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Human micro-Doppler characteristics of terahertz radar
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Abstract: The pedestrian micro-Doppler observed by terahertz radar can be used for pedestrian
detection and recognition, which can be widely applied in the field of unmanned vehicle and intelligent
driving. In this paper, a 292 GHz terahertz radar is utilized to observe micro-Doppler caused by the swing
of pedestirians’ limbs and trunk by setting up the transmitting and receiving environment of 292 GHz
terahertz signal. In this experiment, the baseband signal is generated by vector signal generator, and then
the baseband signal is up-converted to 292 GHz. The echo signals of the body parts are down-converted to
baseband signal. The echo signal is processed by short-time Fourier transform to extract the micro-Doppler
spectrum. The experimental results of human micro-Doppler characteristics extracted at 292 GHz are
consistent with the simulation results. At the same time, the micro-Doppler results of 292 GHz and 24 GHz
radars are compared.
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(a) equipment for 24 GHz experiments

(b) equipment for 292 GHz experiments

Fig.1 Experiment equipment
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Tablel System parameters

2v parameter name 24 GHz system low THz system
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Fig.2 Pedestrian micro-Doppler extraction
experiment using 292 GHz
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Table2 Pedestrian parameters
gender body height body shape
male 1.75m normal
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(a) pedestrian micro-Doppler using 24 GHz (b) pedestrian micro-Doppler using 292 GHz

Fig.3 Pedestrian micro-Doppler using 24 GHz and 292 GHz
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(a) simulation of pedestrian arms swing micro-Doppler (b) pedestrian arms swing micro-Doppler using 292 GHz

Fig.4 Pedestrian arms swing micro-Doppler extraction using 292 GHz
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(a) simulation of pedestrian legs swing micro-Doppler (b) pedestrian legs swing micro-Doppler using 292 GHz

Fig.5 Pedestrian legs swing micro-Doppler extraction using 292 GHz
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(a) simulation of pedestrian trunk swing micro-Doppler (b) pedestrian trunk swing micro-Doppler using 292 GHz

Fig.6 Pedestrian trunk swing micro-Doppler extraction using 292 GHz
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