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Possible Interactions

User

System

multiple dialogsinteractionsmonologue conversations interactive 
conversations



How to Improve ASR Performance?

There are a number of issues that impact the performance 
of an automatic speech recognition (ASR) system:

• Type of Speech (read, continuous, spontaneous, …)
• Type of Channel (microphonic, telephonic, … )
• Speaker Characteristics
• Speaking Rate
• Noise
• Vocabulary
• ……………………

Before deploying applications….
be sure to offer GOOD performance!

remember DICTATION (IBM, DRAGON…)

WE HAVE TO STUDY MORE!



Audio-Visual ASR

G.Potamianos, C.Neti, G. Gravier, A. GARG, and A.W. Senior, “Recent 
Advances in the Automatic Recognition of Audiovisual Speech”, 

Proc. IEEE, Vol.91, N.9, Sept. 2003, pp.1306-1326.

VISUAL FRONT END

http://www.ibm.com/us/


Audio-Visual ASR

Audio-only and audiovisual ASR on the studio-DIGIT 
database test set using a number of integration 
strategies, namely, feature fusion, the state-synchronous 
two-stream HMM (decision fusion), the state-
synchronous three-stream HMM (hybrid fusion), and the 
state-asynchronous product HMM (asynchronous decision 
fusion). In all cases, WER, %, is depicted vs. audio 
channel SNR. The effective SNR gain using the product 
HMM is also shown, reported with reference to the audio-
only WER at 10 dB. All HMMs are trained in matched 
noise conditions.

Audio-only and audiovisual WER, %, on the 
studio-LVCSR test set using discriminant
feature fusion, as well as two-stream HMMs for 
decision and hybrid fusion. All models are 
trained in matched noise conditions.



How to Broaden the ASR Target Population?

CHILDREN

ELDERLY

PEOPLE WITH SPECIAL NEEDS
LESS-REPRESENTED LANGUAGES



ASR for KIDS

Word accuracy (%) versus speaker’s age using HMMs trained from children 
(“Child. HMM”) or adult (“Adult HMM”) speaker population with (“norm.”) and 
without speaker normalization for: (a) connected digit task and (b) command and 
control task.

S.Narayanan, A.Potamianos, “Creating Conversational Interfaces for Children”, IEEE 
Trans. SAP, Vol.10, N,2, Feb 2002, pp. 65-78.



ASR Applications ….. at School

cslr.colorado.edu

www.tmos.org

cslu.cse.ogi.edu

http://www.oraldeafed.org/schools/tmos/
http://www.ogi.edu/


CSLR has developed eight programs that use virtual humans. Each of these programs is currently under 
development, and being tested with human subjects. Each has been developed in close collaboration 
with "domain experts"-reading researchers, teachers and/or clinicians who have developed treatments 
that have demonstrated to be effective in the laboratory, classroom or clinic. 

Foundations to Literacy, to teach children to read and learn from text. 
ICARE, to assess students' reading skills and identify reading challenges. 
Flying Volando, to teach language, literacy, math, science and social studies to English language 
learners. 
Workforce Previews, to provide individuals with cognitive disabilities information about job 
opportunities. 
LSVT VT, to automate portions of the LSVT speech and voice treatment for individuals with 
Parkinson disease. 
ORLA, to teach reading, speech and language generation and comprehension to individuals with 
aphasia. 
AphasiaScriptsTM, to enable individuals with aphasia to design, learn and practice daily 
conversations 
Sentactics, to enable individuals with aphasia to comprehend and produce speech and language

Current Virtual Human R&D 
Activities at CSLR

http://cslr.colorado.edu/beginweb/ftl/ftl.html
http://cslr.colorado.edu/beginweb/icare/icare.html
http://cslr.colorado.edu/beginweb/volando/volando.html
http://cslr.colorado.edu/beginweb/workforce/workforce.html
http://cslr.colorado.edu/beginweb/lsvtvt/lsvtvt.html
http://cslr.colorado.edu/beginweb/orla/orla.html
http://cslr.colorado.edu/beginweb/skriptalk/skriptalk.html
http://cslr.colorado.edu/beginweb/sentactics/sentactics.html


ASR Applications ….. at School

Project LISTEN
Literacy Innovation that Speech 
Technology ENables

A Reading Tutor that Listens 

http://www.lti.cs.cmu.edu/


“ILT” – Italian Literacy Tutor

“Interactive Books
Vide

o
Vide

o
(7y

rs)

(7y
rs)

(13
yrs

)

(13
yrs

)



Engaging Interactive Simulations
SPEECH RECOGNITION
People often badly mispronounce language, and blame the software when it misrecognizes 
their speech. AI technology combines grammar-based and “garbage" speech models to 
determine the probability of when the learner's speech is correct and when it isn't, and provide 
them with meaningful, immediate feedback

DIALOG MODELS
The use of AI to balance two competing goals: allow the system to recognize, properly 
interpret and react to a large subset of the language; and restrict the possible spoken input so 
interactions train specific language and culture skills

BELIEVABLE VIRTUAL HUMANS
AI methods generate virtual humans who can choose believable courses of action such as 
complaining, cooperating, making requests and answering questions; exhibit believable 
physical behavior adapted to dynamically changing social contexts; and express rich 
communicative acts that combine appropriate speech and gestures

LEARNER MODELS
Each correct or incorrect use of relevant linguistic, cultural and task skills provides probabilistic 
evidence of mastery of that skill. Although the evidence by itself does not distinguish between 
guessing an answer, making an unconscious mistake, or the speech recognizer's 
misinterpretation of the learner’s response, learner models can quickly identify the trainee's 
mastery level

CONTENT AUTHORING
Authoring tools allow authors to create the rich content representations required by AI-based 
products, and perform AI-based processing themselves. For example, one tool can propose 
phonetic transcriptions for utterances written in the foreign language's standard orthography



FOREIGN LANGUAGE AND CULTURE TRAINING  
Learn foreign languages and cultures by playing game-based 3D simulations. Available for 
corporate, government, education, personal, entertainment and defense applications.

SIMULATIONS OF SOCIAL COMMUNICATION  
Role-play or learn interpersonal communication with virtual-world simulations of real-life 
social interactions. Available for training, education, entertainment, advertising, and 
healthcare applications.    

SCIENCE AND TECHNOLOGY  
Technologic and pedagogic innovations in interactive simulations, intelligent tutoring 
systems, artificial intelligence, human-computer interaction, and speech recognition.  

Training, Education, Entertainment, 
Advertising And Healthcare

http://www.alelo.com/index.html

http://www.tacticallanguage.com/index.html

W. Lewis Johnson

Center for Advanced 
Research in Technology 
for Education at the USC 
Information Sciences 
Institute

http://www.alelo.com/index.html


Virtual-world Simulations of Real-
Life Social Communication

http://www.tacticallanguage.com/index.html



Animation Quality!

www.softimage.com



ASR Applications …Communication

PC, web, TV, telephone ...

SitePal

Charamel



ASR Applications …Communication



ASR Applications …Robots



ASR Applications … Androids

Hiroshi Ishiguru – Osaka University

Repliee Q1, Q2

www.ed.ams.eng.osaka-u.ac.jp

silicon skin
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