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Abstract: The existing WiFi sensing methods have high requirements for data collection and receiver hardware re-
sources. At the same time, massive data processing will also consume a lot of hardware and software resources. The model-
based WiFi sensing method reduces the dependence on the amount of data to a certain extent by establishing a mathematical
model between the action mode and the signal change, but the mainstream solution still requires multiple receiving antennas
or antenna arrays. This paper proposes a sensing scheme using a single-antenna receiver for the first time, using the ratio of
channel state information (CSI) of different subcarriers to eliminate hardware and noise interference, and proposes a subcar-
rier combination selection algorithm based on variance and range to screen out high-quality subcarriers combination to get
action features. A high-availability feature generation algorithm based on Fresnel zone theory is further proposed, which
skillfully combines the relationship between reflection path changes and CSI dynamic phase rotation, and obtains high-avail-
ability features through data fitting and phase alignment on the complex plane. Both theoretical analysis and experimental
results show that the single-antenna scheme proposed in this paper fully complies with the Fresnel zone theory, and at the

same time, it can effectively improve the recognition effect of different actions in different scenarios. For the seven different
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actions in this paper, the overall recognition accuracy of the scheme is maintained at about 95%, and CSI selection and fea-

ture enhancement achieved an accuracy improvement of approximately 2%.
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