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ABSTRACT

This paper presents a speech recognition database verification system using speech measures, and describes a
speech measure extraction algorithm which is applied to this system. In our previous study, to produce an effective
speech quality measure for the system, we propose a combination of various speech measures which are highly
correlated with WER (Word Error Rate). The new combination of various types of speech quality measures in this
study is more effective to predict the speech recognition performance compared to each speech measure alone. In this
paper, we increase the system independency by employing GMM acoustic score instead of HMM score which is
obtained by a secondary speech recognition system. The combination with GMM score shows a slightly lower
correlation with WER compared to the combination with HMM score, however it presents a higher relative
improvement in correlation with WER, which is calculated compared to the correlation of each speech measure alone.
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Fig. 1 The developed speech database verification system
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Table. 1 The speech measures to be output to the system

Speech measures
Waveform
Spectrogram
Pitch
Acoustic model score
Language model score
GMM model score
Word error rate
SNR
PESQ
MFCC distance
Duration
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Table. 2 Correlation of speech quality measures and
WER using acoustic score extracted from SPHINX-3

Measure Babble noise Car noise
SNR -0.69 -0.69
PESQ -0.73 -0.74

Acoustic score -0.71 -0.70
MFCC distance -0.72 -0.71
New measure -0.7936 -0.7790
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Table. 3 Correlation of speech quality measures and WER
using GMM acoustic score

Measure Babble noise Car noise
SNR -0.69 -0.67
PESQ -0.69 -0.69
GMM acoustic score -0.26 -0.51
MFCC distance -0.62 -0.63
New measure -0.7766 -0.7691

Table. 4 Correlation comparison with WER of speech
measures and new combined measure

Correlation with prior New
WER combination combination
Avg. each measure -0.71 -0.57
Combination measure -0.79 -0.78
Increase rate 11.27% 36.84%
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