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Abstract

Radio Tomographic Imaging (RTI) is one of the main methods of Device Free Localization (DFL), so
it has wide application prospects. This paper proposes a double-layer ellipse weight model based
on Fresnel diffraction theory to improve the imaging quality of RTI and to overcome the deficiency
of the existing elliptical weight model. The indoor and outdoor experimental results verify that the
positioning performance of the proposed method is better than that of the existing RTI methods.
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Figure 1. Fresnel zone schematic. S, R is the transceiver node
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Figure 2. Think of the human body as a cylinder. The ellipse is the first Fresnel region. The body width of a person is set to
h. In the section diagram, o is the center. r, is the first Fresnel radius
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Figure 3. The graph is a function image of P, and the x-coordinate is the first
Fresnel radius, from 0.21 m to 0.556 m
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Figure 4. Single measurement chart
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Figure 5. Comparison of three models in indoor and outdoor environment
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Table 1. Comparison of three model positioning errors of outdoor data
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i 0.23m 0.24m 0.35m 0.09 m
=% 021m 0.16 m 0.43 m 0.09 m
A [ 0.19 m 0.17 m 0.43 m 0.08 m
Table 2. Comparison of three model positioning errors in indoor data
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