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What is IR?

You know Google?

You know Yahoo?

You know MSN Search?

What goes on behind search engine???

How do they work??????
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How do they work??????



Motivation

Information Retrieval (IR) deal with
 The representation, storage, organization of, and 

access to information items based on the user 
information need.

Focus is on the Information need
 One or several sentences including complex 
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 One or several sentences including complex 
descriptions such as event, place, time, people, … 

 Translated into a query submitted to IR systems
 A set of keywords (indexed terms or phrases) summarizes the 

information need

Goal: retrieve information which might be useful 
or relevant to the user’s information need



Relevance

Much of IR depends upon idea that

 Similar vocabulary -> relevant to same 
queries

Usually look for documents matching query 
words
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“Similar” can be measured in many ways
 String matching/comparison

 Same vocabulary used

 Probability that documents arise from same model

 Same meaning of text



Information versus Data Retrieval

Data Retrieval: determine a set of documents contain 
query keywords
 Data corpus is well structured data

 Exact match (no error): regular or relation algebra expression 

 Example: relational database systems
 SELECT … FROM … WHERE …

Information Retrieval: determine a set of documents 

暨大資工 林宣華

Information Retrieval: determine a set of documents 
which are relevant to the query
 Data corpus is no always well structured

 Proximity match (inaccurate and small error): documents that 
are probably match the user’s information need

 Interpret documents: extracting syntactic and semantic
information



Keyword Search

Simplest notion of relevance is that the query 
string appears verbatim in the document

Slightly less strict notion is that the words in the 
query appear frequently in the document, in any 
order (bag of words)
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Problems with Keywords

May not retrieve relevant documents that 
include synonymous terms.
 “restaurant” vs. “café”

May retrieve irrelevant documents that include 
ambiguous terms.

“bat” (baseball vs. mammal)
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 “bat” (baseball vs. mammal)

 “Apple” (company vs. fruit)

 “bit” (unit of data vs. act of eating)



Intelligent IR

meaning of the words used.

order of words in the query.

Adapting to the user based on direct or indirect 
feedback.

authority of the source.
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IR and the Web

The beginning of the 1990s: the World Wide Web 
(WWW, Web, W3)
 A world wide hyperlinked environment for browsing and finding 

information needs

 The universal repository of human knowledge

 Share ideas and information

 Any user can create his own Web documents that are accessible 
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 Any user can create his own Web documents that are accessible 
to everybody

New challenge:
 Finding useful information on the Web: tedious and difficult

 Navigate the vast hyperspace

IR has gained a place with other technologies at the 
center of the Web



Basic Concept

The User Task

Classic IR systems
 Retrieving information or data

Hypertext systems
 Quick browsing

Retrieval

Browsing

DB
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Digital library and Web interface
 Retrieving and browsing

 Interacting with the user: user’s relevance feedback



Logical View of the Document

Represent a document in the computer
 Keyword index: a set of terms (keywords or phrases)

 Full text index: a full set of words

 Character-based index: a full set of binary data 
(character)
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Character, Full text, Keyword Index

SplittingDocument Removing
Stopwords

Grouping
Noun

Stemming
Terms Indexing

full text

Keyword

Character-based
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SplittingDocument
Stopwords Noun Terms Indexing

Parsing
Structure

structure full text index
terms

text + 
structure text



Past, Present, and Future

Developments
 TOC: table of contents
 Index: subjects, glossary, thesaurus
 Library: hierarchical categorization of indexes
 Automatic indexes

Computer-centered view
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Computer-centered view
 Performance & Quality

 efficient index and precise retrieval

Human-centered view
 Understanding user’s information needs

 Guide the user to find (browse) useful information

An example: Web Portal Sites



TOC :Table of Contents
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Index
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Inverted Files

Keyword ID
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001 002 003 004 005 006 ...

001

002

003

004

005

006

...

12 0 47 2 7 4 …

25 4 1 0 0 7 …

0 0 6 17 3 5 …

1 2 7 14 2 1 …

3 16 0 5 7 20 …

9 10 15 1 16 0 …

… … … … … … …

Document ID
Numbers of each 

Keyword was found in 
each Document



Issues of IR

Issues of the Web and Digital Libraries
 Retrieval of high quality: the right information

 Quick response for unlimited users

 User interaction

Practical Issues
EC: electronic commerce
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 EC: electronic commerce

 Security

 Copyright and patent rights

 Optical Character Recognition

 Cross-language retrieval

 …



The Retrieval Process

Document Operation
 Document  Text Operation  Text Model (Logical 

View of Document)

Index: Inverted File
 Index once and Retrieve many time (for queries)

 Time and storage space
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 Time and storage space

Query Operation
 Regard the query as a short document text

 Similar to text operation

 Ranking: Relevance score (similarity)

 Relevance Feedback



IR Processes
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An IR System Documents

Database

break
into words

stoplist

*stemming

*term weighting

assign doc id’s

text

words

non-stoplist
words stemmed words

term
weights

document numbers
and *field numbers

stemmed
words

relevant document sets

documents

*indicates optional
operation or object
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interface

User

Boolean
operations

*ranking

*stemming

parse query

*relevance
judgments

query terms

words

ranked document set

retrieved document set

documents

operation or object

query

queries

queries

From:
Information Retrieval – Data Structure & Algorithms, 
Edited by William B. Frakes and Ricardo Baeza-Yates, 
Prentice Hall, 1992



My IR Application – Senior Projects I

Adaptive Testing System Development

Tools for Important-Words Translation in 
Specific Document

Information Retrieval System for Indexing 
Keywords and Multiple-Type Documents 
Inserted by User
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Inserted by User

An Improvement of Information Retrieval 
System by Cross Language Retrieval 
Methodology



My IR Application – Senior Projects II

Image Retrieval System Development by 
Indexing Keyword and Image Similarity 
Retrieval Techniques

Online Transaction Management and Customer 
Relationship Management System for One 
Tambon One Product Case Study : Nakorn 
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Tambon One Product Case Study : Nakorn 
Pathom Province

Tutorial System and Student's Programming 
Behavior Analysis System



Cross-Language Retrieval

“คารโบฮัยเดรต”

“คารโบไฮเดรต”

Documents

暨大資工 林宣華

“คารโบไฮเดรต”

“คารโบไฮเดรท”

“คารโบฮัยเดรท”

From:
Google Search Engine, 
http://www.google.co.th



Image Retrieval
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Image Retrieval System

http://amazon.ece.
utexas.edu/~qasi
m
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Image Retrieval System
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Image Similarity

http://www.myheritage.com/
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Crime Retrieval System
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Mirror Google

http://www.alltooflat.com
/geeky/elgoog/m/index.cgi
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Blackle
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Combined Results of Search Engine

http://gahooyoogle.com/

http://www.twingine.no/
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Google Books

http://books.google.com/

暨大資工 林宣華



Search Engine

Search Engine คือ ระบบคนหาขอมูลบนอินเทอรเน็ต แบงเปน 2
ประเภทใหญๆ ไดแก crawler-based search engines และ 
human-powered directories

ตัวอยาง Web ที่ใหบริการ
 http://www.yahoo.com

http://www.alltheweb.com
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 http://www.alltheweb.com

 http://www.google.com

รายละเอียดเพิ่มเติมที่ http://searchenginewatch.com
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Top 10 Search Terms in 10 Categories, May 
2009
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Crawler-based search engines

เปนระบบที่สามารถที่จะจัดหาขอมูลไดโดยอัตโนมัติ

ระบบนี้อาศัย Web Crawler หรือ Spider ซึ่งเปรียบเสมือนกับหุนยนต
ที่คอยไปหาแหลงขอมูลตางๆ เพื่อกลับนําขอมูลมาเปน index เก็บไวใน
ฐานขอมูล

หาก Web มีการ update ในที่สุดตัวหุนยนตจะคนพบการเปลี่ยนแปลงและ
จัด index ใหมใหทันสมัย เนื่องจากหุนยนตดังกลาวจะถูกตั้งโปรแกรมให
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จัด index ใหมใหทันสมัย เนื่องจากหุนยนตดังกลาวจะถูกตั้งโปรแกรมให
กลับไปสํารวจอีกครั้งเมื่อถึงกําหนด
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Human-powered directories

เปนระบบที่ดัชนีถูกจัดเรียงไวแลวโดยมนุษย ดัชนีจะถูกเปลี่ยนตอเมื่อมีการ
จัดเรียงใหม ผูคนสามารถเขาไปคนไดตามดัชนีที่ถูกจัดเปนหมวดหมูเอาไวให

ระบบจะไมสามารถตรวจสอบการเปลี่ยนแปลงขอมูลของ Web ที่มีการเก็บ
ดัชนีไวแลว

ปจจุบันมีบาง Web Site ที่มีระบบ Hybrid Search Engines 
กลาวคือใชระบบทั้งสองแบบเขาดวยกัน
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กลาวคือใชระบบทั้งสองแบบเขาดวยกัน


