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What is Information Retrieval?

Information retrieval (IR) is finding material (usually docu
of an unstructured nature (usually text) that satisfies an
information need from within large collections (usually stored on
computers).

Information retrieval (IR) deals with the representation, storage,
organization of, and access to information items.

Web search engines are the most visible IR applications.
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Retrieval Process

* a) query construction
* b) search algorithm of the system
* ¢) presentation of the results

Information
Need

Results
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Retrieval Process (2)
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Some Problems

* Information search with search engines

| “tanker accident” atlantic Search

words contained in the documents

On 19 July 1979, A single oil tanker . :

the Atlantic Empress accident could I::kfrag:-:gt?g"e

and the Aegean destroy the entire sinks off Spain's
Captain collided with coastline. ... e e e
each other in the " = om

Caribbean Sea, off

Tobago island. Two tankers passed

the coast every
week, transporting
The tanker accident oil across the
Atlantic to the USA.
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Some Problems (2)

* Using meta data to describe document contents

| “tanker accident” atlantic Search

words contained in meta data

/

The leaking oil
tanker Prestige
sinks off Spain's Contents:

north-western coast tanker accident, Atlantic Ocean,
oil spill, environmental pollution

Author: -
Language: English
Dokument type: news text
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Some Problems (3)

Search

contained in meta data

Sonten 2
Atlantic Ocean,
oil spill,"environmental pollution
—p
Author: -
Language: English

Dokument type: news text
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Some Problems (4)

* Different vocabulary for indexing and querying

| “tanker accident(atlantic

words containe meta data

tanker collision,
oil spill, environmental pollution
—
Author: -
| Language: English
Dokument type: news text
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Some Problems (5)

b —s

Y AR
* Controlled vocabulary for indexing and querying ‘

/’_\
tanker accident” atlantic Search I

== Ontology .

water accident

is-a/" w-a is-y' . _'xs-a

inland water sea ship accident train accident
8 .w'a is-a
I (__(Atlantic OceaD Pacific Ocean (

< Contents >
ta&keraccudent, Atlantli()’c@,

Ontology: controlled vocabulary
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Some Problems (6)

* Using background knowledge to extend query

| “tanker accident” atlantic

= Ontology =
- nonym ,
tanker collision =", tanker accident
automatic .
query extension Atlantic Ocean

part—V lpart-of‘wt'Of

Carribean Sea Gulf of Biscay Bermuda Sea
K _‘_’____,,/

Ontology: background knowledge

(tanker collision OR tanker accident) AND
(Atlantic Ocean OR Carribean Sea OR Bermuda Sea OR ...) 12

http://wtlab.um.ac.ir FPA GBI - wigo 83880lS — g8 olSduls — g st



Some Problems (7)

* Using background knowledge to extend query

| “tanker accident” atlantic Search

Semantics ———___ Ontology T
of relations h
g tanker collision @ tanker accident
automatic .
query extension Atlantic Ocean

el ]part—of‘@

ea Gulf of Biscay Bermuda Sea

Ontology: background knowledge

(tanker collision OR tanker accident) AND
(Atlantic Ocean OR Carribean Sea OR Bermuda Sea OR ...)
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Some Problems (8)

* Required background knowledge can be complex

| “tanker accident” atlantic Search I

—

-

Ontology _ _——o

automatic
query extension

tanker collision PR Lo LD AR tanker accident

Atlantic Ocean

patt-V ]part—of\Qt’Of
Carribean Sea Azores Bermuda Sea

S S
=

(tanker collision OR tanker accident) AND
(Atlantic Ocean OR Carribean Sea OR Bermuda Sea OR ...)

. The leaking oil
document still tanker Prestige

sinks off Spain's
not found north-western coast
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Therefore, what is needed?

* Assign meta data to information objects

* Content description with c>izepts and relations between
them

RDE-Schema, OWL, Rules

~ S
I 4
Semantic
Web 15
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Semantic Retrieval Process
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- ™
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Semantic Search

b —s

MwTine
* Application of semantic technologies such as ontw

resource description languages to IR tasks is typically referred
to as Semantic Search.
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Types of Semantic Search Engines

* Human-Oriented

— E.g. Falcon, SWSE
J:,y/ \s“’

Falca\ns

* Application-Oriented
— E.g. Swoogle, Watson

Swoogle  wats@n

semantic web n tha camn
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Some examples

Falcops o s oo

iran | Search Objects |
fype Objects 1 - 10 of 65,847 for your search iran (0.08 seconds)
Any type
Abstraction Iran -
Agent .
+label lran
gonctep't +type: Concept
G‘r’:“p“ http.//www4 wiwiss fu-bedin de/bookmashup/subject/lran
U
hems I o - - I 1
Noun Synset ranf vedlis, aidtE, e
Ontology +label: Iran
Organization «comment: De Islamitische Republiek Iran {Perzisch: 2! -3 s 5:s) (Getranslitereerd: Djoemhiri-ye Eslami-ye Iran) of Iran {:*+'} is een land in het Midden-Oosten.”
Person -sameAs: http /fiwwwd wiwiss fu-berlin de/factbook/resource/Iran
Physical Entity "image: ‘I_

Social Entity
Social Group
Spatial Thing
Subject

-type: Democracy
/i i /r I

Counties in lran - Concapt
-1abel: Counties in Iran
+preferred 1abel: Counties in lran
has broader: Subdivisions of fran
+type: Concept
~has broader: Counties by country
http://dbpedia org/r rce/Cat nties_in_lran

History of Iran - Concep
+label: History of Iran

- preferrad label: History of Iran
-has broader: Iran

-type: Concept
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Some examples (2)

RelFinder w { @ &
between examples
{1} Albert Einstain influencedBy
2] Kurt Gédal Karl Popper »
add dear | Find Relations inflssncedny
— Bertrand Russell »
Filter by: infiuancediy David Hume »
@ length & class . link @ conn.. influenced influenced
numbaer of objects num vi
1 4/4 E 3
2 8/9 = deathPlace
Albert Einstein fasiomes e e Kurt Godel
deathPlace Princeton, New Jersey deathPlace
citizenship
Albert Einstein (o= vl
- influences influenced
More Infos: dbpedia.org
en.wikipedia.org influencedBy
Rudolf Carmap » 7
— infloanced Edmund Hussa »
influences
influencedBy
Albect Einstein (18 March 1879 - 18 Aeril 1955) L7
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Question Answering
o=

* Question answering (QA) systems take users’ naturallan‘

questions and automatically locate answers from large
collections of documents.

* Two types of QA systems

— Closed-Domain (or restricted domain) Question Answering
— Open-Domain Question Answering

-
Query A lot of related Web Pages
— >  Search Engines |——>

4 )
Question Exact Answer
QA Systems
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Question Answering (2)

Document Retriev
Systems

* Open Domain QA System

Open Domain
Ontology

L]

Question Question Query > Document
Analysis Retrieval
Question
S Answer Documents
Ul Type
h
Answer (s) Y V
< Answer (s) Answer Passages Document
Selection Analysis 27

http://wtlab.um.ac.ir FPA GBI - wigo 83880lS — g8 olSduls — g st



Question Answering (2)

* Restricted Domain QA System

Question

ot

P R—

Answer (s)

Ul

Query 3 : Answer

Y
Question _ = Question
g Analysis
< Answer (s) Answer
Post Processing

Domain
Ontology

Retrieval

Answer (s)

<€

23
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