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The "Voiced Mail" system of M.I.T.'s Architecture 
Machine Group uses synthesis-by-rule to allow 
remote access to an electronic message system. A 
voice storage audio message system is integrated 
with the text message database, to allow users to 
send and receive voice replies to text messages and 
vice versa. Message access is interactive, controlled 
by Touch-Tones sent by the user, and incorporates many 
features of conventional on-line mail systems. 
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es gathered by a voice mail sub- 
system in a manner which is transparent to the caller. In an 
environment of heavy on-line mail usage, this system has 
gained acceptance by a community of about 30 subscribers 
needing to both read and transmit messages. 

Although this system was developed as a component of a wider 
research activity in telephone access to multi-media message 
systems, it was found useful enough as an internal utility to 
be implemented as a stand-alone system and left running 24 
hours a day on one of the laboratory" minicomputers. Major 
portions sf Voiced Mail have been incorporated as is into a 
personalize text and voice messa e storage and answering 
machine ( 1 , 2 ) .  

To use Voiced Mail a user calls in and gives a unique identi- 
fier (home phone number) and a password by Touch-Tones, much 
bike using an automatic bank teller. Messages, both text and 
voice recordings, are merged, sorted by source, and played 
sequentially within each group. The caller may interact with 
the system by Touch-Tones, to jump to the next message or next 
sender, obtain more information about the sender, repeat a 
sentence, or a make a reply (figure 1). 
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Figure 2. Voiced Mail hardware configuration. 

One of the main motivations for electronic mail systems is 
convenience of access; on-line message systems enable quick 
and reliable communication between parties or groups in dis- 
parate locations and perhaps on differin schedules. Rapid 
message delivery and 24 hour availability make it ideal for 
communication or decision making on issues requiring timely 
response; to use conventional electronic mail systems, how- 
ever, one must carry a terminal and modem to read and send 
messages. A telephonic text-to-speech interface removes this 
restraint. 

Speech synthesis can gain acceptance as a viable new means of 
access to existing text databases much faster than it can in a 
totally new environment or application. Users already accus- 
tomed to some service seem much more tolerant of the limita- 
tions of synthesis when it clearly makes that service more 
available, while experiments using synthesized speech in 
completely new situations (e.g., talking supermarket cash 
registers) have been much less successful. It is important to 
note that all the users of Voiced Mail were already experi- 
enced and regular users of one or more electronic mail sys- 
tems. 

Many of the limitations in synthetic speech can be overcome, 
or at least compensated for, by the interface which allows a 
user to control information access. Only if these limitations 
are acknowledged can a system robust enough to satiasfy users 
other than dedicated speech researchers be implemented. 
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I H P E E  

To minimize short-term memory loads and simplify the concep- 
tual framework of the control func ions, a modeless, single- 
keystroke telephone keypad menu wa devised (see figure 1 ) .  
The slow, serial nature o speech output mitigates against 
complicated b-menus. T e menu chosen provides csmprehen- 

y functiona ity at the rice of a few extra 
features whi could not be implemented. Slightly expanded 
functionality was provided when speech recognition was used 
for input. 

Grouping messa e recital by the sender, rather t 
normal time se uential order, is also done to simplify 
organization. t is often the case that a single sender will 
mail a series of related messa es about a common issue, and 
it makes sense to hear those messages together. Commands, 
such as next or revious, can operate on a single message or 
a group. 

It is important to minimize the amount of information trans- 
mitted with each message to speed up the interaction, as 
users consistently found the system slow. The headers 
associated with each message were not transmitted (they are 
often longer than the messa e body itself), although a more 
info key recites the sender's full name, mailing address, 
and time of message. 

The synthesizer warns "This is a very long messagen if the 
body exceeds 200 characters; such messages are often ignored 
until the recipient is at a terminal. Likewise, the subject 
of a long message will be spoken, and the caller will be 
asked whether to continue, e.g. "This is a very long mes- 
sage. It's about the price of widgets in China. Do you 
wish to hear it?" A short message will simply be spoken, as 
it takes les time to hear the message than it would to 
answer questions about it. 

Another aid to responsiveness is that the system is ---- alwalg 
interru~tible an aspect which is vital to its success. A ,,----- -,,--9 

ieue command allows speech to be stopped at any 
is resumed from the beginning of the current 

sentence. In fact, any command will be responded to immedi- 
ately at any time. It is important to be able to abandon 
playing a Ion message which is not urgent and hence may be 

ristely read at a terminal. 
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Barry Arons an Caren Baker, as graduate and undergraduate 
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input to the Vo ail system. bers of the Architec- 
ture Machine uinea pigs and in turn offered 
additional in lected in the system's final 
design. 

Portions of this work were funde TT, the Nippsn Tele- 
graph and Telephone Public Cor oration. Speech Plus assisted 
this project with 
hardware support. 
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