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S peech recognition and speech synthesis are technologies of particular interest for their support 

of direct communication between humans and computers through a communications mode 

humans commonly use among themselves and at which they ate highly skilled. Both manipu- 

late speech in terms of its information content; recognition transforms human speech into text 

to be used literally (e.g., for dictation) ot interpreted as commands to control applications, and 

synthesis ailows the generation of spoken utterances from text. 

Automatic speech recognition 
(ASR) has gained a significant 
amount of commercial success due to 
iu demonstrable increase in produc- 
tivity by greatly assisting human op- 
erators or replacing the human ele- 
ment altogether. Several major areas 
of commercial application of ASR are 
diction, personal computer inter- 
faces, automated telephone services, 
and special purpose industrial appli- 
cations. 

Large vocabulary dictation: “unre- 
stricted” dictation (e.g., business let- 
ters or newspaper articles) and struc- 
tured report generation (e.g., 
radiology reports or insurance 
claims) can be speaker dependent or 
adaptive on the assumption that a 
single user will interact with the sys- 
tem for an extended period of time. 
Discrete-word systems are prevalent. 
Current vocabulary capacities range 
up to 40,000 words. These systems 
are meant to be used under benign 
conditions such as in offices, with 
head-mounted noise-cancelling mi- 
crophones. Vendors of dictation tech- 
nology include: Dragon (Dragon- 

Dictate), IBM (Speech Server), and 
Kurzweil (Kurzweil Voice), 

In order to add constraint to an 
otherwise unbounded problem, on- 
restricted dictation systems use statis- 
tical language models to favor more 
frequent words and word sequences 
[4]. Domain-specific systems can fur- 
ther enhance performance by incor- 
porating a structured dialog to gen- 
erate a full report, although this 
requires extensive application- 
specific engineering. 

The usability of a dictation system 
is increased by its ability to adapt to 
an individual’s voice (speaker adapta- 
tion), vocabulary (new word learn- 
ing), and tasks (language model ad- 
aptation). 

For interfacing with personal com- 
puters, the “electronic desktop” mar- 
ket has a number of products avail- 
able. Computer manufacturers are 
nevertheless proceeding on the as- 
sumption that speech will become an 
important component of the com- 
puter interface. Some of the nearer- 
term opportunities include: 

l Speech as a shortcut. Rather than 
opening a tile by traversing many lev- 
els of hierarchy, a user just says 
“OPEN BUDGET.” 
l Hands busy/eyes busy. Change the 
font style while a user is typing, or 
change the drawing tool while the 
user is drawing. 
l Information retrieval. Graphical 
user interfaces are awkward for speci- 
fying constraint-based retrieval (“find 
all documents from John received 
after March”). 
l Portable applications. As comput- 
ers shrink in size from desktop to 
notebook and subnotebooks, key- 
boards will be more di&ult to use or 
even nonexistent, thereby making 
speech a competitive alternative. 

The main challenge for desktop 
speech recognition is the current ex- 
istence ofa mature and efficient alter- 
native-the keyboard (and pointer). 
It is unlikely speech could completely 
replace these devices. Rather, the fu- 
ture interface will likely combine all 
of these and will allow the user to pick 
the input mode or combination of 












