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Hardware System Design of a Multi-Sensing Robotic Terminal for Smart Home Environments
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Abstract: With the deep integration of the Internet of Things and artificial intelligence technologies, smart home environments
have placed higher requirements on the sensing capability, response speed, and interaction intelligence of terminal devices. This
paper focuses on the overall architectural design of a multi-sensing robotic terminal hardware system, and provides an in-depth
discussion of key technical aspects, including sensor fusion, selection of low-power computing units, adaptation of

heterogeneous communication protocols, and edge intelligent processing. By constructing a highly integrated and robust

hardware platform, the study aims to address the sensing blind spots and latency problems of traditional home devices in

complex and dynamic environments, realize a paradigm shift from passive execution to active perception, and provide

theoretical support and design reference for the hardware foundation of next-generation home service robots.
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