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Wavelet transform Processing linear frequency modulation (LFM) radar signals to reduce noise and improve the
Signal-to-noise signal-to-noise ratio (SNR) is of great importance. This study proposes a novel method based
ratio

on a discrete multi-scale wavelet transform and uniform linear array (ULA) sensors for

enhancement denoising LFM signals in the presence of additive white Gaussian noise. The proposed
Linear frequency . .. . . .

modulation approach involves receiving the signal through the sensor array, applying the multi-scale
Time-frequency wavelet transform, selecting high-energy points in the time-frequency domain using adaptive
analysis thresholding, and applying a mask. This process enables effective noise removal while
Denoising preserving signal details, thus ensuring an optimal balance between noise reduction and signal
Uniform linear reconstruction accuracy through multi-scale analysis. Simulation results demonstrate that,
array antenna with proper parameter tuning, including wavelet types (db4 and sym4) and sample numbers,

the normalized root mean square error (RMS) decreased to less than 0.0007. Furthermore, the
method performs satisfactorily even at low SNR levels, as low as approximately —15 dB, and
outperforms conventional techniques in both noise reduction and signal reconstruction.
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