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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
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Standards & Resources

r
[Lesizon]

Speech Recognition Natura] T,
Grammay ML Semantios ML

Voice XML, 20
Language
ndetstan gy Wold
Wide
DTMF tope tecognizey Web
‘ Dialog

Managey
Prerecorded awlxo layer
User Py Mog: Telephone
edia

System

eneration

Speech Syntheszs ML Reusable Componerlts

Figure . W3C Speech Interface Frameworlc

slide 9
18th October 2014




PRIUATE USE

PRIVATE USE

PRIVATE USE

ooem ooem
e e

PRIVATE USE

PRIVATE USE

ooem
o™

PRIVATE USE

PRIVATE USE

coom
Mmoo

PRIUATE USE

PRIVATE USE

The

p -~ University
3 w7 Of
&P Sheffield.

© 2014 The University of Sheffield

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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Still Some Way to Go?
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Still Some Way to Go?
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“There’s No Data Like More Data”
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Moore, R. K. (2003). A comparison of the data requirements of automatic speech §
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EUCoglll, Genoa 18" October 2014 slide 14




© 2014 The University of Sheffield

03 Another 6 Years!
0.25
0.2 @ 19497
m2003
m2009
015 I Moore, R. K. (2011). Progress
' and prospects for speech
technology: Results from
01 three sexennial surveys,

INTERSPEECH. Florence.

0.05

The
University
‘ (S)}flefﬁeld. EUCoglll, Genoa 18 October 2014 slide 15




©2 [
014 The University of Sheffield

[E& Chatbot Conversation *
a/ techno\og\/»focu on»goesf\./'\ra\

&« c f @theinstitute.ieee.or

heinstitute &IEEE

TECH FOCUS

c/ chatbotfcon\rersat'\

s.r’techno\og\rtop'\

About Quarterly Tssue Archive Multimedic Blog Email Alert RSS

CAREER & EDUCATION

FOCUS / TECH TOPIC
Most Viewed Most Commented

HOME / TECH

Most Recen®

Chatbot Conversation Goes Viral
OPINIONS: An Indion perspective on Cloud

Computing
BRIEFINGS: Gtandards Association Names

T Maraging Director

Atale of Two talking bots
By ANIA MONACO 17 November 2011
r Develops Device That

pe Lt . . SHARE AND
What happens when Two orhf'ucnol-m‘\'e\hgfance bots o pBY SEOpLE: Student Menbe
+alk to each other? Does their conversation resemble ] + R Mimics Brain
a human one? What do they +alk about? Two Cornell L ELATED CONTENT PEOPLE: St Chandrasekaran: spearheading
University Ph-D- students led by o" TEEE member TECH FOCUS: tandards Developrer " T2
d id di A 1t fi d out 7 April 2008 BENEFITS: Conference Explores Consumer
eciae in ngUS o TIn ouT. Tn the Movies: Humans Electronics Future
and Robots it Love
. i More recent >
The students, Igor Labutov and Jason Y osinski, OPINIONS:
. . . 7 January 2008
perfor‘med an expemmen‘\' in which they get up Two T Pamans Mare
cho‘tbo‘ts-—arﬂﬁcial intelligence programs that learn Robots?
‘i : o— TECH FOCUS:
and ‘rhe.n mimic human conversafion *r.o talk o each e ey 2010 Stay Cu rrent and
other via TWO laptops- They odded voices T0 the bots, /;»Gvo{iczs in Art{ficgil Sh Opini
. : . N telligen Mal es
turned them into avatars withan animation program. 5',&;2:”& e Gone are your pinion.
o of the interaction, and posted it on

Universi
Of rsity

Sheffield. EUCoglll, Genoa

18" October 201

slide 16

Cleverbo




© 2014 The University of Sheffield

Still Some Way to Go?
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Challenges & Competitions
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= Evaluation = Blizzard Challenge = Pointers = Future events

= Index = Recentchanges

Blizzard Challenge

In order to better understand and compare research

in building corpus-based speech izers on the same
data, the Blizzard Challenge has been devised. The basic challenge is to take the released speech database, build a
synthetic voice from the data and izea

then evaluated through listening tests.

prescribed set of test The from each izer are

Contents [hide]
1 General information
1.1 Mailing list
2 The annual challenges
3 Tools and data
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Pieraccini, R. (2012). The Voice in the
Machine. MIT Press, Cambridge, MA.

D of

Where to Find Out More

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

The Interfaces at the Twilight of the Jetsonian Age: ICMI Press.
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Where to Find Out More

Progress and Prospects
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PROGRESS & PROSPECTS IN SPEECH TECHNOLOGY

Having been actively involved in speech technology R&D for over four decades, I'm often called upon to deliver my personal perspective on
the progress that’s been made in the past and the prospects we're likely to witness in the years to come. In order to inform these views, I've
not only conducted a number of surveys of the speech technology R&D community, but I've also exploited the ability of my Human
Equivalent Noise Ratio (HENR) model to extrapolate automatic speech recogniser performance into the future.

In addition, I maintain a personal timeline of significant events in our field (including some infamous quotations and notable predictions) I('
which it is hoped will provide a useful resource for students and researchers interested in learning how the speech technology field has e Jefson
developed over the years. lan Ag@
. .. The Past, Present and Future (?) of Speech Technology N T
PleraCCI nl, R- (201 2)- The b A personal timeline history of significant historical events in speech technology R&D (and related topics) IN E

Machine. MIT Press, Camk 2014 GLeg

June: Amadeus Capital Partners leads a £750K seed funding round for Cambridge University's latest spinout VocalIQ.
June: A rumour circulates that may be i d in purchasing Nuance. - "
June: A furore breaks out after Prof. Kevin Warwick announces that a chatbot (based on a 13-year-old Russian boy called Eugene - Chlne Than a

Goostman) passed the Turing Test at an event hosted by the Royal Society. H
Apr: Apple confirmed that it had acquired Novauris Technologies sometime during 2013. EXOt’c User

The Mar: Thad Starner at the Georgia Institute of Technology demonstrates a prototype dolphin translator called Cetacean Hearing and -4 IC MI P ress.
N . Telemetry (CHAT).

Unlverslty Mar: Google's Larry Page Admits "Speech Recognition is Not Very Good".

Of Mar: A report by MarketsandMarkets predicts that the speech analytics market will be worth $1.33 Billion by 2019.
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FORTHCOMING NEW BOOK

ROBOTS THAT TALK AND LISTEN

Technology and Social Impact
Edited by: Judith Markowitz
J. Markowitz Consultants
Chicago, IL 60660

About the volume editor

Dr. Judith Markowitz is known internationally as a
ought leader in speech processing. She has
< been active in standards

Robots That Talk and Liste
examination of speech and lang|
functional, and social perspectiv

Language is an extremely diffi

From Takjy,

Contributors addresses the ling| t g and L. .
g o Inte]i; ISte
that robots need to acquire in o e"] e nin R
prowess of fictional automata g nt Comm g Obots

Unicatjye Machines
Roger k. Moore

Um‘versity of Sheffie]q

multi-faceted ability to learn 1
designed for communication
requires structure, meaning, r
in a coherent dialogue.

Speech-enabled automata ar
factory automata, teacher’s
Such automata fill roles tha
well as an automaton, such,
children.

The social impact of the
specific roles they provid
of those issues, notably ac
robots, and developing et

J. Markowitz (Ed.), Robots That Talk and
Listen. Boston, MA: De Gruyter.
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Performance Characterisation

Current & Future

Capabilities & Spoken Language
Requirements

Technical Application Application

Requirements Requirements Benefits
technical
factors \ l
t & Fut technical application > fayyi ireg
s%léﬁ::g Lin;ugge assessment assessment SU’tab’I’ty
Technology \
\ application
factors

Technical Technical

Application
Features Capabilities

Capabilities

'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.
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Performance Characterisation

Market Requirements (Pull)

111111

The ‘Capability Profile’

7))

(performance envelope) %
2
o
O
O
O

FEATURES
The Technology Capabilities (Push) %
- University
o LI - Coglil, Genoa 18t October 2014 slide 26 i




© 2014 The University of Sheffield

Performance Characterisation
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