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Frequency Estimation Method for Multi-frequency Estimation Based on Iteration
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Abstract: Frequency-modulated continuous-wave (FMCW) radars utilize the frequency difference
between the transmitted signal and the received echo signal to calculate the target range, so estimating the
beat frequency is an important procedure in FMCW radar. However, the interference of negative frequency
component and the multi-frequency component deteriorate the accuracy of frequency estimation in practical
application. In this paper, a new frequency estimation method is proposed for multi-frequency estimation,
which is based on the Orguner method and iteration. The method can accurately estimate frequency only
using three discrete Fourier transform (DFT) samples near every frequency component. Simulations
confirm that the proposed method outperforms traditional alternatives both in noiseless scenario and
Gaussian white noise scenario, and has lower complexity because of no windowing processing.

Key words: frequency estimation; multi-frequency; discrete Fourier transform (DFT); iteration
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Fig.2 Frequency estimation error versus the frequency of f, for different numbers of iteration for Algorithm 2 (N==64)
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