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Fast 3-D Imaging of Human Body using Ultra-Wideband Radar
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The study is focused on developing fast three-dimensional imaging methods for
ultra-wideband radar. As a real-world example of this technology’s applications,
it is absolutely mandatory for a self-driving car to be able to accurately detect
humans and other vulnerable road users even under adverse conditions; such
collisions have the potential to result in injury or death. Although many current
automobile radar systems can measure the distance to a target, they cannot
distinguish humans from other objects. This is because imaging generally comes
with a high computational load even with the fastest imaging method known,
which is not at all easy to resolve. We have developed an imaging algorithm that
is faster than F-K migration by a factor of 100, and its performance has been
confirmed through simulations and measurements.
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Figure 1 Target boundary shape (left) and echo delay (right).
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Figure 3 Target image generated using the F-K migration algorithm.
*Copyright © IEEE. All rights reserved. Reprinted with
permission from “Fast Imaging method for security systems
using ultrawideband radar,” T. Sakamoto, T. Sato, P. Aubry,
and A. Yarovoy, IEEE Transactions on Aerospace and
Electronic Systems, vol.52, no.2, pp.658-670, 2016.
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Figure 4

Metal-coated mannequin and antennas used in the
measurement.

“Copyright © IEEE. All rights reserved. Reprinted with
permission from “High-resolution weighted range point
migration method for fast 3-dimensional imaging with ultra
wideband radar,” T. Sakamoto, T. Sato, P. Aubry and A.
Yarovoy, Proc. IEEE Radar Conference 2013.DOI:
10.1109/RADAR.2013.6585985
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Target image generated using the proposed fast imaging
algorithm.

*Copyright © IEEE. All rights reserved. Reprinted with
permission from “Fast Imaging method for security systems
using ultrawideband radar,” T. Sakamoto, T. Sato, P. Aubry,
and A. Yarovoy, IEEE Transactions on Aerospace and
Electronic Systems, vol.52, no.2, pp.658-670, 2016.
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