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Integration of Phoneme-subspaces for Speech Feature Extraction
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Abstract In this paper, we propose a speech feature extraction method that is estimating each phoneme-sub-
space and integrate each subspace within a framework of feature extraction by pre-learning. The most commonly
used speech feature for speech recognition is MFCC that is computed applying DCT to the mel-scale filter bank
output. This feature space dose not depend on target speech data set and is decided by uniquely. To make speech
recognition system fit for practical use, noise that is latent in observed data and useless for recognition must be
removed. MFCC is uesd combined with other removing noise methods but performance degradation is inescapable
if unexpected noises are mixed in observed data. Consequently, subspaces (projection matrix) that only extract
phonemic information are estimated by pre-learning with observed data. Specifically, PCA or LDA are applied
to each phoneme data set and each phoneme-subspace were estimated. Additionally, all phoneme-subspaces are
integrated by PCA. This integrated subspace will have phonemic information of target speech data set and extract
only that information. In evaluation experiment, we modeled phoneme HMM by proposed feature and carried
out isolated word recognition experiments. The experiment results showed that the proposed method is effective
compared to conventional methods.
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