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The Ouisper project (Oral Ultrasound synthetIc SPEech souRce, [1]) proposes to use tongue 
movements acquired from ultrasound, and lip movements acquired from video to synthesize speech. 
Such a speech synthesizer, driven only by images, may be qualified as a “silent speech interface” 
(SSI) and could have several speech applications, such as, use by laryngectomy patients, use in 
situations where silence must be maintained and augmentation of speech in noisy environments.   
 
The system currently is based on a one-hour audiovisual dataset of ultrasound and video images 
recorded with the acoustic wave, using HATS [2]. Visual features are extracted from midsagittal 
ultrasound images using the statistical approach introduced in [3]. This method is a more global 
approach than classical contour extraction [4], because it uses all the pixels in a 50x50 pixel region of 
interest and does not extract tongue shape.  Instead, it assumes that the ultrasound image can be 
represented as a linear combination of standard tongue configurations called “EigenTongues,” which 
are the first Principal Components of the training set.  Then, HMM-based stochastic models trained on 
the Eigentongue decompositions are used to predict phonetic targets from video-only data.  Finally, a 
Viterbi unit selection algorithm is used to find and concatenate the optimal sequence of acoustic units, 
given this phonetic prediction. The system is already able to perform phonetic transcription from 
visual speech data with over 50% correct phonetic recognition.    
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