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Application of Phonetic knowledge in Automatic Speech Recognition
——CaseAnalysis

CAO Jianfen!, LI Aijun’, HU Fang', ZHANG Ligang"?

1. Institute of Linguistics, Chinese Academy of Socia Sciences, Beijing 100732, China
2. Ingtitute of Computer Science and Technology, Tianjin University, Tianjin 300072, China

Abstract: One of the pop topicsin Automatic Speech Recognition (ASR) is how to enhance the validity by utilizing phonetic

knowledge. In early stage of numbers speech recognition, a difficult problem was failure in discriminating 2 and 8. This

paper discusses the application of phonetic knowledge in ASR through analysis to this specific case. Methods employed in
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this study include acoustical and physiological experiments, and combined with a set of perception tests. The attention was
mainly paid to investigate the distinctive phonetic features and their role in distinguishing of 2 and 8. The results reveal that
tonal information is the most prominent distinctive feature between 2 and 8, and that of 3 formant (F3) is the key
discriminative factor in the case of absence of tonal information, but the 1% formant (F1) and 2™ formant (F2) of 2 and 8 are
similar, hence have less role in their distinction. However, the tonal distinction was ignored unluckily in the early stage of
numbers' speech recognition, while in continuous speech, especially in the case of informal style speech, the difference of F3
between 2(/er4/) and 8(/bal/) is not often prominent enough due to articulatory undershoot of tongue tip movement in 2's
articulation. These are the main reasons that cause the confusion between 2 and 8 in ASR. Consequently, in order to enhance
the veracity in ASR, realize more phonetic knowledge and their rolesin ASR is an urgent task, adequately and compositively
apply these knowledge into system is an effective approach.

Key words: Computer, Automatic Speech Recognition(ASR), phonetic knowledge, perception, tone, fundamental

frequency(FO0), spectrogram, formant
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