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HMM-Based Audio-visual Speech Synthesis Pixel-based Approach

SHINJI SAKO,t KEIICHI TOKUDA,* TAKASHI MASUKO,tt
TAaxkAO KOBAYASHITH and TADASHI KITAMURAf

This paper describes a technique for text-to-audio-visual speech synthesis based on hidden
Markov models (HMMs), in which lip image sequences are modeled based on pixel-based
approach. To reduce the dimensionality of visual speech feature space, we obtain a set of
orthogonal vectors (eigenlips) by principal components analysis (PCA), and use a subset of
the PCA coefficients and their dynamic features as visual speech parameters. Auditory and
visual speech parameters are modeled by HMMs separately, and lip movements are synchro-
nized with auditory speech by using phoneme boundaries of auditory speech for synthesizing
lip image sequences. We confirmed that the generated auditory speech and lip image sequences
are realistic and synchronized naturally.
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Fig.1 Text-to-audio-visual-speech synthesis system.
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Fig.2 Lip image approximation using eigenlips.
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Fig.3 Devide into two frames from interlaced image.
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Fig.7 Synthesized spectra and lip parameters (b-u-N-m-e-e-0).
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Fig.6 Synthesized PCA coefficients vector.
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Fig.9 The effect of audio-visual speech synthesis on the
syllable articulation test.
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