Airport Security: Characterizing Objects Worn on the Limbs
Wideband Analysis of Imaging of Dielectric-Covered Curved Surfaces for Millimeter-Wave Security Scanning
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Airport security measures address the threat of terrorist attacks. [elaElElo(=ldialek o) ilel ol [=lojis e
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security an unpleasant, tedious, and labor-intensive experience.

Eliminating pat-downs for benign materials would be possible
with good object characterization models. Reducing even 50% of
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] ] ] responses that tell us what they hit and when Figure 2. Response of limb without object in it vs. with dielectric object. Wearing a dielectric on the limb creates two
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between the reflection peaks allows us to find the thickness and dielectric constant of the body-worn object

Forward Model: Key Equation Inverse Model:
e Assume the simple inverse model based on

Wave scatters flat torso measurements holds for limbs Key Equation

0]
i from dielectri _ N 1 jno
Introduction ort?jrgct,ligg;rlc \ \ 1 1 / / e Invert forward model for large range of values Escatterea = Lo Z J" AnHy(n, kq, p)e , Agelay 2
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person’s arm or leg, and see how it reacts to an impulse from a

or stray candy wrappers—will cut costs significantly and mean —
many fewer people have their privacy invaded in airport security.
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Figure 3. Result of the inverse model — run forward model for many different relative I d I . b
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the relative permittivity (2, 3, or 4). A perfect result is a horizontal line at the actual permittivity.



