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Abstract

Recently, feature analysis of micro-motion characteristics has been being actively studied for detecting and classifying small
unmanned aerial vehicles(UAVs). However, small UAVs have translational motion(TM) as well as micro-motion in practical environ-
ments. Radar line of sight(LOS) can also be different for the position of a small UAV. The TM and LOS components cause changes
of micro-motion properties, necessitating study on the effects of the TM and LOS on the micro-motion signal. In this study, we modeled
signals of a maneuvering small UAV and analyzed the micro-motion signal by utilizing the frequency spectrum and spectrogram. Finally,
we acquired measurement data of a small UAV having different TM and LOS to analyze their effects on the micro-motion signal.
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Table 1. Specification of the radar.
Center frequency 10 GHz
Bandwidth 20 MHz
Pulse repetition frequency 20 kHz
Measured time 0.2 sec
Sampling frequency 65 MHz
Transmission power 29.8 dBm(max)
Antenna beam width 20°
Antenna gain 20 dB
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Table 2. Maximum Doppler frequency caused by aspect
angle.
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(Hz) | value (Hz) | (%) | value (Hz) | (%)
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60 1,414 1,470 4.0 1,500 6.1
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