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Some Steps from the Web to a Semantic Web

Presented on

World Wide Web:

Technology, Standards and Internationalization 2010 Conference
by Klaus Birkenbihl, Coordinator World Offices, W3C

New Delhi, May 7" 2010

based on a slide set by Ivan Herman,
Semantic Web Activity Lead, W3C

Questions to answer

What is and why would we want a Web of data?
Why do we need standards for this?

Can we use established WWW technology to do it?
What else would it take to build it?
Is it real?
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Let’s e.g. organize a trip to
Budapest using the Web!

Copyright © 2010, W3C 3)

Let's find a proper flight ...

Copyright © 2010, W3C 4)
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... a big, reputable airline, or ...

Copyright © 2010, W3C (5)

... the airline of the target country, or ...
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... or a low cost one
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You have to find a hotel,
so you look for...

Copyright © 2010, W3C (8)
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... or a really luxurious one, or ...

Copyright © 2010, W3C )

... this one could work
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Of course,
you could decide

to trust a specialized site...

Copyright © 2010, W3C a1

... like this one, or...

Copyright © 2010, W3C 12)
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... or this one

Copyright © 2010, W3C (13)

you want to learn about Budapest
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What happened here?

« You had to consult a large number of sites, all
different in style, purpose, possibly language...

=« You had to mentally integrate all this information to
achieve your goals

= We all know that, sometimes, this is a long and
tedious process!
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« All those pages are only tips of respective icebergs:

s the real data is hidden somewhere in databases, XML files,
spread sheets, SQL ...

= you have only access to what the Web page designers
allow you to see

« Specialized sites (Expedia, TripAdvisor) do a bit
more:

= they gather and combine data from other sources (usually
with the approval of the data owners)

= but they still control how you see those sources

« Sometimes you want more: you may want access
to the original data and combine it yourself without
remembering all intermediate results yourself!

Copyright © 2010, W3C (16)
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Same problem in research ...

« Companies may have to hire a person to answer
questions based on those (public!) databases!

Copyright © 2010, W3C 7)

What would we like to have?

« We would like to have applications that can
combine all the data in the different Web sites (or
underlying databases) in a useful way.

= This would require that the applications can access
the data

= This would require that the data can be linked like
Web pages today

Or put in another way:

= We would like to extend the current Web with a
“Web of data”:

= allow for applications to exploit the data directly
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But wait! Isn’t this
what mash-up sites are
already doing?
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Example: Managing trips (tripit.com)

Copyright © 2010, W3C (20)
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How does it work

- Klaus forwards to Tripit =« Tripit tries to extract the data
the documents (mails, from these documents
URIs) with the data « Based on the data it associates

related to a tri e the documents to a trip
P- €:9: = |t adds information from other

= Flight bookings sites about weather, directions,
= Hotel reservations travel guides ...
= Meetings « |t checks its own database for

- Any time he has new travel activities of friends

documents he may add “ It connects with social
them networking sites

= |t compiles a structured
itinerary

Copyright © 2010, W3C (21)

This is great ... but

= Sometimes Tripit sends Klaus a message “Problem with
your Triplt submission” and does nothing though the data
was delivered

= Sometimes some data from in document are not identified

=« Sometimes Klaus reads: “Please help us to improve! Let
us know how good we captured your flight.”
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= This gives a hint on what Tripit does: in case it does not
know how to find the data it guesses

= Because there is no standardized way to access the data
Tripit has to use proprietary interfaces and follow the
changes — for all the many sources . Greetings from
Sisyphos to the programmers!

Copyright © 2010, W3C (22)
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= S0 in some ways, mash-ups show the huge power
of what a Web of data provides

« But mash-up sites are forced to do very ad-hoc
jobs
= various data sources expose their data via Web Services
= each with a different API, a different logic, different structure

= these sites are forced to reinvent the wheel many times
because they don't use a standard way of doing things ()
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Put it another way (again)...

= We would like to extend to the current Web with a
standardized “Web of data”

Copyright © 2010, W3C (23)

Questions to answer

What is and why would we want a Web of data?
Why do we need standards for this?

Can we use established WWW technology to do it?
URIs and Links
What else would it take to build it?

Machine readable description of Data (Metadata,
Ontologies, Classification ...)

Is it real?
yes

Copyright © 2010, W3C (24)
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The following slides are not shown in this presentation
(for the sake of time) but they detail the answers to the
last 3 questions.

Slides at:
http://www.w3.0rg/2010/Talks/0507NewDelhi-KB-IH/

Copyright © 2010, W3C (25)

But what does this mean?

« What makes the current (document) Web work?

= people create different documents

= they give a globally unique address to it (i.e. a URI) and
make it accessible to others on the Web

Copyright © 2010, W3C (26)
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Then some magic happens...

« Others discover the site and they link to it

= So Search engines can find it and index it

=« The more they link to it, the more important and
well known the page becomes
= remember, this is one criterion, search engines use to rank

pages.

= This is the “Network effect”. some pages become
important, and others begin to rely on it (even if the
author did not expect it...)

Copyright © 2010, W3C (27)

Can this be used for a Web of Data?

« Lessons learned: we should be able to:

= “publish” the data to make it known on the Web
» standard ways should be used instead of ad-hoc approaches

* the analogous approach to documents: give URI-s to the data

= make it possible to “link” to that URI from other sources of
data (not only Web pages) using standard approaches

* i.e., applications should not be forced to make targeted
developments to access the data (as we saw with mash-ups)

* generic, standard approaches should suffice
= and let the network effect work its way...

Copyright © 2010, W3C (28)
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But it is a little bit more complicated ®

On the traditional Web, humans are implicitly taken
into account

A Web link has a “context” that a person may use
e.g. if you read on a Web page

please mail to Klaus Birkenbihl ...
you can guess that the link labelled “mail to Klaus
Birkenbihl” leads you to his e-mail address.

It all only works in a meaningful way if you, the
human, can make correct and meaningful
assumptions about the link.

Copyright © 2010, W3C (29)

Machines cannot interpret labels ...
Something is missing in our model for the web of
data!

extra information (“label”) must be added to a link
e.g. saying “this links to a Klaus Birkenbihl thing”.

this information should be machine readable

this label is a characterization (or “classification”) of
both the link and its target

in some cases, the classification should allow for
some limited “reasoning”

Copyright © 2010, W3C (30)
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Let us put together
what we need for a Web of Data

« URI-s to publish data, not only full documents

« data can to link to other data

= the data and the links (the “terms”) should be
characterized/classified to convey some extra

meaning
« standards for all these to maintain interoperability
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So What is the Semantic Web?

Copyright © 2010, W3C (32)
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It is a collection of standard technologies
to realize a Web of Data

Copyright © 2010, W3C (33)

It is that simple...
but of course, the devil is in the details

=« a common model has to be provided for machines
to understand the “labels” and draw some
conclusions from that info

« the “classification” of the terms can become very
complex for specific knowledge areas: this is where
ontologies, thesauri, vocabularies, etc, enter the
game...

« W3C has developed a set of standards for this
RDF — the Resource Description Framework
OWL — the Web Ontology Language (based on RDF)
SPARQL — a Query language for the Semantic Web

and a few more that make it easier to use
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The Linked Open Data “cloud”, March 2008
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The LOD “cloud”, July 2009
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All this sounds nice, but isn’t that just a dream?

Copyright © 2010, W3C (37)

The “corporate” landscape is moving

« Major companies offer (or will offer) Semantic Web
tools or systems using Semantic Web: Adobe,
Oracle, IBM, HP, Software AG, GE, Northrop
Gruman, Altova, Microsoft, Dow Jones, Google,
Yahoo, Facebook, ...
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« Others are using it (or consider using it) as part of
their own operations: Novartis, Pfizer, Telefénica,

« Some of the names of active participants in W3C
SW related groups: ILOG, HP, Agfa, SRI
International, Fair Isaac Corp., Oracle, Boeing,
IBM, Chevron, Siemens, Nokia, Pfizer, Sun, Eli
Lilly, ...

Copyright © 2010, W3C (38)
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Lots of Tools (not an exhaustive list!)

- Categories: - Some names:

- Triple Stores - Jena, AllegroGraph, Mulgara,

e . Sesame, flickurl, ...
iErense Snelines TopBraid Suite, Virtuoso

- Converters environment, Falcon, Drupal 7,

c Redland, Pellet, ...
Search el Disco, Oracle 11g, RacerPro,

g
. : g
- Middleware IODT, Ontobroker, OWLIM, Tallis B
S (G l:{lgtl—focr;mt’m RDFLib, O =
. . ateway, ib, Open
- Semantic Web browsers Anzo, DartGrid, Zitgist, Ontotext,
- Development environments _'?;Otege’--b-l e s Work
. . . etus publisher, SemanticWorks,
- Semantic Wikis SWI-Prolog, RDFStore...

Copyright © 2010, W3C (39)

In the end ...

« There is a huge potential
for useful applications
once we have a web of
data

= Mash-ups give good
examples for applications
based on linking data

= When (re)designing a web
site some thoughts on
publishing data along with

the documents might pay
in the future.

Copyright © 2010, W3C (40)
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Questions?
« Slides are available at:

http://www.w3.0rg/2008/Talks/1002RioDeJaneiro-KB-IH/
in OpenDocument Presentation Format and PDF.

Copyright © 2010, W3C (41)
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Envisioning E-Governance with
W3C Standards

By :
Swaran Lata
Country Manager,W3C India Office
6,CGO Complex, Electronics Niketan
New Delhi
E-mail : slata@mit.gov.in

Table of Contents

Goals

Modalities for government on the web
Limitations

Examples

The sample e-gov data with specific reference to

localization

Role of 118N Guidelines

“Localization and Adoption of Open Standards”
Adoption of Open Standards
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How Standards help in achieving target

Unicode

Common Locale Data Repository

WAI — Web Accessibility Initiative

CSS

XHTML

XML

Accessing E-gov services through Mobile devices
Semantic Web

Conclusion

Wider access of e-government services with
localization support

How I18N guidelines can help in achieving targets

Enhance adoption of W3C (World Wide Web
Consortium) standards to reach all sections of
society.




Modalities for Government
on the Web

Provide: public services on the web, either transactional
or information services or both.

Engage: with citizens and businesses, on government
terms or on the citizens terms.

Enable: public sector information re-use .

Invited Talks

Limitations

The localization will become inhibiting for the
applications which are not internationalized at design
and development stage

Due to limited Language Support / Lack of language
Support , applications will not be accessible to the
full satisfaction to non-English literate population

Non conformity with Global Standards may result in
fragmented access
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Broad categories of current e-gov
applications

Applications completely in English.

Applications having static content in local language but
dynamic content in English.

Applications with complete local language support

Multi-lingual application but only in limited languages
(e.g., English and only one local language)

Applications successfully running in one or two states
and their mass scale replication

Complimentary applications by private sector such as
e-choupal by ITC and knowledge network of NASSCOM

foundation

Example e-gov application where
registration forms are only in
English




Static Content in Hindi but forms are
in English

English and local language
application
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The sample e-gov data with specific
reference to localization

Application Monolingual/Bilingual/
Multilingual

Karnataka Bhoomi Bilingual ( English and Kannada)
India Portal Bilingual (English and Hindi)

National Population Register Multilingual (English, Kannada, Tamil,
Gujarati )
Common Wealth Games Monolingual (English)

Website
Pay roll Monolingual (English)

Financial applications (VAT, Monolingual (English)
Accounts, e tendering )

The sample test data for localized
applications under implementation

In many applications local language implementation
is only around 50%.

Many fields that are in local language are
transliteration of English words (e.g, invoice written
in Kannada, Malayalam etc.) and not translations.




Role of 118N in E-Gov

118N guidelines are key for following requirements
Browser Independent Application
Easily Localizable Applications
Improved Web search
Effectively access Web content

General architectural approach

Will develop a set of XML, HTML and CSS source files referred to
as repositories

Structure of the techniques repository

XSLT will be used to transform source files to XHTML in UTF-8
encoding

Invited Talks

“Localization and
Adoption of Open
Standards”

Local Language Interface is “Not a desirable but an
essential Component”

Language is the primary vector for communicating
knowledge.

Considering the multilingual and multi-script
diversity in India thus it is imperative that, e-
Governance applications need to be implemented
with language framework.
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Need to adopt and follow standards on the language
technology components for successful localization
and wider access of Information and knowledge

Adoption of World Wide Web Consortium (W3C)
standard in respect of Localization

Web based applications need to be developed in such
a way that applications should be interoperable for
seamless access of knowledge. W3C develops such
technologies with specifications, guidelines, software
and tools

In order to enable multi-locale operation of the Web
services and to create the ability for locale
negotiation, this specification describes a
standardized method for identifying locales and
locale and/or language tags on the web

Indian Language Web-Browsers need to be W3C
complaint




Adoption of Open Standards

“Ability to exchange information and mutually use the
information which has been exchanged.”

All the standards of W3C for multilingual and multi-modal
interfaces such as HTML, XHTML, XML, CSS, and VOICE
XML 2.0 are open standards.

W3C offers a host of validation services using these
standards.

Adopting these open standards and localization process
following W3C guideline may easily ensure interoperability
between storage, display and access to service even in the
multilingual paradigm.

How Standards help in achieving
target

- http://lwww.w3.org/

Invited Talks



Seamless data storage and search if data is stored in
UNICODE

All 22 Officially recognized Indian Languages including
Vedic Sanskrit represented in UNICODE

The path W3C follows to making text on the Web truly
global is Unicode

L B
':h!_,ﬁe Common Locale Data Repository

CLDR is by far the largest and most EIShErES

extensive standard repository of Ediot sl sy
locale data <language type="a" alt="proposed-x1001"

. . draft="meonfirmed " 577 language>
Provide locale data in the XML format
for use in many e-gov applications
yeg Y Janguage type="ach"> 3R languege>

Locale Data for Indian Languages are ity
in the process of modification daf="rontributed "> T languege

Six Languages in CLDR Hindi , Nepali, Rtz
Bengali , Assamese, Malayalam and [CEEtatemainEudrs
Gujarati are finalized and uploaded to ReEaatitaL sl

UNICODE CLDR mf'unmnﬂrmed"bmﬁ-ﬂﬁmé < langage>
<language type="gviv'\i;v"bﬁﬁ?‘ﬂ'ﬂﬁ <languges

language type="ah "> @A language>
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Other lanquages in process.




WAI — Web Accessibility
Initiative

An example of a successful education and outreach
program that helps governments achieve compliance
goals.

WCAG 2.0 has 12 guidelines that are organized under 4
principles:

- perceivable,

- operable,

- understandable, and

- robust.

NIC has developed guidelines with the aim to assist the
IT Managers of Government Departments in managing
their websites in an effective and efficient manner.

Invited Talks

WAI — Web Accessibility Initiative

SUGGESTIONS
Use of Unicode and Open Office fonts for Indian

Languages

Different color Selector for the people suffering from
Color Blindness

Use W3C Slide maker Tool to read and listen content
slowly by user preference for easier understanding of the
disable people

Conversion Tools should be used like Text to Speech and
Speech to Text for Blind and physically challenged people
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CSS - Cascading Style Sheet

It's important to design a website for a wide range of
audiences. This includes people with

- disabilities,
- people using mobile devices,
- people with outdated technology.
CSS standards will avoid many of the accessibility issues

ISSUES IN INDIAN LANGUAGES

Bullets and Numbers

Number schemes/ bulleting needs to be supported in
Indian languages as well.

CSS - Cascading Style Sheet

Underlining of the characters

There is some examples of Indian languages in which
Matra’s are not readable due to underlining of
characters.

Hindi -

Punjabi -

Bengali -
Guajarati -
Marathi-




CSS - Cascading Style Sheet

Suggestions

Implementation of CSS standards developed by
W3C regarding Indian languages

Invited Talks

Standards however need to be provided to those
developing CSS so that user could have the facility
to use bulleting in his own Indic languages.

XHTML

XHTML was developed to make HTML more
extensible and increase interoperability with other
data formats.

Websites should be designed and operated in
accordance with the needs of users.

Represent an important shift in Web applications,
replacing complicated, hard-to-maintain scripting
with declarative markup, and fully separating
content from presentation.
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XHTML

Issues in Indian languages
Browser Dependency — Display problem in some browser

Tested in |IE ————

Tested in Mozilla —

XHTML Code

XML

“XML is used to develop e-Government frameworks,
architectures and services and improve interoperability
between systems.”

E-Forms for E-Gov : The Use of XML Standards based
Applications.

Enrolment for services
- Health
- Employment etc.

Regulatory compliance and reporting

- Environmental reports etc




XML
E-Filing

- revenue documents,
- court documents etc

Law enforcement reporting
- arrest,
- transfer or
- release reports etc
Licenses and permits
- Vehicle registration

- Driver’s licenses
- Professional licenses

Accessing e-gov services
through mobile devices

“Making Web access from a mobile device as simple as
Web access from a desktop device.”

Issues in Indian Languages

Messaging Issues

- Lack of availability for all characters.
- Issue of Multiple Script

Device Limitations

- Mobile browsers often do not support scripting or plug-ins, which
means that the range of content that they support is limited.
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Accessing e-gov services
through mobile devices

Mobile Keypads

- Multi-tap issues
- Dictionary Based issues
- Transliteration issues

Suggestion

Standardization of mobile media also required to be addressed
taking into consideration of specific requirements of each of
Indic languages.

Semantic Web Implementation
in E-governance

Improving access of resources.

Enable people to create data stores on the Web, build
vocabularies, and write rules for handling data.

Linked data are empowered by technologies such as
RDF, SPARQL, OWL, and SKOS.

E-Government agencies can share and exchange
information through semanic web




Conclusion

E-Governance can transform citizen services, provide access to
information to empower citizens, enable their participation in
government and enable access to economic and social opportunities

The issues that primarily affect the e-governance applications are,
interoperability between the heterogeneous systems and data
repositories, absence of standard taxonomy, absence of compliance to
best practices for seamless web-accessibility and lack of
internationalization & localization of the multimodal application
interface

Implementation of W3C Standards will be a prime factor for seamless
and interoperable solutions to achieve the goal for all 22
constitutionally recognised Indian languages

I QUESTIONS !
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Web for All — Indic
languages perspective

Manish Bhargava, Google Inc. USA
W3C Conference, New Delhi - May 6th, 2010

Google’s Mission

Organize the

world’s information
and make it universally
accessible and useful.

93
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Country: [ United States v Language: | English (US) v

Google WebSearch

World's most used web search YouTube Book Search Gmail & Talk Earth
AdSense for Search
Monetize search results pages Maps Orkut Local Voice Search

[ ]

AdSense for Content
Blogger News Picasa Mobile

Monetize content pages
Organizing all of the worlds information and making it
universally accessible and useful

I18N/L10N - “Think Globally, Act
Locally”

Google search in 150+ TLDs (Afghanistan - Zimbabwe)
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Addressing
challenges to

widespread
adoption of Indic
web in India

International Comparison —Top 10
Spoken languages & Internet languages

2 Indian languages in top 10
sssssssssssssss




Heterogeneous user base

Segment Addressabl Characteristics Needs
e Market
Non-Resident *20M users * Mobile and PC connected * Entertainment
Indian (NRI) * High PC / broadband penetration Services that offer
(outside . popular Indian
India) * Economically well off content (music,
* Early adopters for offerings that movies, culture,
Developed segment will later utilize tourism, etc.)
Developed *300M users * Mobile and PC connected « Lifestyle Services
(in India) * Mostly urban, representing young middle that drive
class convenience and
* Language heterogeneity productivity
Emerging *600M users » Limited connectivity (e.g. kiosk based) * Livelihood Services
(in India) « Mostly rural that enable income
generation and
* 100k villages will have kiosks by 2012 access to vital
* Means of access and income services (e.g.
heterogeneity government forms,

health care)

Emerging Internet Users

¢ 5B People worldwide not on the Net
— By current projections — only 50% of the
world on Internet by 2030

— Indiais a Microcosm
e Demographics: 1.1 B people, $1T GDP
e Penetration: PC 2%; Internet 4%
o Internet Users: 50M (40% yoy growth)
e Languages: 22 official; 7% English

proficient
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eInternet is not as Relevant
— Absence of Content: Local and Indic
— Barriers to Access: Language, Mobile,
Usability
— Lack of Contextual Applications: 3™ Party
Apps development
eUsers not Aware of Internet’s
benefits

— Limited Awareness: Overcome the current
mindset that “computers” are for urban,
english elite

96




Challenges for Widespread Adoption
of Indic web in India

e Lack of supporting
hardware and software
e Lack of contextual
delivery

Failure to
Engage

e Lack of content
e Barriers to access

¢ Belief that computer
and Internet are for
English literates

Addressing Lack of Relevance

97
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Addressing failure to engage
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Failure to
Engage
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Language Tools to engage users
* Usability

* Click-To-Search Experiment

e Translation

® Machine Translation
* Unified Language Settings

* Text-to-Speech
* Localized Apps

e Translation Element
 Transliteration
* Input Technologies

* Virtual Keyboard
¢ Indic IME
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Google Products to address these challenges

Local Information G 00 8[ e

— MapMaker, Google Places Map Maker

— OneBoxes
Unstructured Content

— Atlantis
Translated Corpus

— Localization Toolkit

— Machine Translation G [ .
User Generated Content 0 L)g e

Translate
— YouTube
— Blogger with Transliteration




4 430,000
60 250
16,000 26,000,000
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States, Cities, Subscribers, People,
Articles, Reach




Awareness

The Internet Bus Project

Awareness

Internet Bus Goals

Empower people with information by raising
awareness of the Internet
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Google’s Internet Bus
— Inside View

Awareness
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Automatic Speech Recognition — Research and Standards J

S. Umesh
(with Raghavendra, Kishore Prahlad, Hema Murthy)
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Department of Electrical Engineering
Indian Institute of Technology Madras
May 7" 2010

S. Umesh (IIT-M) W3C 2010 May 71", 2010  1/21
Outline

@ Automatic Speech Recognition (ASR)

@ ASR engines from academia

@ ASR engines from industry

@ Flexibility & Limitation of academia ASRs

o Existing Standards

S. Umesh (IIT-M) W3C 2010 May 7%, 2010 2/21
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Automatic Speech Recognition (ASR)

@ ASR technology: allows a computer to recognize words that a person
speaks into a microphone or telephone.Convert the input speech into

text.
@ Articulators produce sounds which the ear conveys to the brain for
processing.
W3C 2010 May 7%, 2010 3/ 21

Automatic Speech Recognition (ASR)

ASR - Convert Speech signal to words

N\ ) " call Julian "
" dial 332654 "

N
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@ Most languages: only 50-60 distinct sound units make up the words

@ Example :

and - sil /a/ /n/ /d/ sil
yes - sil /y/ /JE/ /s/ sil
no - sil /n/ Jow/ sil

N GEY) W3C 2010 May 7t", 2010 4/21
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-
Pronunciation Dictionary

Pronunciation Dictionary: Expand words to corresponding sounds

A ah

A ax

A ey %

CALL ka0 | 3

DIAL d ay ax | £

EIGHT ey t

PHONE fown

SEVEN sehvn

TO t ax

TO t uw

ZERO ziarow

S. Umesh (IIT-M) W3C 2010 May 7t", 2010 5/21

.

Training of a Speech Recognition System

Take the next turn...

i 1 | | 1

\
Accumulate Pronunciation
Statistics Dictionary

t ey k th ax

il

S. Umesh (IIT-M) W3C 2010 May 77, 2010 6/ 21
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|
Language Model (LM)

@ Example:

"It's fun to recognise speech?”

"It's fun to wreck a nice beach?”

Although the “sound-sequence” may be similar, LM will tell us that
the first sentence is more likely

@ Language models are used to restrict the combination of words

@ Permissible words following each word are given explicitly in LM

T NGED) W3C 2010 May 7%, 2010 7/21
|
Grammar
f \

one
WO

three

Julian Odell
G\ (@

... etc

000 |
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call \

Steve Young
G Gomey

A NGED) W3C 2010 May 7th, 2010 8/ 21
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Statistical View Point of ASR
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S. Umesh (IIT-M) W3C 2010 May 77,2010 9 /21

Recognition

- Speech Recognition Grammar Specification (SRGS)
- Pronunciation Lexicon Specification (PLS)

Lang Model Dictionary Phone Models
N-gram / THE th ax 4 0»@»8»8» th
Network THIS thih s O g >g >8>0 0

AN

@)D) —p Decoder > This is ...

S. Umesh (IIT-M) W3C 2010 May 7%, 2010 10 / 21
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ASR Engines from Academia

Sphinx (CMU)

HTK (Cambridge University)

o SUMMIT (MIT)

@ SONIC (University of Colorado)
@ Julius (CSRC, Japan)

@ CSLU (OGI school of Science and Engineering)

S. Umesh (IIT-M) W3C 2010 May 7%, 2010 11 /21

-
ASR engines from Industry

Loquendo ASR
@ Dragon Naturally Speaking

@ TeliSpeech Recognizer
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@ IBM ViaVoice

@ MacSpeech

@ Simmortel Voice
@ e-Speaking

@ VoiceFinger

@ LumenVox Speech Engine

A NGED) W3C 2010 May 7t 2010 12 /21
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.
Flexibility & Limitations of Academia ASRs

@ Very Flexible: Lot of freedom to make changes in different modules

@ Geared towards promoting research in different modules

@ Interoperability between ASRs is difficult
- An module working Sphinx cannot be easily made to work in HTK
- Input, output specifications differ between ASRs
o Storage formats are very different
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@ To use ASR in various applications, system should support standards.

- Allow easy interoperability
- To have a plug-n-play ASR

@ Industry engines follow standards but still do not allow easy
inter-operability between various industry engines.

S. Umesh (IIT-M) W3C 2010 May 7" 2010 13 /21
I
Conclusion

@ Standards exist for many mdoules of ASRs but not all

@ For some applications, current standards may not provide enough
flexibility

@ Academic ASRs do not follow standards but provide flexibility

@ Implementation aspects of Standards in ASR differ significantly from
research aspects of ASR

S. Umesh (IIT-M) W3C 2010 May 7, 2010 14 /21

113




[%2]
=
<
|_
gl
[}
=
S
c

114

I
Standards

@ The various kinds of standards over internet, distributed system and
desktops are as follows.
- Internet; Voice Extensible Markup Language (VXML)
- Distributed environment; Media Resource Control Protocol (MRCP)
- Desktop; Speech Application Programming Interface (SAPI)
- ASRs developed by the academia does not follow above standards where
as industry developed systems (such as supports most one or two

@ Microsofts SAPI
@ W3C Standards

- Voice XML

- Media Resource Control Protocol (MRCP)

- Speech Recognition Grammar Specification (SRGS)
- Pronunciation Lexicon Specification (PLS)

S. Umesh (IIT-M) W3C 2010 May 7", 2010 15 / 21
.
VXML

@ VoiceXML (VXML) is the W3C's standard XML format
@ Specify interactive voice dialogues between a human and a computer.

@ A kind of programming language that helps computers and other
devices operate through telephone lines.

@ Allows voice applications to be developed and deployed in an
analogous way to HTML for visual applications.

@ As HTML documents are interpreted by a visual web browser,
VoiceXML documents are interpreted by a voice browser or IVR.

@ VoiceXML has tags that instruct the voice browser to provide speech
synthesis, automatic speech recognition, dialog management, and
audio playback.

N GEY) W3C 2010 May 7%, 2010 16 / 21
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Voice XML and MRCP

@ Media Resource Control Protocol (MRCP) helps to talk to different
speech engines (TTS, ASR, Speaker id) in an efficient fashion.

N GEY) W3C 2010 May 7%, 2010 18 / 21
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MRCP

@ MRCP is designed to provide a mechanism for a client device requiring
audio/video stream processing to control processing resources on the

network.

@ The MRCP protocol defines the requests, responses, and events
needed to control the media processing resources.

@ Architecture

Application Layer
ASRITTS API

MRCP core protocol
stack

RTSP stack

TCP/IP stack

MRCP Client

S. Umesh (IIT-M) W3C 2010
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ASR plug-inon MRCP

RTSP stack

TCP/IP stack

MRCP media server

May 7%, 2010

20 / 21




SAPI

@ TheSAPIlis anAPldeveloped byMicrosoftto allow the use ofspeech
recognitionwithinWindowsapplications.

@ In general all versions of the API have been designed such that a
software developer can write an application to perform speech
recognition and synthesis by using a standard set of interfaces,
accessible from a variety of programming languages.

@ In addition, it is possible for a 3rd-party company to produce their own
Speech Recognition engine or adapt existing engines to work with
SAPI. In principle, as long as these engines conform to the defined
interfaces they can be used instead of the Microsoft-supplied engines.
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A Framework for Secure Communication using Hindi
for Web-based and Mobile Applications

Authors :

Dr. Saibal K. Pal
Scientific Analysis Group,
DRDO,Delhi India

Sarvesh Kumar
Sarvejeet Kumar
Mukesh Kumar

Department of computer Science
University of Delhi, Delhi India

Need for Translation and Security of
Regional Language

* Translation

As we know India is a multilingual country, so communication takes
place in many regional languages .

The translation of a regional language into corresponding English
script will provide a way to connect people through their native
languages.
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* Security

Many a times it is required to secure a communication in
regional language over the networks.

For example to secure an e-mail in a regional language.

118




Script Translation

Hindi English
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(Devnagari) (Roman)

How ??

Rule-based Script Translation

* DEVNAGARI
» Phonetics based script

» Words are largely written according to
phonetics(pronunciation)

» Possibility that a written word is pronounced differently is
very less

» Does not require memorizing spellings

These characteristics of Devnagari Script makes it EASY to
convert it into Roman
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Rule-based Script Translation (contd.)

* The pronunciation of Hindi(Devnagari) words
is not continuous, it takes momentary stops in
between.

e.g. Tu™ (SARGAM)

This Characteristic of Devnagari Script makes it DIFFICULT to
convert Devnagari into Roman.

Rules used in Translation

* Anusvaar rule
The occurrence of Anusvaar( ) in a Hindi word produces two sounds ‘=
and ’=‘depending upon the next consonant in the word .

If the next consonant is from ‘1 @ ’ then Anusvaar produces sound of

‘

"=* otherwise sound of ‘ =,
e.g. 4Gy = SAMBANDH

‘
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* Laghu swar and Deergh swar rule

e.g.
#7@ = Kamla OR Kamala (inappropriate but correct according to std.
Hindi)

In this example there is a DEERGH SWAR on ‘@ hence ‘a’ is not placed
between ‘m” and ‘I.
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Rules used in Translation (contd.)

* Rearrangement of vowel marks ( MATRA)

Rearranging REF ( ©)
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e.g. e is written as IR
g ispronouncedas ® ‘@ & T (SARVIJAN)

Rearranging (T)

e.g. feparar is written as s arma
f/a@ is pronouncedas & f @ 1 3 (KITAB)

Here the Matra( ) is placed at the position where it’s pronunciation occurs.

Screen-shot

Hindi (Devnagari) to English (Roman)
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Screen-shot

Sanskrit (Devnagari) to English (Roman)

Rule-based Condensation of Message

* We can condense the message according to
rules of texting languages as we do in SMSs.
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Condensed

iginal M
Original Message Message
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Rule-based Condensation of Message
(contd.)

* Abbreviations and Symbols can be used for certain frequent words in the
message.
e.g. mob. for mobile
@ for at
& for and
2day for today

etc.
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* Vowels can be omitted in a word in such a way that reduced word convey
same meaning as that of original. Repetition of consonants can also be

omitted.

e.g.
shortest m» shrtst
good = gd
something == smthng
message == mssg == msg
Engiah Test ' M5 Tet
File Edit Format File Edit Foemat
bharat ek pragtisheel desh hai. bhrt ek prgtshl dsh h.
N5 Ercrypt

English to SMS

123




Securing communication over the
WEB

* To ensure security of a message (Hindi or English), message is encrypted
using QUASIGROUP encryption scheme. QUASIGROUP of order 256 is

used.

Encrypted
M
essage Message

(Plain Text) (Cipher Text)

J

Screen-shot
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Encryption
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Thank You
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Contact:
Mobile : 4919650944960
Email : stonesarvesh@gamil.com
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Two fantastic developments and one crying need !!

Ajay Kolhatkar, PhD
Research Analyst,
Web 2.0 Research Lab, SETLabs,
Infosys Technologies Limited
Ajay_Kolhatkar@infosys.com

Well..maybe the third best !
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GO RES

See — Inbuilt cameras, sometimes one too many
Hear — Speech input, Voice activated commands
Touch — Vibration, Touch Screen,

Speak — Speakers, Earphones

Sense
— Motion — Accelerometers, Compass
— Location — GPS, Cell Tower Proximity, Triangulation
— Navigation — Maps, Routes




A truly global phenomenon

Long way to go yet !
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Canada
14.3 % of the population, United Kingdom,
18.2% of the population,

European Union,
16.4 % of the population,

Australia,

USA, 20% of the population,

18.1% of the population,

New Zealand
17% of the population,

Worldwide, 650 million people have
a disability

sthree out of every 10 families are touched by a
disability

By 2015 In 2001, 180 million people
* 20% of the EU will be over 65 worldwide were blind or

years of age . . .
¢ the number of people aged 60 Vlsua”y Impalred
or over will double in the next
30 years
e the number aged 80 or over
will increase by 10% by 2050 .

/.7 million people in the United States

In the United States, one in five
Across European Union people have some kind of
approximately 46 million people disability and one in 10 has a
have a disability severe disability

sThat’s approximately 54 million Americans




* The UK Government estimates

— their combined spending power is in excess of £200 bn
broken down into the following:

— 8.5 million disabled people with a combined spending
power of £40 bn;

— 20 million people over the age of 50 with a combined
spending power of £160 bn

e In USA, the discretionary income of people with
disabilities is $175 billion!

* The Web plays an important role and has significant
benefits for people with disabilities
— Of the 54 million Americans with a disability, 4 in 10 are online

— These users spend more time logged on and surfing the Internet
than nondisabled users

— On average, they spend 20 hours per week online

According to the Harris Poll, 48 percent of respondents
with disabilities reported that the quality of their lives
had been significantly improved by the Internet
compared to 27 percent of respondents without a
disability
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* About 97% of websites fail to meet the most basic
requirements for accessibility

* The number of people with disabilities —and income
to spend —is likely to increase
— The likelihood of having a disability increases with age, and
the overall population is aging
* Only 23% US federal government websites, 11% Non
Profit Organization’s websites and 6% corporate
websites in the US are accessible

United States of

America

United Kingdom

Australia

Canada

Germany
France
Netherlands

European Union

Rehabilitation Act, (USA, 1973)
Americans with Disabilities Act ( ) (USA, 1990) — Title Il & Title Il
Amended of the Communications Act (USA, 1996)
Rehabilitation Act Amendment, (USA, 1998)
Disability Discrimination of 1995 (UK, 1995)
Disability Rights Commission (DRC) published a Code of Practice for “Rights of Access — Goods,
Facilities, Services and Premises” (UK, 2002)
DRC Published Code of Practice for Website Accessibility ( ) (UK, 2006)
Disability Discrimination (1992)
WWW Accessibility (Disability) (Australia, 2000)
Canadian Human Rights (Canada, 1977)
Employment Equity Act (Canada, 1995)
Ontarians with Disabilities (Ontario, Canada, 2001)
Common Look and Feel (Canada, 2006)
on Barrier Free Information Technology or BITV (Germany, 2002)
Equal Opportunities (France, 2004)
Dutch on Quality of Government Websites (2006)
Unified Web Evaluation 1.0 (2006)




World Wide Web Consortia’s (W3C’s) Web
Accessibility Initiative (WAI).

Web Content Accessibility Guidelines (WCAG) 1.0 —
released in 1999

WCAG 2.0 — released in 2008
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Challenges
with the
device

Challenges Challenges
with the with the

users web

Scripts
Nuances
Spoken — Written language divide

Hinglish
Tamilish and many others ...lishes




Guidelines — MWBP by W3C
Standards —HTML 5
Product Companies

— Nokia Symbian OS — supports 3" Party Apps
— Apple iPhone 3G s (VoiceOver & Zoom)

— Google Android (TalkBack, Emacspeak)

— RIM Blackberry

— LG, Samsung, Sony Ericsson, Motorola

Software
MobileSpeak (codefactory)
Oratio for Blackberry(codefactory)
TALKS (Nuance)
TalkBack (Google)
VoiceMode — Speech to Text for Mobile
KNFB

Tested you patience didn’t I?
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