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Aims of This Presentation

* To provide a broad awareness of actual and potential
Language Technology applications

* To provide a framework for thinking about LT applications in
terms of the linguistic resources they need

* To provide a high-level understanding of what's involved in
building LT applications
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Outcomes

* By the end of this presentation you should:

—have an understanding of what LT is, and an appreciation of
the range of applications that LT enables

—have an insight into the technologies used in LT
applications

—be able to assess claims about the capabilities of LT
applications

—be aware of the major vendors and suppliers in LT
technologies
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Presentation Structure

* Part 1: Applications [2 hrs], 12:00—2:00pm
* Lunch Break
* Part 2: Techniques [2 hrs], 3:00—4:00pm
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Part 1: Applications
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A Definition

* Language Technology involves the application of knowledge
about human language in computer-based solutions
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Two Drivers for Language Technology

1. The need for intelligent, habitable, natural interfaces:
— Telephony-based apps need voice capabilities
—Nobody wants a keyboard on their intelligent microwave
2. The problem of information overload
—There’s too much stuff on the web
—There’s too much stuff in the filing cabinet
—Nobody has time to read all their email
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Related Terms

* Natural Language Processing
* Computational Linguistics

* Speech Technology

* Language Engineering

* Intelligent Text Processing

* Document Processing

* Artificial Intelligence

* Cognitive Science
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Two Dimensions

1.
2.

Speech versus Text
Input versus Output
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EXAMPLES | SPEECH TEXT

INPUT Desktop dictation | Optical character
packages, speech | recognition, text
recognition on the | mining
telephone

OutPuT | Information Dynamic web page
delivery via generation

synthesised voice




Principal Components
in a Language Technology Application

* Language input
—recognizing the words

* Language processing

—reasoning about the words to get at their meaning
* Language output
—rendering meaning as words
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Applications of Language Technology:
Language Input

* Speech Recognition
* Optical Character Recognition
* Handwriting Recognition
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Applications of Language Technology:

Language Processing

* Spoken Language Dialog Systems
* Search and Information Retrieval
* Writing Assistance

* Machine Translation

* Text Summarisation

* Question-answering Systems
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Applications of Language Technology:
Language Output

* Text-to-Speech
 Tailored Document Generation
* Dynamic Web Pages
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Principal Components
in a Language Technology Application

* Language input

—recognizing the words

* Language processing

—reasoning about the words to get at their meaning
* Language output
—rendering meaning as words
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Applications of Language Technology:
Language Input

* Speech Recognition

* Optical Character Recognition
* Handwriting Recognition

© Robert Dale 2007, 2008

15



Speech Recognition:
Key Focus and Applications

* Key Focus of the Technology

—Deriving a textual representation of a spoken utterance
* Applications

— Desktop command and control

— Dictation

— Telephony-based transaction and information services

—Embedded speech

— Podcast-to-text for search interfaces
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Speech Recognition:
Fundamental Issues

* Isolated word vs continuous speech
* Vocabulary size
* Speaker dependence vs speaker independence
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Speech Recognition:
Current State of the Art

* Cheap PC desktop software available: virtually a commodity
* 60—90% accuracy depending on circumstances
* A small number of major players in telephony-based systems

* 'Speech recognition’ is almost a commodity; it's what you wrap
around it that makes the difference
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Speech Recognition:
Current State of the Art

* Accuracy rates good enough for general dictation and simple
transactions, but depends on speaker—your mileage may vary

* Ease of handling errors is important
* Recognition is not understanding!
—Dictating a letter:

—Dear George ... How about we meet for lunch on
Thursday—no, actually—*Friday.

© Robert Dale 2007, 2008
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Speech Recognition:
Fielded Products

© Robert Dale 2007, 2008

~a.
NUANCE

Home > Products > IBM ViaVoice

IBM

can be mors productive.

View Editions »p

1BM ViaVoice for Windows

The IEM ViaVoice for Windows preduct family offers a

complete portfolic appealing to every level of user expertise:

Pro USB Edition
The flagship edition with advanced microphone technology.

Advanced Edition
Designed as a powerful productivity tool with new command
and control features.

Standard Edition
A versatile product with great dictation accuracy for the
home/home office.

Personal Edition
An exciting introduction to natural, continuous speech
recognition on the PC.

Copyright @ 2005 IBM Corp. All Rights R
US Government Users Restricted Right:

ViaVoice
You Talk, It Types

The IBM Yialoice product family pravides responsive, versatile, easy-to-use IBM speech
product offerings with exceptional accuracy for the desktop software marketplace,

IBM ViaVoice Release 10 product editions afford a "multi-modal
environment, freeing users from dependence on the keyboard and mouse for many
applications. Relzase 10 users who enter data more rapidly by speaking than by typing

vad.
Us=, duplication or d

Search

computer input

IBM ViaVoice for Macintosh

The IBM ViaVoice for Macintosh offerings were the first
continuous speech products on their Apple Macintosh
platforms in the consumer marketplace:

Mac 05 X Edition
Award-winning product for Mac with the sleek "Aqua” look
and feel!

Simply Dictation Mac 0S X Edition
Excellent introduction to dictation, editing & formatting text
on the Mac.

sure restricted by GSA ADP Schedule Contract vith 18M Corp.

IBM ViaVoice: http://www.nuance.com/viavoice/
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Speech Recognition:
Fielded Products

~.
NUANCE

Search

Home = Products = Dragon NaturallySpeaking

ﬁgfﬁ?allySpeakingg

: _ﬂqnle'éds.{”

Send e-mails and instant messages,
surf the web, create documents - all
by simply speaking. With Dragon
NaturallySpeaking 9, yvou'll be faster
than ever before and have more fun
with your PC. More

Search | Site Map | Contact

Turn talk into type, just $99*
Try the world's best-selling speech recognition software.
More Applications Supported

Dragon NaturallySpeaking 9 offers If you are looking to integrate the
specialized editions to help your waorld's best selling speech recognition
organization improve document technology into Microsoft® Windows®-
turnaround time, reduce transcription ba=zed applications, or want to batch
costs, and minimize the risk of process audio files using speech
repetitive stress injuries. More recognition on a server, get the latest

tools and resources to deploy
customized applications. More

Legal Notices | Privacy Policy | Accessibility

© 2007 Nuance Communications, Inc. All rights reserved.

Dragon Naturally Speaking: http://www.nuance.com/naturallyspeaking/
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Applications of Language Technology:
Language Input

* Speech Recognition

* Optical Character Recognition

* Handwriting Recognition

© Robert Dale 2007, 2008
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Optical Character Recognition:
Key Focus and Applications

* Key Focus of the Technology

—Deriving a computer-readable representation of printed
material

* Applications
—Scanning documents into ASCII form for electronic archival
—Business card readers
—Web site construction from printed documents

© Robert Dale 2007, 2008
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Menu-Translating Pens

IRISPen

7 & ;. /
Transltator @

You scan. It types!
and translates
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Optical Character Recognition:
Fundamental Issues

* Two issues: character segmentation and character recognition
* Problems: unclean data, ambiguity, and new typefaces
* Special fonts aid accuracy (look at your cheque book)

* Many OCR systems use linguistic knowledge to correct
recognition errors:

—N-grams for word choice during processing
—Spelling correction for post-processing
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Optical Character Recognition:
Current State of the Art

* 90% accuracy or better on clean text

* 100200 characters per second ... as opposed to 3—4
characters per second for typing

* Market development depends on recognising not only
characters, but also larger structural elements of documents

* Current apps include TTS ‘read-back’ for proofreading

* Postal services make use of OCR to recognize addresses and
assign zip codes in machine-readable form

© Robert Dale 2007, 2008
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Optical Character Recognition:
Fielded Products

© Robert Dale 2007, 2008

~a.
NUANCE

Home > Products > OmniPage

Search

OmniPage 16

An explosive 46% increase in speed
An amazing 27% increase in accuracy
I! 3DC Digital Camera Technology

A Complete Forms Solution

I! Integrated copies of PaperPort 11 and PDF Create! 4

Buy Now b

OmniPage Professional 16 is the
fastest and most precise way to
convert high volumes of paper, PDF
and forms into files you can edit and
search. Turn paper documents that
would take hours to re-type and layout
into perfectly formatted text
documents in seconds. OmniPage
Professional 16 also includes
PaperPort 11, the world’s most popular
desktop document management
software. OmniPage provides the
speed, quality and features required to
convert, edit, combine, organize, store
and share all your paper and PDF
documents. It's perfect for business
and government organizations of all
sizes. More

OmniPage: http://www.nuance.com/omnipage/

OmniPage 16, the entry-level version
of the world's best selling OCR
software, is the most precise way to
turn paper, PDF, and even digital
camera pictures into files you can
easily edit. Don't waste time re-
creating paper documents when
OmniPage can quickly turn them into
perfectly formatted digital documents
in that look just like the original -
complete with columns, tables, bullets
and graphics. It's the world's most
powerful document conversion
product, not to mention the easiest to
use. OmniPage 16 is ideal for students,
home office and small business users
alike. More

OmniPage Capture SDK

The OmniPage Capture SDK allows
software developers to significantly
reduce the cost of development and
speed time-to-market by providing
everything needed to add
sophisticated imaging, recognition and
PDF capabilities to commercial and in-
house software applications. More

OmniPage Pro X for Macintosh

OmniPage Pro X is the most advanced
OCR ever delivered to Macintosh
users, featuring a host of new features
designed to do one thing - save
customers mere time and effort than
ever before. More
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Optical Character Recognition:
Fielded Products

selact your ragion | site map | search | faedback | contact:

nnnv 1 OCR programs - ABBYY's award-winning

Optical Character Recognition Software 1
HOUE

Company Products Downloads Store Registration Support Search _

Home > Products > ABBYY FineReader OCR

Products
I ABBYY FineReader OCR

Product Features

What's new ® Unmatched recognition accuracy
Choose Version
® Revolutionary ADRT™ technology

Business Use

Technical Specifications
® Less clicks, greater efficiency with

Product-related Links i
new Results-Driven Interface

Awards and Reviews
Feadback

Where to Buy

About OCR

Digital Camera OCR

at’s New 5 = Business Use Lo igital Camera
e RER— ; . What's N ~ — Busi u . Digital C OCR
at is -

5 Key Featuras How to increase your ﬂ "9 Capture documents on

Other products s din . business efficiency with the go and convert them
et ready-to-use ineReader o editable files in a single

. . Get ready-t ABEYY FineRead to editable fil [
ABBYY FineReader Sprint HE* Readers o electronic documents step

and save your time on
ABBYY FineReader XIX reformatting

ABBYY FineReader: http://finereader.abbyy.com/
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Applications of Language Technology:
Language Input

* Speech Recognition
* Optical Character Recognition

* Handwriting Recognition

© Robert Dale 2007, 2008
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Handwriting Recognition:
Key Focus and Applications

* Key Focus of the Technology

—Deriving a computer-readable representation of human
handwriting

* Applications
—Forms processing

— Mail routing
—PDAs

© Robert Dale 2007, 2008
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Handwriting Recognition:
Fundamental Issues

* Everyone writes differently!

* |solated letters vs cursive script

* Better to train the user than to train the system?
—Apple Newton vs Palm’s Graffiti

* Many people can type faster than they can write
— S0, handwriting appropriate where keyboards are not
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Handwriting Recognition:
Current State of the Art

* Generally based on neural network technology
* 5-6% error rate typical for isolated letters

» Good typists tolerate up to 1% error rate on keyboards that
generate random errors

* Human subjects make 4—8% errors in isolated character
reading, and 1.5% errors given context

* Important distinction between online and offline recognition

© Robert Dale 2007, 2008
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Handwriting Recognition:
Fielded Products

* Isolated letters

—Palm’s Graffiti (www.palm.com)

— Computer Intelligence Corporation’s Jot (www.cic.com)
* Cursive Script

—Vision Objects (www.visionobjects.com)
— Microsoft Tablet PC

© Robert Dale 2007, 2008
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Palm’s Graffiti: www.palm.com
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Latter

A

E

el B= Foll B -«

Write lowercase letters on LEFT side,
and capital letters across MIDDLE of input area

Ctroke Laner Stroka Lattar Stroka Lattar Stwroka

A B R C & D

2 P G H h
J K L L
N 0 P r
R S 5 T

U V w W X
Z o
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Principal Components
in a Language Technology Application

* Language input
—recognizing the words

* Language processing

—reasoning about the words to get at their meaning
* Language output
—rendering meaning as words

© Robert Dale 2007, 2008
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Applications of Language Technology:

Language Processing

* Spoken Language Dialog Systems

* Search and Information Retrieval
* Writing Assistance

* Machine Translation

* Text Summarisation

* Question-answering Systems

© Robert Dale 2007, 2008
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Spoken Language Dialog Systems:
Key Focus and Applications

* Key Focus of the Technology

—Natural voice interactive dialogs with computer-based
systems

—Spoken dialogue systems communicate with users via
automatic speech recognition and text-to-speech interfaces,
and mediate the user's access to a back-end database

* Applications
— Information services: stock quotes, timetables
—Transaction services: banking, betting, flight reservations
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Spoken Language Dialog Systems:
Fundamental Issues

* Telephony-based systems cannot afford a training period

* Making a conversation too realistic falsely raises expectations
* Error handling is a significant issue

* Giving dialog initiative to the user increases difficulty

© Robert Dale 2007, 2008
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Spoken Language Dialog Systems:
Current State of the Art

* Commercial systems operational for limited transaction and
information services

—American Airlines flight information system
—Charles Schwab’s stock broking system

* Very limited, finite-state notion of dialog

* Limited natural language understanding

© Robert Dale 2007, 2008
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Speech Recognition:
Fielded Applications

* Speech engine vendors:

—Nuance
WWW.huance.com

— Philips
www.speech.philips.com

* Many third parties building systems around the core speech
engines delivered by these companies

© Robert Dale 2007, 2008
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Speech Recognition:
A Sample Dialog

User calls 8332 8888

System:
User:
System:
User:
System:
User:
System:
User:
System:
User:
System:

User:
System:

To book a taxi, say yes. To check a booking, say check. For anything else, say no.
Yes.

Are you travelling from 14A Spears Avenue Balmain?

Yes.

And what suburb are you going to?

Milson’s Point.

How many passengers are travelling?

One.

Are you ready now?

Yes.

Confirming your booking for a taxi from 14A Spears Avenue Balmain to Milson’s Point for
one person leaving now. Is that correct?

Yes.
Your booking for the next available taxi is confirmed. Your reference number is . . .

© Robert Dale 2007, 2008 41



Applications of Language Technology:

Language Processing

* Spoken Language Dialog Systems

e Search and Information Retrieval

* Writing Assistance

* Machine Translation

* Text Summarisation

* Question-answering Systems

© Robert Dale 2007, 2008
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Search and Information Retrieval:
Key Focus and Applications

* Key Foci of the Technology

— Concept-based search: moving beyond documents as bags
of words

—Named entity recognition
* Applications
—Intelligent web search
— Desktop document retrieval

© Robert Dale 2007, 2008
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Search and Information Retrieval:
Fundamental Issues

* Major failure in IR systems: vocabulary mismatch

—The information need is described using words other than
those used in relevant documents

—Solved by automatic expansion of the query
* Named Entities:

—One person or organisation can be referred to by many
name variants

—Many persons or organizations can share the same name

© Robert Dale 2007, 2008
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Search and Information Retrieval:
Current State of the Art

* Google, Yahoo!, Microsoft Live Search ...

* Thesaurus-based vocabulary expansion

* 'Did you mean ...?"

* (lustered Search

* People Search

* Predominantly rule-based Named Entity Recognition

* Limited linguistic analysis to determine phrases rather than
words

© Robert Dale 2007, 2008

45



Search and Information Retrieval:
People Search

VA ' f
7w |n O _ . Welc§m?, Guest
know your stuff. Company Search [ People Search Job Search Register | Signin | Help
Person Mame
IROber‘t Dale [ Search | Advanced Search
N ' Premium Services
|_ Person Mame | {5} Keyword/Company
| Filter Resuits | ‘ Results 1-25 of 347 people Sort By: | Default (Web Popularity) =l ‘
Geography:
|Se|ed Geography j Go to the Hew Ask.com! Brand New. Incredible New
Richer rezultz. More than just text. Search resultz at the New Ask.com.
i Experience Instant 'Getification’ Experience Instant "Getification’
Annual Revenues:
Ll o Name Company
[Nomin =] |Nomax |
Dale, Boh [ ™ Dale Studios Inc E4
Dale, Robert L™ Professor Macquarie University B4
Dale, Robin L™ Program Officer The Research Libraries Group =l
Inc
Dale, Robert P. L™ Judge
Dale, Bob B.L X Manager, Research and FPolymer Group | Inc.
Development Activities
Dale, Robert D. L™ Assistant Executive Director Virginia Baptist Mission Board 3

—

http://www.zoominfo.com/
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Search and Information Retrieval:
Clustered Search

web news images wikipedia blogs jobs more »

britney spears

clusters JELIE

All Results 259)

© Pictures 25

© Music 40

© Review (17)

© Downloads [12)

@ Britney Spears Lyrics (3)

© Album, Category (s

@ Blogs )

@ Baby g

© Divorce, Kevin Federline (s

© Book, Britney Spears's Heart-To-
Heart (5

more | all clusters

find in clusters:

| Find|

Fontsize: [a| [&] A A
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refer 5

Top 256 results of at least 44,927,024 retrieved for the query britney spears (details)

Britney's Career Pics

Check out the highs and lows of Britney's rollercoaster life! - handbag.com

Britney Spears

See Pics of Britney Clubbing w/ Mo Panties! Get Free Gossip Toolbar - www Starware com/Gossip

1.

Britney Spears | Blackout Magazine - Britney Com - Jive Records & @ &
Includes news, biography, photos, tour dates, audio, and video.

www_britney_com - [cache] - Live, Open Directory, Ask, Gigablast

Britney Spears - The Official Site & Q4 &

The official site. Features a photo gallery, tour information, and news about Britney.
www_britneyspears.com - [cache] - Live, Open Directory, Ask, Gigablast

Go Britney Spears Pics - 50,000+ Toxic Britney Pictures Pictures & A &

Britney Spears in a revealing outfit out with cousin - body stocking, pink leota - Nov 2, 2007
www_gobritney_.com - [cache] - Live, Open Directory, Ask, Gigablast

Britney Spears B &

Britney Jean Spears (born December 2, 1981) is an American Pop singer, songwriter and dancer. Her
career encompasses chart-topping records, high-profile advertising. and forays into acting and reality
television. She remains very popular throughout the world despite some controversy surrounding the
perceived sexual nature of her music and image.

en.wikipedia.org/wiki/Britney_Spears - [cache] - Wikipedia, Live, Ask

Britney-Spears.To You! - Britney Spears Portal - The Britney Spears ... B8 4 &
Biography, discography, musics, MP3, videos, pictures, clips. guestbook, and message boards.

http://clusty.com/
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Search and Information Retrieval:
Named Entity Recognition

© Robert Dale 2007, 2008

Eﬁ Inxight Search Extender For Google Desktop

Ite:i analytics

Hm‘ll[ln:lmll

2| v Fiee =] sesch ™) powered by inxight

CJacLm
[ Aer Lingus (1)
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[ Date Speaker Topic Organiz.
] DB Techneologies (1)

Must Contain: [any =) ikes

2l
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Results 1 - 10 of 33

W) Notes for Industry Watch 2008-10 doc

Analytics apps Inform Grammar Checkers In car stuff Windows Speech New Products EC.
Analytics Crystal 04-10-2006 http:biz. yahoo. com/prmews/0B0927 fnyw010. html

Top Mentions: Micrasolt, Gaogle, Search Technology Center, Linux, inxight

Waorking Data\500 Communi.. \Notes for Industry Watch 2006-10 - Open Folder -

12:30 PM

] Text Analytics Conference MNotes doc

TEMIS Teragram BASIS Clearfoest Inxight Attensity Inforsense 0B40: Value in Text, Value
Analytics Sath Grimas, Alta Plana Notes Writes __ maturity' A litthe text mining goes a
Top Mentions: TA, Inxight, SPSS, CTO, Justin Langseth

Working Data\400 CMCRC20.. \Text Analytics Conference Notes - Cpen Folder -

Oct7

burstsentiment_ulkbrochure_front
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analytics .. Corpora News Analytics 5> Burst >Sentiment

Top Mentions: www coporasoftwars com, Guidford Singapore Science Park, Singapora, £
[

Working Data\700 LTG Pty \CorporaSoftware_BurstSentiment - Cpen Folder - Curent |
Oct 7 =
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http://www.inxight.com/products/se_google/
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Applications of Language Technology:

Language Processing

* Spoken Language Dialog Systems
* Search and Information Retrieval

* Writing Assistance

e Machine Translation
e Text Summarisation
* Question-answering Systems

© Robert Dale 2007, 2008
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Grammar and Style Checking:
Key Focus and Applications

* Key Foci of the Technology

—Broad-coverage grammar development

— Getting beyond syntax to higher-level issues
* Applications

—Spell checking

— Grammar checking

— Style checking

© Robert Dale 2007, 2008
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Search and Information Retrieval:
Fundamental Issues

* Nobody has a parser that can correctly handle all the correct
sentences in the language, so recognizing errors is a bit of a
problem ...

* The detection of many grammatical errors require an
understanding of meaning or communicative intent

* Errors in grammar are only one aspect of writing where
assistance is required
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Search and Information Retrieval:
Current State of the Art

 Microsoft Word's Grammar Checker

—Much maligned by academics, it really does provide help for
those who need it

—Still a problem with false positives
— Still a problem with high expectations

© Robert Dale 2007, 2008
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Writing Assistance:
Word's Grammar Checker

Microsoft vilard - Document1

”@ Eile Edit Dictation Yiew Inzert Format Tools Table wWindow Help

” Mormal = Tahoma - 11 v| B 7 U :&ec HHa”EEE == |[i= ¢
==
e DGRy | 2Bt o- a® @
EE-|-1-|-2-|-3-|-4-|-5-|-5-|-:-'-|-3-|-9-|-1D-
Chips using new technology was performing well. Various
- Chips using new technology were
A chip using new technology was
Chips® using new technology was
Ignore Sentence
Srammar...
3
[=]
F
I:IEIEII:—I‘I I 13
”me' [ 5 | AutoShapes = ™. “w DD‘|&Y£Y&Y§_ =B ﬂ‘
| Page 1 Sec 1 11 |at 25cm Ln 1 Col 22

=] il =Rl =l EErl B EF
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Writing Assistance:
Word's Grammar Checker

“@ File Edit Dictation Yiew Insert Farmat Igol Table Wiindow Helo - ==l

” Hormal + Tahoma = -.-| B Subject-¥erb Agreement

The verb of a sentence must agree with the subject in number and in person, - 3
P — - AE + Instead of: Wwhat was Stephen and Laura like as schoolchildren?
“ s E # ‘ H 5 G el | = @ v | it s Consider: What were Stephen and Laura like as schoolchildreny

EE s A 2| e Instead of: Tom watch the snowy egret stab at the Fish,
« Consider; Tom watches the snowy egret skab at the fish,

Subject-verb Agreement;

Chips using new technology was i’ Ionaore |
performing well, lanore Al |
LI Mext Sentence I

Change I

A chip using new technology was
OR

Chips' using new technology was ;I

i Opkions. .. Lnda I Cancel

H| DA

El:=l=E RN b
“me'[:gﬁj|ﬂgt05hapes'\\\|:|O 4|&’£'£'E E.E|

[Page 1 Sec 1 11 [at 25em nt col 1 el il Al R B EE
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Writing Assistance:
WhiteSmoke

18-Language Dictionary |

WHITESMOKE™ 3 | N '| =

Write better. Right now.

* US$79.95 up
o www.whitesmoke.com

3 13453
Thanksgiving Giveaway | dars o

@& whitesmake.com

Affiliates Support

S US & British Versions =

NEW! WHITESMOKE 2008
NEW:

mrm:” m— ‘< The Premier English Writing Tool
¢ IS JUST A CLICK AWAY!

PERFECT oLy

OF everyene why Wiies

e GET IT NOW!

” / Click here!

in Dallas.
owever,

We met 2 possible customer at the exh
He was very interested in gur pr:
he have some issues with our
1 think we can give him a d

i
t. Tell me what vou think

Tirm

Upgrade and enrich’ your;, wiiting, =~
Y I “‘ l / mmm” 'g'u’“wwm' "f“’f“"“‘. e
oi i QuclEl i3ee e =

English Grammar and Spelling Software - Advanced Solutions for Your Writing

WhiteSmoke can improve your whole experience of written communication - at home, at the workplace and on the Internet. Based on
patented Natural Language Processing technology, WhiteSmoke performs advanced and context-based English grammar, spelling and

punctuation checking, as well as text enrichment with synonyms, adverbs and adjectives. Enhance your English writing in just one click
with WhiteSmoke, and communicate more effectively.

A Complete Suite of English Writing Tools:

& Grammar Check f Proofreading & Editing m] 3 I&ankgdtis Ethled -,I,—Dp 31 Business
+f Spell Check o Writing Templates Buglﬂ;ggZ.O £as In the World.
& Text Enrichment  English Dictionary ' “This innovative, patent-pending
+ Punctuation Check + Thesaurus for Synonyms .Y.AHOO_X technology is suitable for native
. . . and non-native English speakers
Letter Writing Creative Writing alike."”

. .
» Business Writing » Writing Emails — "WhiteSmoke is unequaled in its
# Essay Writing + Blogging Gk‘ ' field.”
» Legal Writing » Instant Messaging NBC \
wRead mure" . d more i.
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Applications of Language Technology:

Language Processing

* Spoken Language Dialog Systems
* Search and Information Retrieval
* Writing Assistance

e Machine Translation

* Text Summarisation
* Question-answering Systems

© Robert Dale 2007, 2008
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Machine Translation:
Key Focus and Applications

* Key Focus of the Technology

—Deriving a version of a document in a language other than
that used in the original document

* Applications
—Desktop and web-based translation services
—Spoken language translation services

© Robert Dale 2007, 2008
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Machine Translation:
Bowne Global Solution’s iTranslator

* Source English:

— With worldwide translation and documentation services, L&H can help you do business in any
market around the globe. Our technology and top-line people enable you to communicate
with employees and customers anywhere.

* Translated into French ...:

— Avec traduction mondiale et la documentation entretient, L&H peut vous aider a travailler
dans tout marché autour du globe. Notre technologie et gens de la sommet-ligne vous
permettent de communiquer n'importe ou avec les employés et les clients.

* ... and back into English:

— With world translation and the documentation maintains, L&H can help you to work in all
market around the globe. Our technology and people of the summit-line allow you to
communicate where with the employees and the customers.
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Machine Translation:
Systran’s Web-Based Translator

* Source English:

— With worldwide translation and documentation services, L&H can help you do business in any
market around the globe. Our technology and top-line people enable you to communicate
with employees and customers anywhere,

* Translated into Greek ...:

— Mg TIG TAYKOOHIEG UTNPETIEG METAPPATEWYV Kl TEKMNPiwong, L&H
MTopEi va oag Bon0NoEl va KAVETE ETIXEIPAOEIG OE OTOIAdATTOTE
ayopd o€ 6An Tnv udpodyeio. O1 dvBpwroi Hag TEXvoAoyiag Kal
KOPUPAIOG-YPANMNWY ETITPETOUV OE CAG VIO VA ETIKOIVWVIOOUV UE
TOUG UtAAARAOUG Kal TOUG TEAATEG OTOUDNTOTE.

* ... and back into English:

— With the world services of translations and documentation, L&H it can you help you make
enterprises in any market in the all globe. Our persons of technology and leading-line allow
in you in order to they communicate with the employees and the customers anywhere.
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Machine Translation:
Fundamental Issues

* The broad coverage required by mainstream translation
technologies exacerbates ambiguity problems

» Effectively limited to literal language use
* Main approaches:

—Transfer

— Interlingua

— Example-based

— More recently, statistical machine translation
* Real systems often Machine-Assisted Translation
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Machine Translation:
Current State of the Art

* Broad coverage systems already available via the Web
* Fast turnaround, acceptable error rate for gisting

» Higher accuracy can be achieved by carefully domain-targetted
systems

* Controlled languages such as Caterpillar English maximise
likelihood of accurate translation
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Machine Translation:
Fielded Products

* Systran—used by AltaVista
— http://www.systran.co.uk/
* Language Weaver
— http://www.languageweaver.com

© Robert Dale 2007, 2008
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Applications of Language Technology:

Language Processing

* Spoken Language Dialog Systems
* Search and Information Retrieval
* Writing Assistance

* Machine Translation

e Text Summarisation

* Question-answering Systems

© Robert Dale 2007, 2008
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Text Summarisation:
Key Focus and Applications

* Key Focus of the Technology

—Producing a version of a document that is shorter than the
original document

* Applications
— Information browsing
—Voice delivery of web pages and email
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Text Summarisation:
Fundamental Issues

* There are different kinds of summaries:
— Informative vs indicative
* Real summarisation requires real understanding

* Quality of ‘knowledge-free’ summarisation relies on aspects of
the document other than content
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Text Summarisation:
Current State of the Art

* Commercial systems work on a ‘sentence-extraction’ model
* Sentences extracted on basis of

—location

—linguistic cues

— statistical information
* Relatively knowledge-free but broad coverage as a result
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Text Summarisation:
Fielded Applications

* InXight’s Summarizer (www.inxight.com)
 MS Word’s Summarisation Tool
* Xerox demo incorporating OCR, MT and summarisation
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MS Word's Summarizer:
10% Summary

SummerFest 2006

SummerFest is the premier event on the HCSNet calendar. Held annually, SummerFest is an
inspiring week-long conference designed to bring together participants from the range of
disciplines that make up Human Communication Science.  SummerFest 2006, which was held
from 27 November to 1 December 2006 at the University of Sydney, encompassed our annual
two-day Summer School, our innovative speed papers session, and three interdisciplinary
workshops. The aim of SummerFest is to bring together as many members of HCSNet as
possible, to provide students with opportunities to hear the latest research and trends in the
range of disciplines that make up HCSNet, and to allow researchers in HCSNet to meet fellow
members, hear of their research interests, and begin to develop collaborations that cross
discipline boundaries. SummerFest 2006 attracted over 200 attendees, of whom over half
were students from 15 different tertiary institutions across Australia. Other participants
included international visitors, academics and faculty staff, and researchers from industry.
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MS Word's Summarizer:
25% Summary

SummerFest 2006

SummerFest is the premier event on the HCSNet calendar. Held annually, SummerFest is an
inspiring week-long conference designed to bring together participants from the range of
disciplines that make up Human Communication Science.  SummerFest 2006, which was held
from 27 November to 1 December 2006 at the University of Sydney, encompassed our annual
two-day Summer School, our innovative speed papers session, and three interdisciplinary
workshops. The aim of SummerFest is to bring together as many members of HCSNet as
possible, to provide students with opportunities to hear the latest research and trends in the
range of disciplines that make up HCSNet, and to allow researchers in HCSNet to meet fellow
members, hear of their research interests, and begin to develop collaborations that cross
discipline boundaries. SummerFest 2006 attracted over 200 attendees, of whom over half
were students from 15 different tertiary institutions across Australia. Other participants
included international visitors, academics and faculty staff, and researchers from industry.
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Applications of Language Technology:

Language Processing

* Spoken Language Dialog Systems
e Search and Information Retrieval
* Writing Assistance

* Machine Translation

* Text Summarisation

* Question-answering Systems
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Question-Answering Systems:
Key Focus and Applications

* Key Focus of the Technology

—Given a natural language query, produce an appropriate
response

* Applications
—Web-based information services
—Desktop help systems
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Question-Answering Systems:
Fundamental Issues

* Limiting coverage to short questions provides some restriction
on syntactic structure but leaves open vocabulary issues

* Real questions often contain presuppositions and contextual
assumptions:

—Where can | find my class timetable?
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Question-Answering Systems:
Current State of the Art

* Limited question analysis to determine query type and central
queried concept

* IR techniques used to return appropriate documents

* Data analysis to support construction of custom answers for
common questions

* Current technology claimed capable of reducing call center
expenses from (for example) $75 a call to 18c a call
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Question-Answering Systems:
Fielded Applications

* First generation:
—Ask Jeeves (www.askjeeves.com)
—iPhrase Technologies (www.iphrase.com)
—Soliloquy (www.soliloquy.com)

* Second generation:
—PowerSet (www.powerset.com)
—Hakia (www.hakia.com)

© Robert Dale 2007, 2008
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Principal Components
in a Language Technology Application

* Language input
—recognizing the words

* Language processing

—reasoning about the words to get at their meaning

* Language output

—rendering meaning as words
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Applications of Language Technology:
Language Output

* Text-to-Speech

* Tailored Document Generation
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Text-to-Speech:
Key Focus and Applications

* Key Focus of the Technology
—Production of natural sounding speech from a textual input
* Applications
—Spoken rendering of email via desktop and telephone
—Document proofreading
—\Voice portals
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Text-to-Speech:
Issues and State of the Art

* TTS in a vacuum requires reverse engineering of linguistic
information

— Appropriate use of intonation and phrasing
—Handling homophones
* High quality diphone concatenation is readily available:

—Short digital-audio segments are concatenated, and
intersegment smoothing performed to produce a
continuous sound

—Very appropriate where audio prerecording not usable
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Text-to-Speech:
Fielded Applications

* Nuance (www.nuance.com/realspeak/)
. (www.cepstral.com)
o AT&T (

* For comparison:
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Applications of Language Technology:
Language Output

* Text-to-Speech

* Tailored Document Generation
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Tailored Document Generation:
Key Focus and Applications

* Key Focus of the Technology

—Production of individually-tailored documents based on
parameter values

* Applications
— Individual, personalised advice-giving
— Customised personnel and policy manuals
— Web-delivered dynamic documents
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Tailored Document Generation:
Issues and State of the Art

* Mail-merge is the bottom-end of this technology

* Tailored composition of document components and associated
template filling can produce wide variations in output

* Going beyond mail-merge requires underlying knowledge
source rich enough to drive sophisticated linguistic abilities

* Applications with complex underlying models such as project
management software or CAD software can provide appropriate
input
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Tailored Document Generation:
Fielded Applications

* KnowledgePoint (www.knowledgepoint.com)
—Tailored job descriptions and personnel policies
— Automated performance review systems
* CoGenTex (www.cogentex.com)
— Automatic generation of project status reports
—Automatic generation of summaries of charts and tables

© Robert Dale 2007, 2008
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CoGenTex:
Chart Explainer

© Robert Dale 2007, 2008

Percentage of male felonv defendants,
by age of arrest, 1998
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For the 75 largest counties, the highest
percentage of male defendants is 90% for age
Under 18, followed by 87% for age 18-20. The
lowest percentage is 78% for age 30-34, with the
remaining four age groups at or below the value
of 84% for age 21-24. Averaging across all age
groups, the percentage is 82%.
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Summary

Language Input Language Processing Language Output

Speech Recognition Spoken Language Dialog ~ Text-to-Speech
Systems

Optical Character Search and Information Tailored Document

Recognition Retrieval Generation

Handwriting Recognition Writing Assistance

Machine Translation
Text Summarization
Question-answering
Systems
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Summary So Far

* Input technologies can achieve in excess of 90% accuracy

* Broad coverage applications have to rely on limited linguistic
knowledge

* Targetted applications can use more sophisticated linguistic
knowledge

* Qutput technologies are not yet a major focus
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Overview

* Traditional NLP Issues and Techniques

* How The Techniques Map to Applications
 Conclusions and Further Information
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Stages in Processing Language

Speech Stream

Word Boundary Detection

Word Sequence

:
:

Tagged Words

Syntactic Structure

;CLexical Lookup>

Syntactic Analysis

Literal Interpretation

Speech Act Interpretation

)(Semaﬁtic Analysis
)@agmaﬁc Analysis>

Discourse Interpretation

)Glan RecognitioD
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Word Boundary Detection

* recognise speech
* wreck a nice peach
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Word Boundary Detection

* A speech recognition system needs to recognise the phonemes
that were spoken and then assemble these into valid
sequences of words

* Different people pronounce phonemes in different ways: an
acoustic model captures a representation of the possible
renderings of phonemes that can be matched against

* A language model indicates what sequences of words are
possible
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Stages in Processing Language

Speech Stream

mwundary DetectiD

Word Sequence
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Lexical Ambiguity

* The astronomer saw the star.
e The astronomer married the star.
* King Kong sat on the bank.
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Lexical Ambiguity

* Early methods were rule-based and relied on at least a partial
understanding of the context

* Selectional restrictions in the lexicon:
—marry[agent=animate, object=animate]
—star, [+animate] % famous or celebrated-person
—star, [-animate] % celestial object

* Modern techniques rely on statistical evidence derived from
large bodies of text
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Stages in Processing Language

Speech Stream

:

Word Boundary Det@
><Lexical Lookup>

Word Sequence

Tagged Words
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Structural Ambiguity

* The astronomer saw the star with a telescope.
* The astronomer married the star with a history.
* Visiting uncles can be a nuisance.

* | forgot how good beer tastes.
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Structural Ambiguity

* The man saw the boy with the telescope

S
/\
NP VP
N I
Dt N V NP PP

2 NN

Det N Prep NP
PN
Det N

The man saw the boy with the telescope
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Structural Ambiguity

* A grammar inventorises the possible syntactic structures in a
language by means of a fine set of rules

* These rules dictate how symbols in the language can be
combined to create well-formed sentences

S—> NP VP
NP — Det N
VP — VNP

* A parser uses a set of grammar rules to attribute a syntactic
structure to a well-formed string
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Stages in Processing Language

Speech Stream

MBoundary Det@

)i_exical LookUD
><Syntactic AnaIysD

Word Sequence

Tagged Words

Syntactic Structure
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Anaphora Resolution

* [The councillors|refused the women a permit because they
feared revolution.

* The councillors refused the women|a permit because they

advocated revolution.
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Anaphora Resolution

* Anaphora resolution is just one of a range of problems in
semantic interpretation

* Anaphora resolution involves all kinds of linguistic knowledge:

intonational, syntactic, semantic and pragmatic:
—Maisy swore at Sabine then she insulted her.
—Jim hurt him,
—Andy put the cake on the table and ate it.
—Sue went to Mary’s house and she cooked her dinner.
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Stages in Processing Language

Speech Stream

Word Sequence

mwundary DetectD

Tagged Words

)Q_exical Looku;>

Syntactic Structure

)@ntactic Analysis>

Literal Interpretation
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Non-literal Meaning

* Can you pass the salt?
* You're standing on my foot.
* His handwriting is very good.
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Non-literal Meaning

* We always understand language in a context

* Qur rich store of world knowledge allows us to draw the
appropriate inferences to construct an appropriate
interpretation

* Access to a similar store of world knowledge is a significant
problem for computers

* As a result, successful applications of NLP lie in areas where
we can closely constrain the context and therefore the range of
possible interpretations
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Stages in Processing Language

Speech Stream

Word Sequence

mwundary DetectD

Tagged Words

)i_exical Looku;>

Syntactic Structure

mntactic Analysis>

Literal Interpretation

Speech Act Interpretation

>Qagmatic Analysis>
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Plan Recognition

Plan inference and co-operative response:

User:
System:
User:
System:
User:
System:
User:
System:
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Which students got an F in Comp248 in 19937

None.

Did anyone fail Comp248 in 19937

No.

How many people passed Comp248 in 19937
Lero.,

Was Comp248 given in 19937

No.



Stages in Processing Language

Speech Stream

Word Sequence

mwundary DetectD

Tagged Words

)C_exical Looku;>

Syntactic Structure

>@ntactic Analysis>

Literal Interpretation

Speech Act Interpretation

)@agmaﬁc AnaIyD

Discourse Interpretation

>ﬁlan Recognitior>
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Plan Recognition

* When we take part in dialog, we are constantly making
predictions as to what the other party in the dialog wants

* Research systems use complex inferences over assumed user
heliefs and intentions

* Truly intelligent systems need to do the same thing
* Meaning results from the text and the context in combination
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Overview

* Traditional NLP Issues and Techniques

* How The Techniques Map to Applications

— Getting Language Into the Machine

— Lexical Knowledge

— Syntactic Knowledge

—Semantic and Pragmatic Knowledge
* Conclusions and Further Information
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Getting Language into the Machine

* Speech Stream: recognize phonemes, segment into words,
represent as a stream or lattice of space-separated word
tokens

* Handwriting Recognition: recognise characters in cursive
script, represent as space-separated word tokens

* Optical Character Recognition: recognise characters within
page layout, combine into space-separated word tokens

* Existing Electronically Encoded Documents: strip out
formatting commands and control characters, represent as
space-separated word tokens
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Getting Language into the Machine

* Tokenisation:

—the process of breaking up a sequence of characters in a
text by locating the word boundaries

—the words thus identified are tokens

—in languages where no word boundaries are explicitly
marked in the writing system, this is also known as word
segmentation
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Getting Language into the Machine

* Sentence Segmentation
—the process of identifying sentence boundaries

—involves sentence boundary detection, disambiguation or
recognition
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Tokenisation and Sentence Segmentation

* The two tasks are not independent:
— Maria finished her Ph.D. yesterday.
— Yesterday Maria finished her Ph.D.
* Real sentence boundary recognition is hard!

— Two high-ranking positions were filled Friday by Penn St.

University President Graham Spencer.

— Two high-ranking positions were filled Friday by Penn St.

University President Graham Spencer announced the
appointments.
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Overview

* Traditional NLP Issues and Techniques
* How The Techniques Map to Applications
— Getting Language Into the Machine

— Lexical Knowledge

—Syntactic Knowledge
—Semantic and Pragmatic Knowledge
* Conclusions and Further Information
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Word Lists

* The minimal linguistic resource required for many applications:
a list of the words in the language

— Generally required for spell checking and correction
—Can reduce error rates in OCR and handwriting recognition

* Spell checking can also be carried out using lists of valid
character bigrams or trigrams—but this isn’t enough for
correction
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Word Lists

* Existing IR and Text Summarisation systems can perform
without word lists:

—In simple IR, words are just strings of characters

—In simple Text Summarisation, sentences are just sequences
of words, which are strings of characters

* Benefit: absolutely broad coverage
* Cost: zero leverage of linguistic information
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Word Lists

* Atypical desk dictionary contains around 50000—150000
entries

* In 44 million words of Associated Press newswire text collected
over 10 months, there were 300000 different tokens

* How do you build a lexicon big enough to deal with real
language?

* One possibility: make use of machine readable dictionaries
* A popular MRD: Longman’s Dictionary of Contemporary English
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Word Lists

* How many words do you need? It has been suggested that by
age 17 we know 80000 words.

 But: it has been estimated that 8000 base forms of words
(morphemes) is sufficient to handle 95% of texts

* Typically, 15 most frequent words account for 25% of tokens
* 100 most frequent words account for 60% of tokens
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Word Frequencies

Rank Spolfen ertt.en French German
English English
1 the the de der
2 and of le die
3 | to la und
4 to in et in
5 of and les des
6 a a des den
7 you for est zu
8 that was un das
9 in is ure von
10 it that du fur
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Dictionaries

* Adictionary (or lexicon) is a collection of words with associated
information:

— A mapping to phonetic transcriptions is required for speech
recognition

— A mapping to parts of speech is required for almost all
language technology applications that do anything with the
words once recognised

© Robert Dale 2007, 2008 129



Dictionaries: Phonetic

* The Roman alphabet has 26 characters, but English has
around 44 distinct phonemes

* Phonetic transcription traditionally notated using IPA, the
International Phonetic Alphabet, but more recent encodings are
computer-readable

01 Into'nafonsl fo'netik sasousi'erfn
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Dictionaries: Part of Speech

* Every word has a Syntactic Category or Part of Speech

* Parts of speech are important because they constrain how
sentences can be put together

* Two broad types: Open Class words vs Closed Class words
* This information is needed for syntactic analysis
* Problem: dealing with unknown words
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Dictionaries: Part of Speech

* Nouns

— projector, money, infidelity, amazement,
antidisestablishmentarianism ...

* Verbs
—run, fly, walk, procrastinate, believe ...
* Adjectives
—crazy, green, hungry, unbelievable, amazed, smart ...

* Adverbs
—slowly, hungrily, unbelievably ...
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Dictionaries: Part of Speech

* Determiners
—a, the, this, that, these, those ...
* Conjunctions
—and, but, therefore, because ...
* Prepositions
—in, on, under, between, to, from ...
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Morphology and the Dictionary

* Listing information on every word in the language separately
fails to observe that there are systematic relationships between
words

* We can save space by recognising the morphological structure
of words, and constructing them from their component parts by
rule

* Morphological processing can help in providing Part of Speech
information for unknown words
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Inflectional Morphology

Root Form + Affix; affix can be a Prefix, Infix or Suffix
Part of speech remains constant; same basic meaning

Examples:
— deliver + s = delivers [third person singular present tense]
— deliver + ing = delivering [present participle]
— deliver + ed = delivered [past tense]

Root form also known as the Base, Stem, or Lemma

Root forms are Free Morphemes
Affixes are usually Bound Morphemes
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Derivational Morphology

* A word of one category is used to derive a word of another
category

* friend [noun] + ly [suffix] = friendly [adjective]
* friendly [adjective] + ness [suffix] = friendliness [noun]
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Stemming

* Many IR systems use a linguistically under-motivated but
simpler process called stemming to conflate words with a
common base

* A popular model: the Porter Stemmer
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Overview

* Traditional NLP Issues and Techniques

* How The Techniques Map to Applications
— Getting Language Into the Machine
— Lexical Knowledge
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Building Syntactic Representations

* A significant proportion of the work in traditional NLP has
focused on syntactic analysis

—sophisticated linguistic formalisms for capturing
generalisations

— efficient parsing techniques for broad coverage syntactic
analysis
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Applications of Syntactic Analysis

* Rich analysis generally required for
— Grammar checking
—Transfer-based and Interlingua-based Machine Translation
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Applications of Syntactic Analysis

* Limited syntactic coverage required for:
—Spoken-language dialog systems
— Question-answering systems
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Applications of Syntactic Analysis

* Shallower techniques based on finite state grammars sufficient
for

— Concept-based information retrieval
— Information extraction technologies
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Semantics as Logical Form

* Typically expressed using First Order Predicate Calculus:
—variables
— predicates
—logical connectives
—quantifiers

* Other forms of logic required to express possibility, necessity,
temporal phenomena ...
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From Syntax to Semantics

S
dx3y RED(x) & BALL1(x) & BANK1(y) & ON(x,y)
/ LOG@
et Adj V Prep Det
the red baII |s on the bank

SYNTACTIC ANALYSIS

—— FINAL REPRESENTATION —

© Robert Dale 2007, 2008 145



From Syntax to Semantics

The red ball is on the It belongs to John.
IxTy Flk)l?[?(l}(') & BALL1 (x) & BANK1(y) & ON(x,y) Ix3y NAME(x, John) & OWNS(x,y)

HAS-PROP
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How Do We Get From Syntax to Semantics?

* Meaning is compositional: the meaning of a constituent is
derived solely from the meanings of its subconstituents and
their means of combination

* An elegant approach: the lambda calculus

* Each lexical entry expresses the meaning of the word as a
lambda expression; the rules of the grammar indicate how
these expressions are to be combined
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Case Frames

* If we ignore quantificational phenomena, most significant aspect of
meaning is ‘who did what to whom’

* Semantically, each verb carries a set of case roles that specify the
semantic relationships corresponding to the different participants in the
event described:

— AGENT

— PATIENT

— INSTRUMENT
— SOURCE

— DESTINATION
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Case Roles and Case Frames

We can introduce events as logical variables:

The astronomer saw the star with a telescope

JeIxTyTz SEE(e) & PAST(e) & ASTRONOMER(x) & STAR1 (y) & TELESCOPE(z) &
AGENT(e,x) & PATIENT(e,y) & INSTRUMENT (e,z)

The astronomer married the star with a birthmark

JeTxTyTz MARRY(e) & PAST(e) & ASTRONOMER(x) & STAR2(y) & BIRTHMARK (2) &
AGENT(ex) & PATIENT(e,y) & POSSESS(y,2)
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A Feature Structure Representation

index: el
sem: [pred: see -
time: < now - _
args: |agent: index: al
| Sem:  ASTRONOMER |
patient: index: si ]
| Sem:  STAR

instrument: | index: t1
sem: TELESCOPE
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Semantic and Pragmatic Knowledge

* From a theoretical perspective, semantics and pragmatics are
distinct

* In practical systems, pragmatic issues are often ‘compiled-
down’ into semantics, or even into the syntax

* For practical applications this is valid because of the limited
coverage required
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A Grammar Rule in a Dialog System

* Semantics compiled into syntax:

balance-request —
((what is | what’s) (my |the) balance [please]) |
((tell me the | check my) balance [please])
<requesttype=balance>

pin-change-request —
((can 1]1'd like to) change my (pin [number] | personal

identification number | access code)[please]
<requesttype=pin-change>
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Interlingua Mappings in Machine Translation

* Representations similar to case frames serve as interlingua: a
evel of representation that embodies the basic concepts in a
anguage-independent form

* Pragmatics? Some options
— Pragmatics compiled into semantics
—Pragmatics as a free lunch
— Treat special cases separately
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Overview

* Traditional NLP Issues and Techniques
* How The Techniques Map to Applications

 Conclusions and Further Information
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Technology Map:
Spoken Language Dialog Systems

* Limited grammatical coverage: simple syntax, effectively
represented by means of semantic grammars

* Rich phonetically-annotated lexica for speech recognition and
synthesis

* Hard-wired, implicit pragmatics
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Technology Map:
Search and Information Retrieval

* Most techniques based on statistics over words
* No real language processing

* Processing speed a major factor for more sophisticated
approaches
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Technology Map:
Writing Assistance

* Syntactic analysis defines the current limit of sophisticated
processing

* Stylistic analysis restricted to simple pattern matching
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Technology Map:
Machine Translation

* Large lexica
* Rich syntactic analysis

* For transfer-based systems, structural and lexical mapping
rules; limited semantic constraints

For interlingua-based systems, some level of semantic analysis
* Current statistical systems rely on large bilingual corpora
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Technology Map:
Text Summarisation

* Current commercial systems use virtually no knowledge of
language, other than extraction rules based on specific
linguistic cues

* Statistically-based research systems now focussing on different
kinds of summaries:

— Multi-document summaries
—Update summaries

* Interesting research direction: combination of information
extraction technology with natural language generation
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Technology Map:
Query Systems

* Existing systems use combination of linguistic knowledge of
question forms + finite state grammars

* Answers found by information retrieval with some minimal NLP

* Quality results come from string matching to hand-crafted
answers for frequent questions

* Powerset has the rights to use Xerox's rich parsing technology,
so some people think this could be a Google-killer ...
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Where The Action Is Today

* Statistical approaches to everything, but most successfully in
machine translation

* Question-answering
* Voice search
* Audio mining
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Finding Out More: Comprehensive Texts

* R Dale, H Moisl and H Somers (eds) [2000] Handbook of
Natural Language Processing. Marcel Dekker Inc.

* D Jurafsky and J Martin [2000] Speech and Language
Processing. Prentice-Hall; new edition forthcoming.

* R Cole, A Zaenen and A Zampolli (eds) [1998] Survey of the
State of the Art in Human Language Technology. Cambridge
University Press. Available free on the web.
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Finding Out More: Research Journals

* Computational Linguistics

* Natural Language Engineering

* Machine Translation

* Speech Communication

* Computer Speech and Language
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Finding Out More: Professional Associations

* Association for Computational Linguistics
—www.aclweb.org

* European Association for Machine Translation
—Wwww.eamt.org

* Association for Machine Translation in the Americas
—www.amtaweb.org/

* International Speech Communication Association
—www.isca-speech.org
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Finding Out More: Research Conferences

* Association for Computational Linguistics

* COLING: International Conference on Computational Linguistics
* Interspeech

* MT Summit
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Finding Out More: Mailing Lists

* Corpora (http://nora.hd.uib.no/corpora/)
e MT-List (http://www.eamt.org/mt-list.html)
* The Linguist List (http://linguistlist.org)
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Cute Applications #1:
Control Your Home by Voice

* One Voice's Media Center
Communicator

} Voice Recognition «H» Communications «H» mceSpeechTools «H» Xbox 360

«H» News & Reviews «H»

Online Store «}

Media Center Communicator™

Imagine walking into your home and simply
speaking to play music, watch TV, read and
send e-mail, call to order a pizza and more.
MNow, with Media Center Communicator, you
have full control of your Digital Home using
only your voice.

1 Features & Benefits |

e www.onev.com/mcc/
« US$79.95

m NEW: Wireless Microphone Just Say itto Play it.
edi i

Comﬁ':,rc.'i%}'g; with 30 Meter Range 4 BN Watch Demonstration Video
= The LTB® Q-Bean Wirsless 2.0

% Media Center Communicator (MCC) is software, designed
Microphone system lets you move In your

world o your music and media cen specifically for Windows Vista Media Center, tha_t allnws usars
follow. [mare] to simply speak to access the content they desire using voice

recognition. MCC requires No Voice Training and No
Programming so it is ready to use right out of the box.

One Voice Media Center
Communicator has eamed the
"Works with Windows Vista™"
logo.

About One Voice | Contact | Support | Become a Reseller | Downloads @
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Cute Applications #2:
The Smart Shopper

US$149.99

© Robert Dale 2007, 2008

S)
SmartShoppef

SmartShopper Retail Partners Our Product Customer Service Tell a Friend Buy Online

Free Shipping
Free shipping on SmartShopper units shipped

via ground shipping method. Some restrictions
apply, click here for details.

Say it, Print it, Go get it! USERREVIEWS Add
"This is the best "gadget" I have ever

SmartShopper is an easy-to-use electronic bought. I love it!! It really does make
device that helps you make your grocery list. shopping easier and faster. The help
Adding an item to your list is easy. Simply site is great, and it was easy to order
press record and speak the name of the item omore paper. Which I had to do because
items you wish to add. Press Print, and I use it so much." -Gwen
SmartShopper prints your list categorized by

grocery departments such as "frozen foods" or 1 love my Smartshopper very much.
"produce”. It's that easy! It's extremely fun and easy to use,

saves valuable time, and looks great."

"Wow! T will never be without it - how
easy - my favorite kitchen item - saves
News & Media me so much time." -Karen

"Take my microwave oven but don't
take my SmartShopper."
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Cute Applications #3:

The Voice Interactive Alarm Clock

© Robert Dale 2007, 2008

Hammacher Schlemmer

Offering the Bast, the Only and the Unexpected for 159 years

Questions?

Call 1-800-321-1484

New Arrivals
Our Favorites
The Best

Gift Guide
Holiday Decorating
Christmas Trees

Apparel

Electronics ";'. click here to =ee larger image
Home Care

o el I Lifetime Guarantee

Home Office

Lt I Shipping & Service Charges
Outdoar Living I Consider a Gift Certificate

Personal Care I Corporate Gifts & Incentives
Sport & Leisure

Toys & Games
e R A Tl a friend »
Gift Certificates

Special Values

Our Rather Famous

Unconditional
Lifetime Guarantee

JOIN OUR EMAIL LIST
Ienteremail @

CORPORATE GIFTS
-

A=

CUSTOMER SERVICE | ORDER STATUS search keyword or item #

The Voice Interactive Alarm Clock.

This is the alarm clock that responds to
voice commands using advanced speech
recognition technology, and it allows you to
record voice messages for use in place of
the unpleasant buzzers found in common
alarm clocks. The voice activation is
prompted by the trigger phrase, "Alarm
Clock,” enabling you to hear the current
time, listen to recorded memos, turn on the
night light function, and find out how many
alarms are set using the following voice

commands; "What time is it,” "Play Memo,"

"Might Light,” or "Any Alarms." The snooze
function is activated without requiring the
use of the trigger phrase by saying
"Snooze,” ensuring 10 more minutes of
sleep. The easy to read LCD shows the
time and day of the week, and is backlit for
optimal viewi ng day or night. The alarm
clock can be programmed to turm on a
television instead of sounding an audible
alarm. Requires three C batteries. 7" H x 4"
Wx3"L. (41bs.)

ltem 73847 ... $59.95

SOLD ouUT

Due to the popularity of this item, we are
unexpectedly sold out. Please contact
customer service at 1-800-321-1484

renardinn futire nrnduct availahilite

“ou may be alzo
interested in:

)

Peaceful
Progression
Wake Up Clock

D
o

The Flying Alarm
Clock

The Only Voice
Activated
Answering
Machine

o)

HOME * CATALOG QUICK CRODER * ONLINE CATALCG * REQUEST CATALOG = NEW YORK STORE = CORFORATE GIFTS = ‘ g:gppme
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Cute Applications #4:
Multilingual Speech to Speech Translation

© Robert Dale 2007, 2008

Buy now and
get a 10-

S | languane

Universal
Translator
ML350
(£82alue)

| free!

ECTACO ITRAVL NTL-9C Talking 2-way Multilingual
Language Communicator and Electronic Dictionary

Order Now - |

ECTACO iTRAVL NTL-9C Talking 2-way Multilingual Language
Communicator and Electronic Dictionary

Christmas Price: £347.95

Order Now

Enalish
English
Enaglish
English
Enaglish
English
Enaglish
English

Language pair:

=<-» English, English <-> Russian, Russian <-= English,
<-= Spanish, Spanish <-= English,

<-= Poligh, Polish <-= English,

<-= (3erman, German <-= Enaglish,

=<-> Portuguese, Portuguese =-= English,

<-= French, French =-= English,

=<-= Italian, Italian <-= Enalish,

<-= Chinese, Chinese <-= English,

Absolutely unique in the world of handheld language and travel assistants the
multilingual ITRAVL MTL-9C includes everything the business or leisure traveler
needs to make visiting foreign destinations an enjoyable and easily navigated

experience.
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Cute Applications #5:
NEC's PaPeRo Blogbot
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Follow-up Comments and Questions

* Please email rdale@ics.mq.edu.au
* Thanks for coming|
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