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ABSTRACT

This paper presents our study on speech recognition performance prediction. Our initial study shows that a
combination of speech quality measures effectively improves correlation with Word Error Rate (WER) compared to
each speech measure alone. In this paper we demonstrate a new combination of various types of speech quality
measures shows more significantly improves correlation with WER compared to the speech measure combination of
our initial study. In our study, SNR, PESQ, acoustic model score, and MFCC distance are used as the speech quality
measures. This paper also presents our speech database verification system for speech recognition employing the
speech measures. We develop a WER prediction system using Gaussian mixture model and the speech quality
measures as a feature vector. The experimental results show the proposed system is highly effective at predicting WER
in a low SNR condition of speech babble and car noise environments.
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2.1, SNR

SNR(Signal-to-Noise Ratio, SNR)-2 2-4] 9] 214] A]
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Table. 1 Mean opinion score (MOS)

MOS Quality Impairment
5 Excellent Imperceptible
4 Good Perceptible but not annoying
3 Fair Slightly annoying
2 Poor Annoying
1 Bad Very annoying
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Fig. 2 The developed speech database verification system
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Table. 2 Correlation of speech quality measures and
WER using GMM acoustic score

Measure Babble noise Car noise
SNR -0.69 -0.69
PESQ -0.74 -0.74
GMM acoustic score -0.09 -0.51
MFCC distance -0.76 -0.75
New measure -0.7782 -0.7685
New Measure-WER carrelation [Bahhle noise]
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Fig. 3 Correlation distribution of new combination measure
and WER in babble noisy environment
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Table. 3 WER prediction results in noisy environments

Babble Car Avg.
Mixture 2 51.94 55.56 53.75
Mixture 4 50.00 56.67 53.34
Mixture 8 51.95 53.89 52.92
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Table. 4 WER prediction results in noisy environments

Mixture 2 Mixture 4
SNR(dB) 5 10 15 5 10 15
Babble 80.0 | 35.0 | 40.8 | 75.8 | 35.0 | 39.1

Car 942 | 283 | 442 | 933 | 333 | 433
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