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Abstract

As a vital component of modern intelligent manufacturing, mechatronic systems integrate multiple disciplines including mechanical
engineering, electronics, and computer technology. With technological advancements and growing industrial demands, high-precision
mechanical design and control strategies have become increasingly crucial in mechatronic systems. High-precision mechanical design
requires not only extreme dimensional and geometric accuracy but also excellent stability and reliability. To achieve these objectives,
the design of control strategies is particularly critical. This paper focuses on exploring the fundamental principles of high-precision
mechanical design, optimization methods for control strategies, and their applications in mechatronic systems. It analyzes current
technological progress and challenges while proposing potential future research directions.
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