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Abstract: Currently, facing the rapid development of the manufacturing industry, the design and optimization of mechatronics
systems have become a research focus. The goal of this paper is to develop an effective, scientifically rigorous design and
optimization plan. This paper even approaches this issue from the perspective of systems engineering, comprehensively
explaining the basic definition, constituent elements, and operating principles of a system that integrates mechanics and
electronics. And according to practical needs, diversified design and optimization methods such as matrix analysis, grey
correlation, genetic algorithm, etc. were adopted to design and optimize this system. That is to say, through precise design and
comprehensive optimization of the elements that make up the system, we can significantly improve the operational efficiency
of the system and reduce the cost of system maintenance. In addition, through practical case verification, the design and
optimization methods proposed in this study can meet the needs of end users while extending the service life of the system
and enhancing its anti-interference ability. The results of this study have important reference value for promoting the further
development of mechatronics systems.
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