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Introduction 
Speech intelligibility models try to predict the human ability to understand speech in adverse 
listening conditions. Several intelligibility models have been proposed through the years but a 
general framework is still to be achieved. In this study, a new model (sEPSMcorr) was proposed 
that generalized the performance of two commonly used approaches.  Namely, it proposed a 
prediction model based on the auditory processing of the multi-resolution speech-based 
Envelope Power Spectrum Model (mr-sEPSM) [1], a model which is able to produce accurate 
predictions in conditions of additive noise, reverberation and spectral subtraction processing, 
but which fails in conditions of phase jitter or  ideal binary mask processing (IBM), combined 
with the correlation back - end of the Short-Time Objective Intelligibility measure (STOI) [2], 
which has been successfully used to predict the intelligibility of binary mask processed speech. 
 
It was hypothesized that the combination of the processing schemes of this two models could 
yield a model that provided accurate predictions in cases where one or both of the source 
models failed, thus broadening their predictive power. 
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  sEPSMcorr  is  able to account for phase jitter distortions and the effects of IBMs 
 The correlation metric can capture phase effects, even when not explicitly carrying out a 

2D analysis 
  sEPSMcorr can account for  reduced SRTs in the presence of fluctuating interferers 

 Likely due to its multi-resolution time analysis and  integration strategy, which emphasizes 
the contributions of high modulation bands 

  sEPSMcorr fails to account for the effects of room reverberation.  
 An alternative model  sEPSMcorr,LT is presented as an alternative for the evaluation of 

reverberant speech, where the cross-correlation is calculated over the entire input signals. 

A new speech intelligibility prediction model, sEPSMcorr, was proposed. The model can account for 
speech subjected to: stationary and non-stationary additive noise, spectral subtraction, phase jitter, 
and IBM processing. A modified version, sEPSMcorr,LT, can also account for reverberant speech. 
 
In the future, it would be of interest to extend the sEPSMcorr framework towards the modelling of 
hearing loss and the prediction of speech intelligibility of hearing impaired subjects. 
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Fig 6. Intelligibility scores for IBM processed speech with four different interferers (columns) and two SNRs (rows). Human data 
from [2]. mr-sEPSM: ρ =0.39 STOI: ρ = 0.94  sEPSMcorr: ρ = 0.79 

Fig 3. SRT predictions for additive noises: SSN, SNN with 
and 8-Hz  amplitude modulation  and the International 
Speech Test Signal. Human data from [1]. mr-sEPSM ρ = 
0.99. STOI ρ = 0.54. sEPSMcorr ρ = 0.97. 
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The proposed model was evaluated in conditions with: 
  Speech mixed with stationary or non-stationary interferers:  

 Speech shaped noise (SSN), which was also used to fit the model 
 Amplitude modulated SSN (SAM) with fc,mod = 8 Hz and modulation depth of 1. 
 The speech like, but non-semantic international speech test signal (ISTS) 

 Speech in the presence of reverberation : T60 = 0, 0.4, 0.7, 1.3 and 2.3 s 
 Speech subjected to different types of non-linear processing 

 Noise reduction via spectral subtraction: 
 
 

 Phase jitter distortion:   
   
 
 
 
 
 
 
 
 
 
 
 
 
 

  Ideal Binary Mask processing (IBM) with four interferers. 
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Fig 1. sEPSMcorr stucture, consisting of an auditory 
processing (right) and a correlation-based back-end (right) 

Fig 2. Clean speech  (left) and  speech  with phase jitter distortions  of α =0.75 (right)  

Fig 5. SRT predictions for noisy speech subjected to spectral subtraction (top left). Intelligibility scores for noisy speech with 
phase jitter (top right).  Human data from [3] and [4]. mr-sEPSM: MAE =  0.36 dB and  49.4%. STOI: MAE = 0.29dB and  9.0% 
sEPSMcorr: MAE = 0.6 dB and 17.0% 
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Fig 4. SRT predictions for speech under reverberation. 
Human data from [3]. An alternative (long-term version) 
of sEPSMcorr is shown. mr-sEPSM ρ = 0.99. STOI ρ = NA. 
sEPSMcorr, LT ρ = 0.94. 
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