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Studying on Speech Intelligibility and Presenting a Hybrid
Method for Intelligibility Improvement of Noisy Speech

Hamid Reza Abutalebi

ABSTRACT

In this paper, the problem of speech intelligibility has been addressed. Effective parameters on speech
intelligibility are categorized as: noise, reverberation, bandwidth, and phonemic structure. Due to the
dominant role of noise in speech intelligibility, this research concentrates on the noise and introduces a
hybrid method for improving the intelligibility of noisy speech. Firstly, for each frame of noisy input, a
voiced/unvoiced decision is made by peak picking on the autocorrelation sequence. Based on this decision,
appropriate noise shaping filter is applied on the input signal. As the next process, the formant frequencies
are estimated and then, the frequency band around each formant is amplified. In this part, a sequential
procedure has been employed to segment the frame spectrum into bands containing one formant. The
performance of the proposed method has been evaluated through objective and subjective tests. These tests
totally prove the capability of the proposed system in intelligibility improvement of noisy speech.

KEYWORDS

Speech intelligibility, Speech enhancement, Noise reduction, Formant.
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! Speech Enhancement

? Intelligibility

3 Pre-processing

4 Post-processing

* Minimum Mean Square Error-Short Time Spectral
Amplitude

6 Optimally Modified-Log Spectral Amplitude

7 Frame

® Formant

? Reverberation/Echo

!9 Phonemic Structure

' Linear Prediction Coding

2 Notch Filter

" Comb

'* Mean Opinion Score

'3 Preference

'® Diagnostic Rhyme Test
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