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(EMD) and principal component analysis (PCA) . The proposed model compensated for the
shortcomings of traditional methods in terms of computational redundancy and loss of local fea-
tures. First, the EMD method was applied to adaptively decompose the original radar echo signal
into a series of intrinsic mode function (IMF) components, accurately capturing the local time-
frequency characteristics. Second, the PCA method was employed to reduce the dimensionality of
the energy spectra of the IMF components to extract the principal features, effectively reducing
data redundancy, and preserving key information. Finally, an experimental verification was con-
ducted using the LSS target dataset published in the Journal of Radars. The results demonstrate
that the proposed EMD-PCA method achieves mean values of 0.0619 pixels for the root mean
square error (RMSE) ,19.1185dB for the peak signal to noise ratio (PSNR), and 0.8482 for the
structural similarity index (SSIM), corresponding to 38.65% reduction in RMSE and improve—
ment of 14.54%, and 22.29% in PSNR and SSIM, respectively, compared to the standalone
EMD model. The results indicate that the proposed method can significantly improve the accuracy
and reliability of feature extraction from complex radar signals, providing a technical reference for

the accurate detection and analysis of LSS targets.
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