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Multiple frequencies estimation of sinusoidal signals with sub-sampling

YE Feng LUO Jing-qing CHEN Ming-jian TANG Xi-wen
(Electronic Engineering Institute, laboratory of electronic countermeasure and information processing, Hefei 230037, China)
Abstract: In some applications, it is hard to process high-frequency signals because of the constraint of A/D converter and latter
signal processors’ low computation speed and high cost. A new method of multiple frequencies estimation of high-frequency sinusoidal
signals based on sub-sampling is proposed. First use the power divider to make the high-frequency multiple sinusoidal signals into two
pathway, then the two signals are sampled with different sampling rate respectively,using the Fourier transformation and improved Rife-
Quinn algorithm to estimate the two separate frequencies. Then estimate the multiple frequencies unambiguously via spectral rapid-pai-
ring utilizing the Chinese remainder theorem. This approach has the advantages of low cost, low sampling rate, high precision and easy
implementation, even if in the very lower signal noise ratio (SNR). Step of this method is provided and simulations have verified the

validity of the algorithm.
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