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An improved FRFT domain zooming algorithm in MMW LFMCW fuse

WU Wenfei, LI Yuehua, ZHANG Yilong
(School of Electronic Engineering and Optoelectronic Technology, Nanjing University of Science and Technology, Nanjing Jiangsu 210094, China)

Abstract: "Beat-FFT" is usually used in the Millimeter Wave(MMW) Linear Frequency Modulated
Continuous Wave(LFMCW) system. The beat signal contains velocity and range information when there is
relative motion between target and radar. The effect of decoupling by FFT transform is not ideal. In order
to solve this problem, Fractional Fourier Transform(FRFT) is introduced as well as the principle of LFM
signal detection based on FRFT. An improved local FRFT spectrum refinement method is put forward.
Simulation results show that the frequency spectrum refinement algorithm can obtain higher spectral
resolution under the same points of FFT transform; and it would take less calculation to get the same
spectral resolution.
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Fig.1 Block diagram of ZFRFT algorithm
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Table! Simulation results of ZFRFT algorithm

y initial f o FRFT estimates ZFRFT estimates
range/m initial frequency/Hz
frequency/error/(Hz) range/error/(m) frequency/error/(Hz) range/error/(m)
950 500 320/180 945.5/4.5 530/30 950.7/0.7
1000 2 500 2 760/260 1006.5/6.5 2 550/50 1001.3/1.3
1050 4500 4 680/180 1054.5/5.5 4.476/24 1 049.4/0.6
1100 6 500 6 340/160 1 096/4 6 548/48 1101.2/1.2
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