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Performance Improvement of Speech Enhancement Using
Independent Component Analysis and Perceptual Filtering
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In this paper, we proposed an algorithm that improves tone quality of noisy audio signals by using ICA(Independent
Component Analysis) algorithm and perceptual filters, Many algorithms have been proposed to climinate the noise
from the audio signals, such as spectral subtraction method, perceptual filter, cte. The perceptual filter uses a noise
that is acquired from silent ranges in the input signal. In this case, the improvement rate of tone quality decreascs
if the noise energy is changed by the environmental variation in a signal frame, But the proposed method estimates
a noise that is changed at each frame using ICA algorithm, The estimated noise is applied to perceptual filter, To
show the performance of the proposed algorithm, scveral tests are performed to various input signals, With the
proposed algorithm, we could confirm the enhancement of tone quality in terms of segmental SNR (SSNR),
noisc—to—mask ratio (NMR) and Degradation Catcgory Rating (DCR) test,

Keywords: Noise Cancellation, Perceptual Filler, Psychoacoustics Theory, Independent Camponent Analysis
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5 Degradation is inaudible.
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3 Degradalion is slightly annoying.
Degradation is annoying.

- N

Degradation is very annoying.

E 5. DCR test 22
Table. 5. DCR test results.

pwt | M_EEH‘IOU (NMR) Input DCR test o
noise { Only ICA | ICA + spectral subtraction | Proposed nOise | Only ICA | ICA + spectral subtraction | Proposed
Rock { 13.5804 , 22.7453 27 Rock 32 36 4
Water | 12.0839 | 26.4427 31.6009 Water | 35 34 | 38
siren | 130908 | 15.4591 160184 Tsiren | 29 32 35
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