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Estimation of pedestrian motion using the combination of position and

velocity information of ultra-wideband multi radar data
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Abstract Most of conventional studies use only a single radar system for the measurements of a human body be-
cause of the system cost and the complexity. We use multiple ultra-wideband radar sytems to form a radar network
to measure the same target person from different angles. The use of ultra-wideband signals allows us to measure
the range of the target using the signal intensity, and we can determine the position of the target using data from
multiple radar systems. In contrast, the phase of the received signals contains the information of Doppler shift,
from which we can estimate the Doppler velocity of the target for each radar system. By combining the Doppler
velocities of the multiple radar systems, the velocity vector can be accurately estimated. This study combines the
position information and velocity information of the received signal, and achieves accurate estimation of walking
human trajectories.

Key words ultra-wideband, multi radar, Doppler, motion estimation, human
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x(t) = x(t — At) + v(t)At (5)
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