
towards efficiency, flexibility, and sustainability.
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