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Abstract

A method of radar signal filtering based on Hilbert Huang transform (HHT) is explored. Through
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handling the radar signal by empirical mode decomposition (EMD), the intrinsic mode function (IMF)
components are obtained, and the spectrum and Hilbert spectrum of the IMF component are ob-
tained by frequency analysis. According to the distribution law of time-frequency characteristics,
the signal-to-noise ratio of the filtered signal and the echo signal energy contained in the signal
component are estimated to determine the component used to reconstruct the filtered signal. The
filtering effect is tested by comparing the simulated filtered signal with the measured radar signal.
The results show that the filtering algorithm based on HHT has a good effect on the filtering of radar
signal.
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FEA eI Q R, A S A 2 XN BE U o B g B At R 1 s SE B B AL R R, AR T
5 R IS AU B P SN
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¥ (Hilbert-Huang Transformation, HHT)5.%. HHT C/EHUZE TN . HEREDER[1]. B HIBR B ATN2].
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x(t) = Re{zn:ai (t)ejjwi(t)dt:| .

1 30(2) il (B 2 7 It 1AL AN ) R B 5 MR IR 8] - A3 70 A PR 4 Hilbert 1%, 124: H (o,t) -
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Figure 1. The IF signal waveform of a signal radar
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Figure 2. (a) Spectrum analysis of clutter signal; (b) Spectrum
analysis of signal with high imitation echo
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Figure 3. Signal with high imitation echo EMD decomposition result
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Figure 4. The IMF component of the signal with high imitation echo spectrum analysis
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Figure 5. The Hilbert spectrum of signal with high imitation echo
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Table 1. Signal to noise ratio of reconstructed signal and estimation of echo energy in components

# 1. ERESERILESEPEIKEEMEE

5 HTI IMF 736 HHE S5 (dB) IMF 7} & [ 5 5 e AL 5
IMF1 62.0 IMF1 7.661E-3
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IMF1, IMF2, IMF3 60.0 IMF3 2.131E-6
IMF1, IMF2, IMF3, IMF4 56.6 IMF4 3.199E-6
IMF1, IMF2, IMF3, IMF4, IMF5 47.6 IMF5 2.200E-6
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Figure 6. (a) Filtered signal waveform, (b) Filtered signal spectrum analysis
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Figure 7. (a) Waveform of amplified and frequency scaled original signal, (b)
The measured third IF signal waveform, (c) Waveform of amplified and fre-
quency scaled filtered signal
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