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S M FEE H A Speech Intelligibility Prediction Method Not Requiring the Reference Signal.

This study focuses on developing a Non-Reference (N-R) type Speech Intelligibility Prediction (SIP)
model using Deep Neural Networks (DNNs) and Speech Enhancement (SE). The aim is to create a model
that accurately estimates degraded speech intelligibility with both reverberation and additive noise
distortions.

The paper begins by highlighting the significance of speech intelligibility prediction and discussing the
limitations of conventional Full-Reference (F-R) methods which requires the reference signal, and N-R
methods which do not require the reference. The importance of this research is emphasized.

To address these limitations, subjective intelligibility assessments are conducted for reverberant degraded
speech. The Japanese Diagnostic Rhyme Test (JDRT) is employed for subjective evaluations, revealing a
decrease in intelligibility with increased reverberation time and notable variations in intelligibility across
different consonants.

Next, N-R type intelligibility prediction for reverberant degraded speech is explored using the collected
data. Two models, MetricGAN+ and Mask-MSEloss are used for SE to estimate the reference signal. The
frequency-weighted segmental signal-to-noise ratio (fwSNRseg) between this signal and the degraded signal
is input to the SIP DNN. The results indicate that the choice of parameters in fwSNRseg computation
depends on the SE DNN used, and the proposed SE DNN-based SIP outperforms existing N-R methods,
even for degraded reverberant speech.

Furthermore, a DNN-based feature extraction filter is introduced to optimize feature computation,
resulting in improved prediction accuracy. The effectiveness of using enhanced speech is demonstrated by
comparing the results with those obtained solely from degraded speech inputs.

The study is further extended to evaluate intelligibility for both reverberation and additive noise
distortions. Subjective evaluations using JDRT are conducted for speech samples degraded with various
levels of reverberation and babble noise. The results show that intelligibility decreases with decreasing SNR,
but the impact of reverberation time on intelligibility is not as significant.

In conclusion, an N-R SIP model that can accurately predict intelligibility with various distortions,
including reverberation and additive noise was proposed. The findings highlight the effectiveness of SE
DNN-based approaches for estimating intelligibility and suggest future research directions for SIP.
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