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1. The Problem 
The main problem for a hard of hearing person—who relies on speech-reading—is that during 
speech-reading, one lacks a big amount of information that is available to a person with 
unimpaired hearing. For example, phones that sound different and enable a hearing person to 
make the appropriate distinctions, look the same when speech-read—forcing the speech-reader to 
guess the correct meaning.  

Phoneme: The basic unit of acoustic speech is the theoretical unit for describing the linguistic 
meaning of speech. A viseme is a basic unit of speech in the visual domain that corresponds to 
the phoneme. The viseme describes the particular facial and oral movements that correspond to 
the voicing of phonemes. Phonemes and visemes do not share a one-to-one correspondence; 
often, several phonemes share the same viseme. Thus, in Hebrew, there are ~ twenty different 
consonants (a consonant is a type of phoneme), while only ~five visemes differ from each other. 
The visemes that correspond to the consonants in Hebrew are:  {f,v}, {b,m,p}, {sh, ch, dz}, {l, n, 
d, t, s, z, ts}, {k, g, j (the letter "yod"), r, x (the letter "heit"), h}.So when speech-readers 
encounter the word "barak", they don't know whether the speaker meant "barak" (lightening), 
"marak" (soup), or "parak" (unload).  

2. The Supporting System 
The support system is based on the phonemic level, and provides additional visual cues in order 
to distinguish between consonants that share the same viseme. 
The support system is based on computer mediated communication, with the user physically 
remote. The speech-reader user receives a friend's picture on the computer screen. This friend is 
sitting in front of a microphone and a video camera. In addition to the clear and flawless 
presentation of the speech stimulus, the speech-reader's computer is equipped with a technology 
that categorizes the acoustic output by phonemes, with an option to flash on the screen a visual 
symbol [cue] for each utterance. The purpose of these symbols is to enable the speech reader to 
distinguish via the visual channel amongst phones that appear to be identical, but are actually 
different. 
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3. The Research Question 
The main research question is: To which consonants in the language should we assign visual 
cues? Our basic assumption is that it's not necessary to present all information about phones in 
the same viseme; partial information should suffice in facilitating the communication process. 
Information embedded in the context level may compensate for lack of information in the speech 
stimuli. 
 
4. Method 
This research suggests evaluating two support systems, each based on a different theoretical 
approach:  

I. "Graded cued speech" approach,  
II. Phonology as Human Behavior Theory.  

 
The proposed research phases are as follows: 

1. Assembling a vocabulary of 100.000 most frequently used words in spoken Hebrew, 
together with the words' distribution data . 

2. Defining "viseme categories" for oral utterances on the basis of empirical results.  
3. Assembling a smaller vocabulary of "visual Hebrew", based on the visemic 

categorization of speech-reading. (for example: the words "barak"-"marak"-"parak", 
belong to the same entry in such a visible vocabulary). 

4. Conducting statistical analysis to show various relations between spoken Hebrew, and 
visual Hebrew.  

5. Determination of a more detailed visemic categorization of utterances in case of 
supporting cues.  

6. Redo phases 3 and 4 using the results of phase 5. 
 
5. Preliminary Results 
So far results show that it is possible to suggest an optimal support system (which enables fluent 
communication via speech-reading alone), with only 2 to 3 additional signals. Furthermore, 
results propose a theoretic explanation based on Communication Theory (Shannon, 1949). 
 
6. Future research 
Conducting a field research in order to validate the measures above and the theoretical 
conclusions. 
 
 
 
    


