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Figure 5. (a) A clean speech signal taken from the TIMIT database, (b) the signal after adding 0 dB of white noise
from the Noisex-92 database, (c) IMF-1, (d) IMF-2, (e) NLM estimation of IMF-1, (f) NLM estimation of IMF-2, (g)
enhanced speech signal obtained by using the proposed method, (h)–(n) spectrograms of clean, noisy, IMF-1, IMF-2,
NLM estimation of IMF-1, NLM estimation of IMF-2, and enhanced speech signal, respectively.

minimum mean square error and spectral subtraction methods. The method proposed in [17] mainly focuses
on enhancing the production and perceptual features of foreground speech rather than relying on modeling the
different interfering sources. In this paper, this technique is named FBE.

EMD–VMD method: In this method [18], first empirical decomposition is used to decompose the noisy
speech signal into oscillatory components called intrinsic mode functions (IMFs). Later, the Hurst exponent of
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