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Radio Rex (1922) 

Parametric Artificial Talker 

(1953) 

Speak’n’Spell (1983) 

Von Kempelen’s talking machine 

(1791) 

Rich History of 
Technological Development 

Interactive Talking Doll 
(1987) 
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Rich History of 
Technological Development 

Dragon ‘Naturally Speaking’ 
(1997) 

Voice dictation on SmartPhone 

(2007) 

Apple’s “Siri” (2011) 

Marconi ‘SR128’ 

(1982) 
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Rich History of 
Technological Development 

Apple’s “Siri” (2011) 

Speech-to-Speech 

Translation 
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The ‘State-of-the-Art’ 
•  There is steady year-on-year progress 

•  Improvement are coming from: 
–  increase in available computer power 
–  corpus-driven statistical modelling approaches 
–  public benchmark testing (+ standards & resources) 


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The ‘State-of-the-Art’ 
•  There is steady year-on-year progress 

•  Improvement are coming from: 
–  increase in available computer power 
–  corpus-driven statistical modelling approaches 
–  public benchmark testing (+ standards & resources) 
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Standards & Resources 

Gibbon, D., 
Moore, R. K., & 

Winsky, R. (1997). 
Handbook of 

Standards and 
Resources for 

Spoken Language 
Systems. Mouton 

de Gruyter. 

Gibbon, D., 
Mertins, I., & 
Moore, R. K. 

(2000). Handbook 
of Multimodal and 
Spoken Dialogue 
Systems. Kluwer 

Academic 
Publishers. 
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Standards & Resources 
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Standards & Resources 
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The ‘State-of-the-Art’ 
•  There is steady year-on-year progress 

•  Improvement are coming from: 
–  increase in available computer power 
–  corpus-driven statistical modelling approaches 
–  public benchmark testing (+ standards & resources) 

•  Progress has not come about as a result of 
deep insights into human spoken language 

•  Spoken language technology is  
–   fragile (in ‘real’ conditions) 
–   expensive (to port to new applications / languages) 

•  Speech recognition performance is reaching an 
asymptote well short of human abilities 
–  25% word error rate on conversational speech 
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‘Habitability Gap’ 

Graph courtesy of Mike Phillips 
(CEO, Mobeus Corporation) 
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Moore, R. K. (2003). A comparison of the data requirements of automatic speech 
recognition systems and human listeners, EUROSPEECH03. Geneva. 
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Moore, R. K. (2011). Progress 
and prospects for speech 
technology: Results from 
three sexennial surveys, 
INTERSPEECH. Florence. 
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Still Some Way to Go? 
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Dangers of 
misrepresenting 

capabilities 
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The ‘State-of-the-Art’ 
•  There is steady year-on-year progress 

•  Improvement are coming from: 
–  increase in available computer power 
–  corpus-driven statistical modelling approaches 
–  public benchmark testing (+ standards & resources) 

•  Progress has not come about as a result of 
deep insights into human spoken language 

•  Spoken language technology is  
–   fragile (in ‘real’ conditions) 
–   expensive (to port to new applications / languages) 

•  ASR performance is reaching an asymptote well 
short of human abilities 
–  25% word error rate on conversational speech 
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Too easy to 
‘tweak’ 

algorithms? 

Inhibits creativity? 

Over-reliance on data? 
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Bourlard, Hermansky, H., & Morgan, N. (1996). Towards increasing 
speech recognition error rates. Speech Communication, 18, 205–231. 

! 
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Challenges & Competitions 
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Where to Find Out More 

Pieraccini, R. (2012). The Voice in the 
Machine. MIT Press, Cambridge, MA. 

Balentine, B. (2007). It's Better to Be a Good Machine Than a 
Bad Person: Speech Recognition and Other Exotic User 

Interfaces at the Twilight of the Jetsonian Age: ICMI Press. 
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121 High Street, Third Floor · Boston, MA 02110 · T (857) 284-7073 · F (857) 284-7358
info@degruyter.com · www.degruyter.com

FORTHCOMING NEW BOOK

ROBOTS THAT TALK AND LISTEN
Technology and Social Impact
Edited by: Judith Markowitz
J. Markowitz Consultants

Chicago, IL 60660

Robots That Talk and Listen provides a forward-looking
examination of speech and language in robots from technical,
functional, and social perspectives.

Language is an extremely difficult and complex human ability.
Contributors addresses the linguistic skills and technical features
that robots need to acquire in order to approximate the linguistic
prowess of fictional automata. Among the most critical is the
multi-faceted ability to learn language. Whether that language is
designed for communication with humans or between robots it
requires structure, meaning, reference, and the ability to engage
in a coherent dialogue.

Speech-enabled automata are already serving as interactive toys,
factory automata, teacher’s aides, and researcher assistants.
Such automata fill roles that humans cannot do or cannot do as
well as an automaton, such as teaching social skills to autistic
children.

The social impact of these robots extends well beyond the
specific roles they provide. Contributors tackle the most knotty
of those issues, notably acceptance of advanced, speech-enabled
robots, and developing ethical and moral controls for robots.

About the volume editor

Dr. Judith Markowitz is known internationally as a
thought leader in speech processing. She has
published extensively, has been active in standards
development, and served as the technology editor
of Speech Technology Magazine for over ten
years. She recently co-edited two books on
advanced natural-language solutions with Dr. Amy
Neustein (the editor of De Gruyter’s series on
speech and text-mining in healthcare). In 2006,
Judith was awarded IEEE Senior Member status.

Language of Publication: English

ISBN:

Printed pages:

Publication date: 2014

Contact information: judith@jmarkowitz.com

J. Markowitz (Ed.), Robots That Talk and 
Listen. Boston, MA: De Gruyter. 
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Thank You 
Any questions? 

http://www.dcs.shef.ac.uk/~roger 
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Current & Future 
Spoken Language 

Technology 

Technical 
Features 

Technical 
Capabilities 

Application 
Capabilities 
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Requirements 

Application 
Requirements 

Application 
Benefits 

Current & Future 
Spoken Language 

Applications 

technical 
assessment 

application 
assessment ‘suitability’ 

technical 
factors 

application 
factors 

Performance Characterisation 

'Users Guide', R. K. Moore, Handbook of Standards and Resources for Spoken Language 
Systems, D. Gibbon, R. K. Moore and R. Winsky (eds.), Mouton de Gruyter, pp 1-28, 1997. 

Capabilities & 
Requirements 
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Performance Characterisation 
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The ‘Capability Profile’ 
(performance envelope) 

Market Requirements (Pull) 

Technology Capabilities (Push) 
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Performance Characterisation 
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