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Motivation

* Information Hierarchy
— Data
* The raw material of information
— Information

» Data organized and presented by
someone

— Knowledge

* Information read, heard or seen and
understood

— Wisdom

 Distilled and integrated knowledge and
understanding

Knowledge

Information

Data
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Motivation (cont.)

« User information need

— Find all docs containing information on college tennis
teams which:

(1) are maintained by a USA university and
(2) participate in the NCAA tournament

(3) National ranking in last three years and
contact information

]

Emphasis is on the retrieval of
Qulery information (not data)

Search engine/IR system
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Information Retrieval

Deal with the representation, storage, organization of,
and access to information items

Focus is on the user information need
— Information about a subject or topic

— Semantics is frequently loose

— Small errors are tolerated

Handle natural language text which is not always well
structured and could be semantically ambiguous
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Data Retrieval

 Determine which document of a collection contain the
keywords in the user query

* Retrieve all objects (attributes) which satisfy clearly
defined conditions in a regular expression or a relational
algebra expression

— Which documents contain a set of keywords?
— Well defined semantics
— A single erroneous object implies failure!
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Motivation (cont.)

* |IR system
— Interpret contents of information items (docs)

— Generate a ranking which reflects relevance

— Notion of relevance is most important
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IR at the Center of the Stage

* IR In the last 20 years:
— Modelng, classification, clustering, filtering
— User interfaces and visualization
— Systems and languages

« WWW environment (90~)

— Universal repository of knowledge and culture
— Without frontiers: free universal access
— Lack of well-defined data model
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IR Main Issues

* The effective retrieval of relevant information affected by
— The user task

— Logical view of the documents
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The User Task

« Translate the information need into a query in the
language provided by the system
— A set of words conveying the semantics of the information need

 Browse the retrieved documents

Retrieval

i Information Records
F1 racing Directions to BfOWSIﬂg ormatio

Le Mans
Tourism in France \ /
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Logical View of the Documents

« A full text view (representation)
— Represent document by its whole set of words
« Complete but higher computational cost

« A set of index terms by a human subject
— Derived automatically or generated by a specialist
» Concise but may poor

* An intermediate representation with feasible text
operations
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Logical View of the Documents (cont.)

« Text operations
— Elimination of stop-words (e.g. articles, connectives, ...)
— The use of stemming (e.g. tense, ...)

— The identification of noun groups
— Compression ....

» Text structure (chapters, sections, ...)

// N \\\

5 accents, t q Noun t ) Manual |
0CS spacing, | stopwords i | groups | stemming i | indexing ;
ete i T~ 7
text + /
structure structure text 5 i i |
i v v v v v
structure Full text - > Index terms
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Different Views of the IR Problem

« Computer-centered (commercial perspective)
— Efficient indexing approaches
— High performance matching ranking algorithms

« Human-centered (academic perceptive)
— Studies of user behaviors Libr'ar'y science
— Understanding of user needs
psychology

IR 2004 — Berlin Chen 13



IR for Web and Digital Libraries

 Questions should be addressed
—  Still difficult to retrieve information relevant to user needs

— Quick response is becoming more and more a pressing factor
(Precision vs. Recall)

— The user interaction with the system (HCI, Human Computer
Interaction)

« Other concerns

—  Security and privacy
—  Copyright and patent
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The Retrieval Process

Text

N r_ L B 011 s .
i i Interface 4,10
| | user need Text
: :

|
i | Text Operations
| | 6,7
| |
| | l logical view logical view J
I |
I |
i Lo X o Query Indexing DB Manager
i user feedback perations Module
| 5 8
| .
i query J inverted file l
|
i Searching |¢--———————————————_
i 8 w
| retrieved docs
| Text
| : Database
ittty Ranking

ranked docs ) ~ @~
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The Retrieval Process (cont.)

* In current retrieval systems
— Users almost never declare his information need

* Only a short queries composed few words
(typically fewer than 4 words)

— Users have no knowledge of the text or query operations

Poor formulated queries lead to poor retrieval |
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« Four Main Topics

TEXT IR

Retrieval Models &
Evaluation

i

(

Improvements on
Retrieval

y

¢

Efficient
Processing

J

A

Major Topics

HUMAN-COMPUTER
INTERACTION FOR IR

Interfaces &
Visualization

N

APPLICATIONS OF IR

2N

MULTIMEDIA R

[Multimedia Modeling &

Searching

Bibliographic
Systems

The Web

L Digital LibrariesJ

A

Figure 1.4 Topics which compose the book and their relationships.
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Major Topics (cont.)

Text IR

— Retrieval models, evaluation methods, indexing

Human-Computer Interaction (HCI)
— Improved user interfaces and better data visualization tools

Multimedia IR

— Text, speech, audio and video contents
— Multidisciplinary approaches

Applications
— Web, bibliographic systems, digital libraries
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Textbook Topics

TEXT IR

HUMAN-COMPUTER
INTERACTION FOR IR

MULTIMEDLA IR

APPLICATIONS OF IR

L
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L
[_ Retrieval Ewvaluation J

Cuery Languages Texi Languages

Querl Operations Texit i)pcrall-:-n-i

In|.1L sing & Sea n.hlngﬁ@
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T
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-
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[ User Interfaces & Visualization m
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"

t

I: Indexing & Searching @

.

(. Searching the Web ]@

ey

¥

[Inl’-:rnluli-:n Retrieval in the Library IE

DMgital Librarics
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Improverments
on Retrieval

Efficient
Processing

. 2004 - Berlin Chen 19



Text Information Retrieval

* Internet searching engine

W : —
Spider
P | Indexer
‘ Mirrored Web Page
Repository

sl

7
\J/
: .

Queries

, \’/\ I~ .| Search
))\/\L . Ranked Docs Engine
Y
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Text Information Retrieval (cont.)
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Speech Information Retrieval

speech Text-to-
information SSpf: Ch. text
ynthesis i i
information Public Services/

Information/
Knowledge

2\
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=

speech
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Applications
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Speech Information Retrieval (cont.

« Compaqg Research Group — Speechbot System

— Broadcast news speech recognition, Information retrieval, and
topic segmentation (SIGIR2001)

Currently indexes 14,791 hours of content (2004/09/22,
http: //speechbot research.compaqg.com/)

v B s EE > @v

ERiain] |@ hitp:ffspeachbot research compag .com

United States-English

» Contact HP SEHIEh: | |

& HPLabs © All of HP LIS £y
D Wm“ b
invent :

» HP Labs

» Research Search »

» Mews and events

opics:  ERRETT b BECLRN Al dat M
» Technical reports b e ket

Tip: An asterisk * at the end of 3 partial word will match all words starting with the partial word fe.g. ‘surf™

» About HP Labs matches ‘surfors”, ‘surfs" stc.)

% Careers i@ HP Labs

» People SpeechBot is a search engine for audio & video content that is hosted and played from other
» Worldwide sites websites (fisted below). Note: Transcripts of the content based on speech recognition are not

» Cambridge Research Lab  exact.

SpeechBot currently indexes 14791 hours of content from the following websites:

Arts & Entertainment Government & Military m

» Fresh Air » AFRTS Radio Mews » Only A Game

» The White House » Scuba Radio
Current Events » .S, Departrment of
» Ametican RadioWarks Defense Briefings [ Talk |

 Here and Mow _ # Car Talk Radio Show
s On Point s Public Interest

» Downloads

» PBS Online MewsHour » Soundcheck » The Brian Lehrer Show
# The Charlie Rose Show

Personal Investment » Tha Connaction
w Marketnlara Badin s The Diane Rehrm Show
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Speech Information Retrieval (cont.)
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Speech Information Retrieval (cont.)
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Visual Information Retrieval

« Content-based approach

by “colour”
- ———

‘Qx

Relevance
ety feedback
by content

@) ‘— —! ‘
o/ \ Query by text ”‘ Query by visual example ‘

by “shapq” K E/

T— Search Engine | MG M

Browsing

Navigation
“ I m Search Engine
— by “texturg’>“image pattern T
Indexing

i

I ,

| Video segmentation { :

: (automatic only for video) i

1 i ) A
Feature extiaction m), '

; (automaic tougn P | | T, @

by “spatial relationships” Annotation

“—I, (manual)

-

<
‘ A

’ Off line H Online

—

. . Figure 1.5 Sketch of a new-generation visual information retrieval system
Figure 1.2 Different types of query by example. forgvi deo ¢ ! gefieratio o evaLsy
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Visual Information Retrieval (cont.)
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Visual Information Retrieval (cont.

Content-based Image Retrieval
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Visual Information Retrieval (cont.)

Video Analysis and Content Extraction

Speech| | Event| [OCR Text
Uﬁerlntﬁ-rface

marizer " (final

’En representation)

Collage

A4
F Sum
Templates - J
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Other IR-Related Tasks

Information filtering and routing
Document categorization
Document clustering
Document summarization
Information extraction

Question answering
Crosslingual information retrieval
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Multidisciplinary Approaches

N

Natural Language Processing Multimedia Processing

Networking Machine Learning

Artificial Intelligence

N 4
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Resources

« Corpora (Speech/Language resources)

— Refer speech waveforms, machine-readable text, dictionaries,
thesauri as well as tools for processing them

 |DC - Linguistic Data Consortium

Qr=-©-XE G Oue

i

<l
w

LosmRE @Re &) 1- 2 & -

LD |€| httpéteaswe Jde upenn ed o/

Norton AntiVires 1 -

v|EY#ZE = &) Customize Links &) Free Hotmedl

»

|

-

Obtaining T Using T Providing T{.‘r&ating Data

About LDC Meambers Catalog

What's New! What's Free!
*** Fisher Project participants can take part in
1 to 3 telephone calls for PAY!
Member Resources Page! The LDC has new and
improved resources for members and membership
info. Please check it out!
Scientific American: Saving Dving Languages
(LDC's Steven Bird and Michasl Maxwell quoted)
LDC's 10th Anniversary!
Updated FAQs for hembers. Nonhizmbers and
for LDIC Online.
Amnnotation Graphs - software infrastructure
for linguistic annotation.
SPH Convert - tools for converting audio
formats.
OLAC - Open Language Archives Commumnity.
Transcriber - tool for segmenting, labeling and
transcribing speech.
Endangered Languages - Steven Bird
appoeinted to Committes on Endangered Languages.

New Corpora
Englizh Gigaword ~ 12 GB (over a billion
worde) of normalized English newswire text
2000 Communicator Evaluation 62 hours of
audio data tranzeribed in ~3 17K words, uzed in
tha W avalnatinn af the Cammanicator rniact

Projects l Papers 1 LDC Online i Search / Help l Contact Us l UPeann l Home

Linguistic Data Consortium

The Linguistic Data Consortivm supports language-related education,
research and technology development by creating and sharing hinguistic
resources: data, tools and standards.

The LDC has successfully moved to its new offices at:
3600 Market St

Suite 810

Philadelphia, PA 19104-2653

LDC iz supported in part by grant IRI-9528587 from the Information and
Intellizent Swstems division and grant 9982201 from the Human Computer
Interaction Program of the National Science Foundation. LINC's corpus

|

| *

£
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Contests

Text REtrieval Conference (TREC)

3 Text BEEtrieval Conference (TEEC)Y Home FPage - Microsoft Internet Exploxrex

EEE REE R0 REEEL TR EREAH

Qr= ©-X R G Ons Lonwnz @se &35 @ -

A (D) | ] hitp:#trec nist gov v | E)#=E & &) Customize Links
Norton AntiVims 51 -

Text REtrieval Conference (TREC)

e enconrage research in information retrieval
Srowm farge rext collections.

Overview :
Other
Publications Evaluations
Information &% Frequently
for Active SRS Asked
Participants N Questions
—ESER
Tracks Data
Past TREC Contact
Results Information

B3

el
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Contests

US National Institute of Standards and Technology

G +—8 - =

Norton Anb¥ s E -

NIST

National Institute of
Standards and Technology

; Benchmark Tests - Microsoft Internet Explorer
wFEE REE HEO #EERELW IRD SHAM

HELET "-G;Ll huttp e st govw fepeechitestsfind e him

r hd
g
-

v EJfE 5 &) Customize Links &) Free Hotmail

EBX

i,
IJ’

>

Topic Detection and Tracking (TDT)
General information

TODT 2001 Evaluation

TOT 2000 Evaluation

1999 TDT3 Evaluation

1998 TDTZ2 Evaluation

Machine Translation
General Information

Broadcast News Recognition

1998 Broadcast Mews Evaluation

1998 HUB-4 Broadcast News Evaluation
1997 HUB-4ME Broadcast Mews Evaluation
1997 HUB-4E Broadcast Mews Evaluation
1996 HUB-4 Broadcast Mews Evaluation

Language Recognition
2003 Evaluation

TIY8 SpPeakel Recogninon Evaldanon
1997 Speaker Recognition Evaluation
1996 Speaker Recognition Evaluation

Information Extraction - Entity Recognition:

2002 ACE-Evaluation

2001 ACE-Evaluation

2000 ACE - Evaluation

1899 Information Extraction - Entity Recognition
Evaluation

Spoken Document Retrieval

2000 TREC Spoken Document Retrieval Track
Evaluation

1999 TREC Spoken Document Retrieval Track
Evaluation

1898 TREC Spoken Document Retrieval Track
Evaluation

1997 TREC Spoken Document Retrieval Track
Evaluation
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Conferences/Journals

« Conferences

— ACM Annual International Conference on Research and Development in
Information Retrieval (SIGIR )

— ACM Conference on Information Knowledge Management (CIKM)

« Journals
— ACM Transactions on Information Systems (TOIS)
— ACM Transactions on Asian Language Information Processing (TALIP)
— Information Processing and Management (IP&M)
— Journal of the American Society for Information Science (JASIS)
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