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From Isolated Digits to Social Agents 
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UK Speech Research Unit 
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From Isolated Digits to Social Agents 
How good is good enough? 

RSG10: NATO Research Study Group on Speech Processing 
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From Isolated Digits to Social Agents 
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From Isolated Digits to Social Agents 
How good is good enough? 

PDP9-based ASR - University of Essex - 1975 
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From Isolated Digits to Social Agents 
How good is good enough? 

Moore, R. K. (1977). Evaluating speech recognisers. IEEE Trans. 
Acoustics Speech and Signal Processing, 25, 178–183. 
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From Isolated Digits to Social Agents 
How good is good enough? 

International Committee for the 
Co-ordination and Standardisation 

of Speech Databases and 
Assessment Techniques 

(COCOSDA) 

Spoken Corpus Recordings in 
British English (SCRIBE) 

UK Speech Technology 

Assessment Group (STAG) 

EU Expert Advisory group in Language Engineering Standards (EAGLES) 

EU Speech Assessment 

Methods (SAM) project 
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From Isolated Digits to Social Agents 
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Taxonomy of SLT Applications 
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From Isolated Digits to Social Agents 
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Current & Future 
Spoken Language 

Technology 

Technical 
Features 
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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 

Capabilities & Requirements 

'Users Guide', R. K. Moore, Eagles 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. 
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The ‘Capability Profile’ 
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Success 

•  A technology doesn’t have to be 
‘good’ to be successful 

•  It has to be ‘good enough’,  
(i.e. better than the alternatives) 

FEATURES

'G
O
O
D
N
ES
S'
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One Alternative … 



13 

© 2016 The University of Sheffield 

LREC 2016  Portorož, Slovenia  27th May 2016  slide 25 

Characterising Alternative Input Methods 

Moore, R. K. (2004). Modelling data entry rates for ASR and 
alternative input methods, INTERSPEECH 2004 ICSLP. Jeju, Korea. 

Using Fitts’ 
Law to predict 

data entry rates 
on a PDA 

Main Result: ASR WER < 2xHSR WER 
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Manal 
Linjawi 

 
 
 
 
 
 
 

“What is a 
Robot?” 

Characterising Autonomous Agents 

Social 
Intelligence 

Cognitive 
Intelligence 

Morphological 
Intelligence 
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Robotics 2020 Multi-Annual Roadmap (MAR) 

SPARC. (2015). Robotics 2020 
Multi-Annual Roadmap. 
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From Isolated Digits to Social Agents 
How good is good enough? 
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Survey(s) of Community Opinion 

1997 
2003 
2009 
2015 

Moore, R. & Marxer, R. (submitted). Progress and prospects for spoken language 
technology: results from four sexennial surveys. INTERSPEECH-2016. 

© 2016 The University of Sheffield 

LREC 2016  Portorož, Slovenia  27th May 2016  slide 30 

Performance Trends 
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Human Equivalent Noise Ratio 
(HENR) 
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Machine SR = Human SR 
•  Extrapolation using the ‘Human Equivalent 

Noise Ratio’ (HENR) suggests that: 
–  progress on new tasks  ~0.7 dB/year 
–  progress overall  ~0.2 dB/year 

•  Predictions: 
–  transcription of read newspapers …  by 2010 
–  transcription of freestyle speech …  by 2017 
–  recognition of digit strings …   by 2052 
–  recognition of alphabet letters ...  by 2060 

Davis, K. H., Biddulph, R., & Balashek, S. (1952). Automatic recognition of 
spoken digits. Journal of the Acoustical Society of America, 24, 637–642. 



17 

© 2016 The University of Sheffield 

LREC 2016  Portorož, Slovenia  27th May 2016  slide 33 

0

10

20

30

40

50

60

70

0 1 10 100 1,000 10,000 100,000 1,000,000 10,000,000

Hours

W
or

d 
Er

ro
r R

at
e 

(%
)

Supervised Unsupervised Unsupervised (reduced LM training)

How Much Data?! 
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Moore, R. K. (2003). A comparison of the data requirements of automatic speech 
recognition systems and human listeners, EUROSPEECH03. Geneva. 

Human 
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From Isolated Digits to Social Agents 
How good is good enough? 
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Usability Issues 
How many ‘real’ users? 

Liao, S.-H. (2015). Awareness 
and Usage of Speech 

Technology. MSc Dissertation, 
University of Sheffield. 

accuracy 
 

accents 
 

noise 
 

task familiarity 
 

non-speech GUIs 
 

privacy 
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Usability Issues 

U
sa

bi
lit

y 

Flexibility 

Like a Human 

Structured 
Dialog 

Add NL/Dialog 

Philips, M. (2006). Applications of spoken language 
technology and systems. In M. Gilbert & H. Ney (Eds.), IEEE/

ACL Workshop on Spoken Language Technology (SLT) 

‘Habitability Gap’ 
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The Uncanny Valley 

Mori, M. (1970). Bukimi no tani (the uncanny valley). Energy, 7, 33-35. 

Masahiro 
Mori 
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A Quantitative Model 

Moore, R. K. (2012). A Bayesian explanation of the 
“Uncanny Valley” effect and related psychological 

phenomena. Nature Scientific Reports, 2(864). 
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How to Avoid the Uncanny Valley 
(and maximise ‘usability’) 

•  Minimise conflicting cues 

•  Align an agent’s ‘affordances’: 
–  visual (i.e. what it looks like) 
–  vocal (i.e. what it sounds like) 
–  behavioural (i.e. how it behaves) 
–  cognitive (i.e. what it appears to know) 
–  linguistic (i.e. how it communicates) 

© 2016 The University of Sheffield 

LREC 2016  Portorož, Slovenia  27th May 2016  slide 40 

http://www.wired.com/magazine/
2011/11/pl_mori/

Wired: Do you think it’s possible 
to bridge the uncanny valley? 
 
Mori: Yes, but why try? I think it’s 
better to design things like 
Honda’s Asimo, which stops right 
before it gets to be uncanny. 
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http://www.wired.com/magazine/
2011/11/pl_mori/

Wired: Do you think it’s possible 
to bridge the uncanny valley? 
 
Mori: Yes, but why try? I think it’s 
better to design things like 
Honda’s Asimo, which stops right 
before it gets to be uncanny. 

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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Human-Human Languaging 

Moore, R. K. (2016). Is spoken language all-or-nothing? Implications for 
future speech-based human-machine interaction. In International 

Workshop on Spoken Dialogue Systems (IWSDS). Saariselkä, Finland. 

Ostensive inferential 
recursive mindreading 

Mutual declarative, 
interrogative, 

imperative coupling 
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Human-Machine Languaging 

Moore, R. K. (2016). Is spoken language all-or-nothing? Implications for 
future speech-based human-machine interaction. In International 

Workshop on Spoken Dialogue Systems (IWSDS). Saariselkä, Finland. 

Ostensive inferential 
recursive mindreading 

Mutual declarative, 
interrogative, 

imperative coupling 
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Moore, R. K. (2016). Is spoken language all-or-nothing? Implications for 
future speech-based human-machine interaction. In International 

Workshop on Spoken Dialogue Systems (IWSDS). Saariselkä, Finland. 

Human-Machine Interaction 
Communication, 
interaction and 

language are core 
cognitive 

capabilities  
(not peripheral 
sensorimotor 
components) Mismatched 

capabilities 
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Resources Needed? 
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Moore, R. K. (2015). From talking and listening 
robots to intelligent communicative machines. 

In J. Markowitz (Ed.), Robots That Talk and 
Listen (pp. 317–335). Boston, MA: De Gruyter. 

http://www.dcs.shef.ac.uk/~roger/

MarkowitzCh12manuscript.pdf

Where to find out more … 
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Where to find out more … 
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Moore, R. K. (2016). Introducing a pictographic language for 
envisioning a rich variety of enactive systems with different 

degrees of complexity. Int. J. Advanced Robotic Systems, 13(74). 
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Where to find out more … 

http://www.dcs.shef.ac.uk/~roger/progress.html
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And finally … 
Ethical/standards issues for the LREC 
community to pioneer: 

–   Privacy  
•  ‘intelligent’ agents eavesdropping on user 

conversations 
•  ‘intelligent’ agents sharing information about 

users 
–   Security 

•  ‘intelligent’ agents being hacked 
–   Misrepresentation  

•  ‘intelligent’ agents pretending to be more 
capable than they really are 

•  developers/manufacturers making 
unwarranted claims about their agents’ 
capabilities 
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Thank You 

http://www.dcs.shef.ac.uk/~roger


