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Research on Key Technologies for Temperature-Controlled Mattresses with Integrated Sensing and Regulation
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[ Abstract JAddressing the shortcomings of traditional temperature-controlled mattresses—including the disconnect between sensing

and regulation, insufficient temperature control accuracy, and poor sleep adaptability—this study focuses on an

integrated sensing and regulation architecture to advance core technology development. By establishing a

multi-dimensional sensing network, optimizing closed-loop regulation mechanisms, and innovating integrated

manufacturing processes, the research overcomes technical bottlenecks such as sensing lag, regulation delay, and uneven

thermal distribution. This establishes a temperature-control system aligned with human sleep rhythms, providing

technical support and theoretical insights for the iterative upgrading of smart sleep home products.

[ Key words ] Temperature-controlled mattress; Integrated sensing and regulation; Multimodal perception; Closed-loop temperature

control; Sleep thermal comfort
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