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Abstract

As the core driving force of modern manufacturing, mechatronics technology is fundamentally transforming the technical paradigms
and industrial landscapes of mechanical design and manufacturing. Traditional mechanical systems are evolving into autonomous
intelligent equipment through integration of sensing, detection, information processing, and smart control units. At this critical
juncture of manufacturing transformation, the demand for autonomous high-end equipment and personalized customization has
heightened requirements for mechatronic integration capabilities. By integrating multidisciplinary approaches and methodological
innovations, this technology provides systematic solutions for complex engineering challenges, propelling manufacturing models
toward flexible and intelligent evolution. Its system design philosophy emphasizes deep synergy between mechanical components
and control functions, offering crucial technical support for enhancing industrial competitiveness.
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