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Study on user position detection method using unmanned aerial vehicles under
practical communication environment
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In the unmanned aircraft systems (UASs), several unmanned aerial vehicles

(UAVs) are used to provide services over a large area. Here, the carrier frequencies of the
transmitted and received signals experience Doppler shifts due to the variations in the
line-of-sight velocity between the UAV and the terrestrial terminal.
This study aims to present positioning accuracy performance of the proposed user position detection
system based on Doppler shift distributions considering several degradation issues such as multipath
and signal attenuation caused by the influence of buildings around the user, and UAV flight
position control error, frequency offsets caused by oscillators, as well as countermeasures and
mitigation technologies for these degradation factors. As a result, we propose a method for
estimating frequency offset and user position simultaneously and a method for improving position
detection accuracy by observing Doppler shift multiple times.
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