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HLFMCW/E S 8. (7 2045 R R W] :OPFRFT 53R B A WIWigner-HoughZZ 3 (PWHT) B AT W] B AL A @LFMCW S 54 eSS &
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{5 LE(SNR) 0 dBIH, B~ BA AR D26 MILFMCWAR 5 43 543 85 5, S IR 15 5 20 S AT DR REBA 3 T 0.9LL .
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Abstract:

The interception and feature extraction of multi-component linear frequency modulation continuous waveform (LFMCW)
signals is difficult to perform for a radar intelligence reconnaissance system. In order to fast detect and efficiently
separate multi-component LFMCW radar signals, a novel method is presented. First, with the introduction of periodic
fractional Fourier transform (PFRFT), the relationship between PFRFT and FRFT is analyzed, and the PFRFT of a LFMCW
signal is discussed. Then, a numerical computation method of discrete PFRFT is given, and the separation of the multi-
component LFMCW signals is realized by narrowband filtering on the periodic fractional Fourier domain (PFRFD) with
CLEAN. Finally, simulation results show several conclusions: (a) the computation efficiency of PFRFT outperforms periodic
Wigner-Hough transform (PWHT); (b) the LFMCW signal component has energy peak on a certain PFRFD and preserves
its time-frequency characteristic after separating; (¢) when the powers of two LFMCW signals are widely different, it is
efficient to separate on the PFRFD, otherwise separation on the time domain is better; (d) when the two LFMCW signal
components have similar powers and the signal noise ratio (SNR) is 0 dB, the correlation coefficients between the
separated and original LFMCW signal components are both greater than 0.9.
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