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Abstract

Detecting breathing with wireless signal has been proved to be feasible, but there are still some
problems that should be improved. For example, the experiment usually requires a large space.
Also, the experiment is vulnerable to environmental factors like surrounding people’s activities.
This paper analyzes and compares the radius of the Fresnel Zone in different directions mathe-
matically. We have built an optimization model for the antenna setting exploring of the classic
path loss model in free space propagation and the characteristics of electromagnetic field of an-
tennas. The results of our experiments show that the WI-BD model based on Fresnel Zone is feasi-
ble. The change range of channel state information can reach 4 - 8 dB, and the model has several
significant advantages: Firstly, it effectively reduces the size of the space required by the experi-
ments; Secondly, we can directly get the best radius of Fresnel Zone; Lastly, we can adjust the dis-
tance between the antennas to get the best performance.
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Figure 1. Signal propagation model in LOS
environment
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Figure 2. The section of Fresnel zone
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Figure 3. The change of Fresnel zone radius
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Figure 4. The distance change of common focus ellipse
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Figure 5. The structure of WI-BD model
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Figure 7. De-noising treatment of respiratory data
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