A Study on Accuracy Improvement for Range and Velocity Estimates in a FM-CW Radar
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ABSTRACT

A FM-CW radar is used for the various purposes as a remote sensing device since it has the advantages of the relatively simple
implementation and the low probability of signal interception. A FM-CW radar uses the same frequency modulated continuous wave for both
transmission and demodulation. Therefore, the received beat frequency represents the range and Doppler information of targets. However,
using the conventional FFT method, the degree of accuracy and resolution in the spectrum estimation can be seriously degraded in the
detection and tracking of fast moving targets because of the short dwell time. Therefore, in this paper, the model parameter estimation methods
called as an autoregressive method is applied to overcome these problems and showed that the improved accuracy and resolution can be
obtained for the target range and velocity estimation.
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Fig. 1. A demodulated signal from a Doppler shifted
moving target echo of a transmitted waveform with a
linear frequency modulation
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The Spectrum of a Simulated Beat Signal
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