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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




Motivation

 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



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



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!



Motivation

* |IR system
— Interpret contents of information items (docs)
— Generate a ranking which reflects relevance
— Notion of relevance is most important



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



IR Main Issues

* The effective retrieval of relevant information
affected by
— The user task
— Logical view of the documents



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

o Information Records
F1 racing Directions to

Browsing
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

* 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 \\\

D accents, : g Noun : , Manual |
ocs spacing, | Stopwords i | groups | stemming i | indexing 5
ete a T~ By
text + /'
structure structure |/ Xt i i | i
i v v v v v
structure Full text —mmmmmmmmmmmmm oo > |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 : :
Library science

— Understanding of user needs
psychology
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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)

* QOther concerns
— Security and privacy
— Copyright and patent
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The Retrieval Process

user feedback

retrieved docs l

ranked docs

Y R O - fext
Interface 4,10
user need l Text
Text Operations
6, 7
l logical view logical view J
o Query Indexing ———— DB Manager
perations Module
5 8
query J inverted file l
Searching l¢-——-———-——__
8 N
Text
Ranki Database
anking
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The Retrieval Process

* |n 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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Major Topics

* Four Main Topics

TEXT IR

P

|

Retrieval Models &
Evaluation

i

{

Improvements on
Retrieval

f

'

Efficient
Processing

J

-

HUMAN-COMPUTER
INTERACTION FOR IR

Interfaces &
Visualization

1

APPLICATIONS OF IR

MULTIMEDIA IR

SN

Ll\lultimedia Modeling &

Searching

w

( Bibliographic
Systems

The Web

[ Digital LibrariesJ

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

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
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INTERACTION FOR IR

MULTIMEDIA IR
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Text Information Retrieval

* Internet searching engine

3
i Spider |
Repository

liling

vl
N
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\/\)\/L . Ranked Docs Engine
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Text Information Retrieval
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Speech Information Retrieval

speech Text-to-
information SSPfheCh_ text
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Speech Information Retrieval

ompaqg Research Group — Speechbot System
— Broadcast news speech recognition, Information retrieval, and

topic segmentation (SIGIR2001)

http://speechbot.research.compaqg.com/)

Currently indexes 15,588 hours of content (2003/02/21,

D= - D - [x] B | DOme Sramne @we €| c2- 2 = [

FELE LD | &) hitp #speechbot.aeseorch.compog .comd!

~ | FEZE  SEHE 4] Customize Links 42 Free Hotmail

EES

l Morton Antivices 1~

K%z3 SrccechBot™”

inm v e nyr

Simple Search F EAc * About SpeechBot = Feedback

Topics: All Topics e Dates: All dates b

Tip: An astorisk ' at the end of a partial word will match all words starting with the partial word
=, st " matches "swrfers", "swrfs" stc.)

Specch8ot is a search engine for audio & wideo content that is hosted and playved from other websites
(fisted befow). Mote: Transcripts of the content based on speech recoagnition are not exact.

SpecschB8ot currently indexes 15588 hours of content from the following websites:

Adwice Gowvernment and Military Science 8 Technology
Dr. Toni Grant AFRTS Radio Mews The Rapidly Changing Face
Arts & Entertainment The White House of Computing
Fresh Air U.S. Department of Defense Sport
Current Events Erisfinas onlv & Game
American RadioWaorks Internet B Resort Sports Metwork
Here and Mow Seeks in Space Scuba Radic
Oy DerE. InternetMews Radio The Golf Power Show
PES Online MewsHour B Streaming Media Talk Talk
Gardening Paranormal Car Talk Radio Show
On the Garden Line Sightings on the Radico with One Union Station
Jdeff Rense Public Interest
Personal Investmenit The Charlie Rose Show

The Connection

Informed Investors, Inc. L
The Diane Rehm Showw

Radio Forum

Marketplace Radio Business
MNews

Motle Fool Radio Show

#
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Speech Information Retrieval
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Speech Information Retrieval
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Visual Information Retrieval

« Content-based approach
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Figure 1.5 Sketch of a new-generation visual information retrieval system

Figure 1.2 Different types of query by example. for vid
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Visual Information Retrieval

* Images with Texts
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Visual Information Retrieval

Content-based Image Retrieval
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Visual Information Retrieval

Video Analysis and Content Extraction
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Other IR-Related Tasks

Information filtering and routing
Document categorization
Document clustering

Document summarization
nformation extraction

Question answering
Crosslingual information retrieval
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Resources

« Corpora (Speech/Language resources)

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

them

 LDC - Linguistic Data Consortium

Qrx-©-H @G| Ons o

wone @brE & 22 B - )

=

HEAUED) | &) htp:#eww 1c npenn.edw/

v | E3fe=E =i &) Customize Links 4] Free Hotmail

Morton AntiVices Bl -

E%

- ’ o

o G
Obtaining | Using | Providing Creating Data

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 haz new and
improved resources for members and membership
info. Please check it out!
Scientific American: Saving Dving Languages
(LDC's Steven Bird and Michasl Maxwall quotad)
LDC's 10th Anniversary!
Updated FAQs for hembers, NonhIembers and
for LDC Online.
Annotation Graphs - sofiware infrastructure
for linguistic annotation.
SPH Convert - tools for converting audio
formats
OLAC - Open Language Archives Community.
Transcriber - tool for segmenting, labeling and
transcribing spesch.

Endangered Languages - Steven Bird
appeinted to Committes on Endangered Languages.

New Corpora
English Gigaword ~ 12 GE (over a billion
words) of normalized English newswire text
2000 Communicator Evaluation 62 hours of
audio data transcribed in ~317K words, used in
fha MWW sratistinn of the Commnnicabor renisct

SE— 2 - —
About LDC JMembBrsl Catalog L Projects l Papers i LDC Online

I
g Saarch / Help 1 Contact Us J UPenn L Homa

Linguistic Data Consortium

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

The LD has successfully moved to its new offices at:
3600 Marlket St

Suite 810

Philadelphia, PA 19104-2653

LDC is supported in part by grant [RI-S528587 from the Information and
Intsllizent Svstems éivision and srant 5882201 from the Heman Computer
Interaction Prozram of the National Science Fovndation. LDC's corpus
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Contests

Text REtrieval Conference (TREC)

a Text REtrieval Conference (IREC} Home Pa.g; Microsoft Intermet Explorer

Q= @ IJ E fh "*fﬁ SramnE @we € - © -
#EHE L) | &) htp:titrec nist g0/ v | EJBE EE &) Customize Links ==
Norton Anti¥ims 51 ~
Text REtrieval Conference (TREC)
ey enconrage research in information refrieval
Srom large rext collections.
Overview :
Other
Publications Evaluations
Information Frequently R
for Active Asked
Participants Questions
Tracks Data
Past TREC Contact
Results Information

32



Contests

 US National Institute of Standards and Technology
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T99E SPEarer RecogriarT EVaruatan
1997 Speaker Recognition Evaluation
Topic Detection and Tracking (TDT) 1996 Speaker Recognition Evaluation
General Information
ler TODT 2001 Evaluation
National Institute of TODT 2000 Evaluation
Standards and Technology 1999 TDT3 Evaluation Information Extraction - Entity Recognition:
1998 TDT2 Evaluation 2002 ACE-Evaluation
2001 ACE-Evaluation
2000 ACE - Evaluation

1999 Information Extraction - Entity Recognition
Machine Translation Evaluation

General Information

Spoken Document Retrieval

Broadcast News Recognition 2000 TREC Spoken Document Retrieval Track
1999 Broadcast Mews Evaluation Evaluation
1998 HUB-4 Broadcast Mews Evaluation 1999 TREC Spoken Document Retrieval Track
1997 HUB-4NE Broadcast News Evaluation Evalustion
- :

1997 HUB-4E Broadcast Mews Evaluation éggli;iic Spoken Document Retrieval Track
1996 HUB-< Broadeast News Bvaluation 1997 TREC Spoken Document Retrieval Track

Evaluation

Language Recognition
2003 Evaluation




Conferences/Journals

« Conferences

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

— ACM Conference on Information Knowledge
Management (CIKM)

« Journals
— Information Processing and Management

— Journal of the American Society for Information
Science

— ACM Transactions on Asian Language Information
Processing
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2003 IR Workshop

« Date: 18 September, 2003
* Place: National Tsing Hua Univ., Hsinchu
 Webpage: http://140.114.75.26/rocling/

NTHU
15th conference
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