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Multi-Modal Speech Enhancement Using Mobile Device
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We have been developing a speech enhancement device for laryngectomees. Our
approach is to use a lip-reading technology to be able to recognize Japanese words from lip images
and generate speech outputs using mobile devices. The target words are translated into registered 36

viseme sequences, and converted into VAE (Variational Auto Encoder) feature parameters. Then the
corresponding words are recognized using CNN-based model. PC-based prototype was tested, and
observed more than 90% accuracy with 20 Japanese words and a well-trained single subject. Also, we
developed a mobile device based prototype and conducted the preliminary recognition experiment with
26 words by a well-trained single subject, and 95% accuracy was obtained including the 1st through
6th candidates, which was almost equivalent to the PC-based system. To be able to improve consonant
recognition, depth camera was introduced and obtained slightly better accuracy, however, more
careful algorithm tuning is necessary.
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