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Abstract

This paper applied the "Interface Design" course to explore the learning requirements from
the system. After clarifying the design specifications, the system interface diagram of the
interface relationship between each other is discussed in the process of implementing the
specifications, including hardware, software, firmware, etc., and the interface control
process. System operation flow chart for signal flow implementation discussion, etc.; The
final report of our group is titled to discuss the technological evolution, design
considerations and possible future development trends of modern robot vacuums.

In the field of robot vacuums, there have been several technological innovations throughout
history. The article traces some of these historical processes in a timeline format and
discusses common brands in the current market, such as 1Robot, Roborock, and Xiaomi.
The emerging trend in modern robot vacuum is the integration of smart connectivity
features, allowing remote control and monitoring through smartphone applications or voice
control, providing users with a more convenient cleaning experience.

On the hardware front, the article elaborates on the structure of robot vacuum modules,
encompassing components such as power management, motor drivers, sensors, wireless
connectivity, control units, and human-machine interfaces. It introduces technical and
hardware features, including mop cleaner, sensor applications, path planning methods, and
functionalities available in mobile applications.

Furthermore, the article delves into two cleaning path methods employed by robot vacuums:
random coverage and Al-based path planning. It explores the application of Simultaneous
Localization and Mapping (SLAM) technology in path planning and discusses the diversity
of features in mobile applications, such as remote control, map construction, Al recognition,
and cleaning records. The importance of these features in enhancing user experience 1s
emphasized.

In summary, this article analyzes the technology and design of modern robot vacuum,
providing a comprehensive perspective that enables readers to gain a deeper understanding
of the evolution in this field. In addition, for the system design and development process
and the system interface to realize the process exploration, we can better understand the
practical implementation skills from the theory.

Keyword :
Interface Design, System operation flow chart, Robot vacuum
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