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Abstract

In this paper, we utilize Doppler radar to measure quadrupedal and bipedal movements, which are methods for
distinguishing between animals and humans. Through these measurements, we obtain Dynamic Radar Cross
Section(DRCS) data and apply Short-Time Fourier Transform(STFT) to generate spectrogram images from the acquired
data. We train a Convolutional Neural Network(CNN) classifier using these spectrogram images and evaluate its
classification performance. We obtain 502 samples of bipedal movement and 515 samples of quadrupedal movement.
As it is difficult to directly measure quadrupedal movements from actual animals, we employ a quadrupedal
movement imitator and measure these movements using it. We divide the data into training and test sets in a 7:3
ratio to check the classification performance. As a result, the classification accuracy is 93.75%. Through this study,
we confirm the feasibility of distinguishing between animal and human gait based on spectrogram images.
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Table 1. Parameters of radar used for measurement
Parameter Value
Center frequency 24GHz
EIRP(Effective Isotropically Radiated Power)| 19 dBm
IF Amp. gain 40 dB
IF Amp. bandwidth 10 kHz
Antenna beamsidth 33 deg.
Antenna gain 15 dBi
Sampling frequency 40 ksps
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Fig. 2. Quadrupedal movement imitator
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