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Abstract In this paper, we propose a novel subspace approach for robust speech feature extraction in reverber-
ant environments using PCA. While much research for robust speech feature extraction has been done, it remains
difficult to completely remove additive or convolutional noise. Particularly, it is difficult to estimate and suppress
nonstationary noise. The most commonly used speech feature for speech recognition is MFCC that is computed
applying DCT to the mel-scale filter bank output. Using PCA instead of DCT, where the main speech element is
projected onto low-order features while the additive or convolutional noise is projected onto high-order features,
speech recognition is improved. We propose Phoneme-PCA that is applying PCA to specific phoneme data set
and merging subspaces representing unique feature in each phoneme. The performance evaluation shows that the
proposed method provides a higher noise reduction and speech recognition accuracy compared with conventional

methods.
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