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Abstract: The key advantage of human action recognition system based on the carrier-free UWB radar is
that the carrier-free UWB radar has a very high resolution which can capture the slight movements of the human
action and has a strong anti-jamming capability in indoor complex environments. However, the carrier-free UWB
radar signal does not contain carrier information and its energy is concentrated on a very narrow waveform, so the
correlation between the transmitted signal and the echo signal is weakly. Thus, the traditional method of extrac-
ting the signal feature is no longer suitable. For this problem, a carrier-free UWB radar human action recognition
system is first established, and a novel carrier-free UWB radar human action recognition method based on princi-
pal component analysis (PCA) and discrete cosine transform (DCT) is proposed. The improved grid search algo-
rithm is used to optimize the parameters of SVM and verify the superiority of the proposed method. Finally,
based on the measured data simulation in the Matlab platform, the actual measurement of the ten different types
of human actions are classified and identified. The experimental results show that the proposed method has a
high recognition rate (above 99% for different schemes), and is very robust under small training samples.
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