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Abstract: This paper proposes a contactless human vital-sign sensing method in non-line-of-sight (NLoS) scenarios,
which integrates reconfigurable intelligent surfaces (RISs) into wireless human sensing, and achieves NLoS human vital-
sign sensing by utilizing the flexible manipulation capability of RISs over electromagnetic waves. Firstly, through a visual-
aided mechanism, this paper locates human targets using the deep learning model Yolo-v7. Then, the metasurface optimizes
the coding matrix based on the estimated human location, thereby altering the propagation path of sensing signals to achieve
human sensing in non-line-of-sight scenarios. Additionally, addressing the shortcomings of traditional variational mode de-
composition (VMD) algorithms in human vital-sign sensing, we further propose an improved VMD algorithm to achieve
precise estimation of breathing rate and heartbeat rate. Experimental results demonstrate that the visual-aided module can ac-
curately locate the position of human chest, thus enabling precise beamforming controlled by the intelligent metasurface.
The proposed filtering-based VMD algorithm can achieve precise estimation of human vital signs, with average estimation
errors of 0.6 RPM for respiration and 5.3 BPM for heartbeat, respectively. Furthermore, further analysis also demonstrates
the effectiveness and accuracy of the RIS-based sensing scheme for human vital-sign sensing in NLoS scenarios.
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