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Abstract

Modular design plays an important role in the upgrading of underwater robot technology and the integration of science and
technology education. Through the principles of functional independence, interface standardization and module compatibility, the
system is divided into independent modules, which significantly improves the performance and maintainability of the equipment.
The distributed embedded control architecture is adopted to realize efficient data interaction and real-time operation, and enhance the
device durability and flexibility by optimizing interface compatibility and environmental adaptability. Specific practice shows that
the modular design has achieved significant improvements in propulsion, energy efficiency, and task completion rate, while reducing
maintenance time and cost. The case analysis shows that the design method shows strong adaptability and stability in deep-sea
exploration and ocean engineering, and serves as a science and technology education tool to effectively cultivate students’ innovation
ability and engineering literacy, providing an efficient platform for the learning and practice of complex systems.
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