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Abstract

Smart manufacturing represents not only a technological upgrade but also a ystemic transformation in production modes,
organizational forms, and talent demands. This paper systematically analyzes the new requirements that smart manufacturing poses
for the role and capabilities of field engineers. It constructs a four-dimensional “Al+” capability system, with “data literacy” as
its cornerstone, “Al technology application” as its core, “cross-domain collaboration” as its support, and “engineering ethics and
lifelong learning” as its guidance. Furthermore, drawing from domestic and international practices, the paper delves into pecific
paths and challenges faced in innovating training models from three perspectives: systematic reforms in educational institutions, on-
the-job practical training for enterprises, and the construction of a collaborative ecosystem involving government, enterprises, and
schools. The research indicates that constructing a forward-looking capability system and implementing integrated training are key
to promoting high-quality development in the manufacturing industry. In the future, modularized capability certification, metaverse-
based learning factories, and Al-driven personalized lifelong learning will become major trends.
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