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Recuperacién de Informacién (RI)

RI: Definicion

Rl es encontrar material (usualmente docs) de naturaleza no
estructurada (usualmente texto) que satisfaga una necesidad de
informacion en grandes colecciones almacenadas en computadoras
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RURVARD)

Recuperacion de Datos (RD)

® Estructurada (BD)

® Indexacién por campos

Ciflus 2/6



RURVARD)

® Lenguaje Consulta Cerrado

= No ranking

I [ FULLNAME [ coD [ AGE | GENDER | BIRTHDAY | REGISTATIONDATETIME | ISDELETED
1 f1 ssMIRHASAN 101 23 MALE 19900101 00:00:00  2010-05-27 00:20:43.020 0
2 |2 AMIRAL 102 23 MALE 19930201 D0:00:00  2010-06-27 00:20:43020 O
(3 |3 AHMED AL 103 23 FEMALE 19340801 00:00:00 2010-0627 00:20:43020 O
(4 |4 SONIAKHAN 104 23 FEMALE 19910701 00:00:00 2010-0627 002043020 0O
(5 |5  AWAISAHMED 105 23 MALE 19320101 00:00:00 20100627 00:20:43.023 O
6| F ABMIRKHAN | 105 23  MALE 19970105 00:00:00 20100627 002043023 O
7 | 7  SOBIAHINA 107 23 FEMALE  1988-01-01 D0:00:00  2010-06-27 00:20:43.023 | 0O
& |5 ADMANKHAM | 105 23 MALE  138701-01 D0:00:00  2010-06-27 00:20:43023 | O
9 |9  AsMRHASAN 108 23 MALE 13970401 00:00:00 2010-06-27 00:20:43027 O
10 [ 10 ASMIRHASAN | 101 23 MALE  1990-01-01 D0:00:00  2010-06-27 00:20:43027 O
11| 11 ASMIRKHAN | 107 23 MALE  1990.01-01 D0:00:00  2010-06-27 00:20:43027 | O
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RURVARD)

Recuperacion de

Informacién (RI)

® No estructurada (p.e.
texto)

= 0 Semi-estructurada
(p.e. XML)

® |ndexado Full-text

Ciflus

<?xml on="1.0" enc: g="1S0-8859-1"2?>
<report>
<author>Ducyk, Philippe</author>
<text>
Specimen.
The report body is inserted here.
Specimen.
</text>
<patient>
<id>123456789</id>

<name>Patient, Fake A.</name>
<birthdate>19501225</birthdate>
<gender>M</gender>
<zip>32610</zip>
<city>Gainesville, FL</city>
<country>USA</country>

</patient>

<request>
<date>20070710</date>
<info>Post operation check</info>
<physician>Strangelove, Doctor</physician>
<department>Orthopedics</department>
<ward>PACU</ward>
<state>H</state>

</request>

<exam>
<code>1531</code>
<description>Knee, left</description>
<room>MOB9</room>

<technician>DWI</technician>
<radiologist>Duyck, Philippe</radiologist>
</exam>
<exam>
<code>1521</code>
<description>Femur, left</description>
<room>MOB9</room>

<technician>DWI</technician>
ist>Duyek, Philippe</radiologist>

</report>
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RURVARD)

Recuperaciéon de

Informacién (RI)

® Consultas libres

® Ranking por
relevancia

iflus

cancer treatment

Buscar solo resultados en espaiiol. Puedes especificar el idioma de
bisqueda en Preferencias

Cancer Treatment - National Cancer Institute

www_cancer gov/cancertopics/treatment - Traducir esta pagina

Information on standard, complementary, and altemative msthods of cancer treatment,
on specific anticancer drugs, and on drug development and approval.

“+ Types of Treatment - PDQ Cancer Information __ - Questions to Ask Your Doctor

Types of Treatment - National Cancer Institute
www.cancer.gov/cancertopics/treatment/types-of... - Traducir esta pagina
Information on chemotherapy. radiation therapy. surgery. and other cancer treatment
methods

Cancer treatments - Cancer Informatfion - Macmillan Cancer Support
www.macmillanorg uk » Cancer information - Traducir esta pagina

Information about cancer treatment including chemotherapy, radiotherapy and surgery,
as well as information about individual drugs. how they are given and ...

Management of cancer - Wikipedia, the free encyclopedia

en wikipedia.org/wikiflanagement_of_cancer - Traducir esta pagina

Ir a Types of treatments: The treatment of cancer has undergone evolutionary changes
as understanding of the underlying biological processes has ...

Budwig Diet Center - Natural Alternafive Cancer Treatment

www budwigcenter.com/ - Reino Unido - Traducir esta pagina

DOWNLOAD OUR FREE GUIDES and leam about our natural, unique and
complementary altemative cancer treatment methods that enduce the natural ...
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Ejemplo paradigmatico: La Web

= Motores busqueda tipo Google

m Crawling, Indexacién, Recuperacion

Ciflus 6/c:



Ejemplo paradigmatico: La Web

® Dinamismo
® Duplicidad
®m Autoridad/Credibilidad

Ciflus 761



Ejemplo paradigmatico: La Web

m Analisis de enlaces

m Texto de los enlaces (Anchor text)

Ciflus 8/61



Web Search Engines

Search Index
Engine

w o then g Hotm
YAHOOL, [ pongebod squarspanis =

We have includ

et results - Show only
Spongebob Squarspants - Video Resuly
24
mes, &

Bobcom | SpongeBob SquarePants Episods
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Web Search Engines (SE)

Also try: andres iniesta girifriend, andres iniesta spain, more,
Andres Iniesta - Official Site
www andresiniesta.es

Latest W

Iniests has seen W Cup goal'a thousand times’

Barcaiony eruises 1o 3.0 win against Santander

mors Ansres Iniesta nows.

Andrés Iniesta - Wikipedia, the free

Andreés Iniesta Lujan is a Worid cup-winning Spanish football
midéelder who curmently plays for Spanish La Liga cub FC
Barcsiona. His willngness 1o play anywhere on the pich, coupled.
en wikipedia.org wikilniesta

Andres Iniesta | andres-iniesta.com

Andres Iniesta Fan Zone. 3 place for al fans of this amazing midteld player of FC
Barcolona

wwwandres-iniesta.com

Andrés Iniesta
Barcaiona.com - i s Iniosta, biography of Andrés Iniesta from FC Barcelona
fe barcelons com andres_inksta

Andres Iniesta Insists Barcelona Never Doubled
Barceiona miateido: ANdIes Inksta has declared that his 536 nover doubled emsalves.
a3 they retumed fo winning ways with a resounding 5-1 dismanting of

soccernews bigsoccer.comartcle 024065

Ciflus
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Historia de los SEs

» YOO8

m
XYY
"\
[dlime)z] open diractory project

eXcite

1990 1991 10035 1904

19921"?.

[ 4 < k “MebCrawler

= altavista




Historia de los SEs

overture @

r ‘ (Newe

com finditall mes

du
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Historia de los SEs
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Anuncios

debt settlement back...

Ciflus

Web Local  Shopping
debt settlement back end company

Branch

' 7
Debt Aid Processing ours ad nere
Debit Setlement Back End Processing 100% conmession

ot debtsetiementprocessors. com

Back End Debt Settlement Net Branch Affikate Opportunity

Debt settlement processing Debt Settlement aflate Debt settlement net branch
back end debt settlement debt settlement back end. debt settlement business
opporunity

backenddebtsettie

com

Debt Settiement Business ina Box
Dett Sembement - DedtSemiementtietBranch com cumently ofers Debt Settlement Nt
Branch opportunities for the mortgags brokers and loan cficers nationwids

+ deblsetiementnetbranch com -

Debt Settiement Back End Company
HLDS debt settlement back end processing is & tumkey opportundy offenng full back
ond support

ng-usbackend him

Aliances - A Debt Settlement Processing Company

ARanced - A Debt Semlement Processng Company. Alances offers an incredible
business oppartunity o prowde a financial freedom 10 your clients.

worws alliances.com

Search

(=
Gur Tumkey Solware Solution
thinkdebithinkesp.com

Start A Debt Settlement
Busine
Highest Payouts. Tum-Key System
To Start Your Own Debt Setlement
Co

thranchusa.com

Debt Settiement Back End
Best resowce for debt settlement
back end Get debd free now

See your message here

14,



Ranking de imagenes/video

YAHOO! [peceoms i

v Show only

Also try: what ace percebes. percebes galica More.

Percebes cebarnacies Percedes

Ciflus 15/



Respuesta Automatica a Preguntas (QA)

Ciflus

Answers.

Answers.com ¥ WikiAnswers.com¥  Search  Help

m Difference between open source and conventuna‘u.

Ads by Google  Open Source 0SS

Software Java Coge Contract Programming

W Signin -

Difference between open source and conventional source?

In: Intellectual Property, Computer Programming (it categories]

The difference between open source software and conventional “closed source” software is primarily the availability of the
source code to the general public.

In conventional source software, the source is kept private within the company or person(s) that the author the code.
Generally, all updates and improvements to the software are made and distributed by the original authors.

Where as, with open source software the code is made available to persons and organizations outside of the organization that
authored the original code. Since the code s generally readily available to the public, many people have the ability to view,
troubleshoot, update, improve, and modify the code.

There are manv different tvoes of oben source software. For more information of these tvoes one should search for more

16/,



Aplicaciones de la tecnologia de Rl

= BUsqueda de Texto/Web

= Blsqueda de anuncios

= Blsqueda de expertos

= BUsqueda multimedia

= BUsqueda de emails

= Sistemas QA

= Sistemas de Recomendacion
= Blsqueda escritorio

= BUsqueda corporativa

Cififlus 17/6



- Componentes bésicos de un sistema de Rl
Rastreo
Indexacién
Busqueda (Ranking)
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Sistemas de RI

Coleccién de documentos

= web, articulos cientificos, tests clinicos, ensayos, etc.

® Rastreo?

Ciflus 18/,



Rastreo




Crawler/Arana/Robot/WebBot

Cola de URLs a visitar

= Método para recuperar y procesar recursos web

Parser de paginas para extraer enlaces salientes

= Conexién con el indexador del SE

Ciflus 20/,



Rastreo

Modo de operacién

1. Inicializar conj. de paginas semillas
2. Repetir
2.1 Tomar URL de la cola
2.2 Recuperary parsear la pag web
2.3 Extraer URLs de la pag
2.4 Anadir URLs a la cola

Doc robots URL
FP's templates set
—
Content URL Dup
Seen? Filter URL
Elim

URL Frontier }-—

Figure 20.1 Basic crawler architecture.

Ciflus 21/,




Escalabilidad
= Paginas spam

Duplicidad

Spider traps

Distribuir carga (muchas arafias en
paralelo)

Ciflus 22/,



B Ratio de revisita variable
B Ancho de banda
®m Profundidad de rastreo

= Respetar sitios web (politeness)
(robots.txt)

Ciflus 23/



Indexado

Fundamental para hacer la informacién accesible

= 1879: Index Medicus para catalogacién de trabajos médicos

= 1960s- : MEDLINE (puede considerarse la version electrénica de
Index Medicus)

Ciflus 24/,



Indexado Manual

= Un humano asigna términos de indexacion y atributos

= Usualmente siguiendo una terminologia estandarizada (tesauro,
vocabulario controlado, ...) y un protocolo especifico

B Poca escalabilidad

Ej.- BD bibliogréficas

Ciflus 25/



Indexado Automatico

= Realizado por computadoras

= Usualmente full-text, limitdndose a cuestiones basicas de
preprocesado

Ciflus 26/,



Indexacion Automatica

= A partir de los 90 con el crecimiento de la Web
B Ficheros invertidos
= Ponderacion de términos (tf/idf,...)

= Analisis de enlaces (PageRank, HITS, etc.)

Recopilar la coleccién (crawling) vs coleccion explicita (p.e.
MEDLINE)

c COR PUSQUER Yz

FAST
FUN

ol IMPORTANT RAN K

E COMPLEX 2, FOR

INFORMATION“EE”T
U

DATABASE

G
[EVALE
ok F LDISTR!BUTED

cvmr GATHER ™
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Indexacion

m |ndice o fichero
invertido

= vocabulario
controlado o no

" metadatos

Ciflus

E
Eating aids, 127-28
Emergencies, 119, 128-29, 146-47,
248-64—
fire, 98, 147
power outages, 98
Emergency first aid, 248-65—
first aid kits, 265

F

Fainting—
dealing with, 259-60
prevention, 259

Falling and related injuries—
broken bones, 258-59
prevention, 237

28/,



Indexacion

INDICE
COLECCION QUEOE 2
1. hittpeddd.clic SR B

Una casa verde ...

2. httpeifee.clia
Un auto verde ...

3. httpeiaa.clib
Una casa azul ...

Ciflus 29/,



90000

- 9000
Yy Y
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Preprocesamiento

® Stemming/Lematizacién
computer, computing, ... => comput

m Stopwords

®m Procesamiento de Lenguaje Natural
Part-of-Speech (POS), Reconocimiento de Entidades, etc.

Ciflus 31/



Desambiguacién (polisemia)

AIDS vs hearing aids
EKG leads vs lead poisoning

= Contexto, recursos terminoldgicos externos (p.e. Wordnet y sus
synsets)

Ciflus 32/,



Acrénimos y nombres compuestos

Acrénimos

EPOC, RTH, VIH, ...

Nombres compuestos

Anquilomatosis cutanea,
Abombamiento apical,
Reticulohistiocitosis
multicéntrica, ...

Ciflus

Medical Abbreviations

IAA - interrupted aortic arch -
IAC - internal auditory canal

IASD - interatrial septal defect

IBD - irritable bowel disease

IBI - intermittent bladder irrigation
IBW - Ideal body weight

IC - intracutaneous

ICA- internal carotid artery

ICBG - iliac crest bone graft

ICCE - intracapsular cataract extra...
ICCU - intensive coronary care unit
ICD - International Classification of ...
ICF - intracellular fluid

ICF - intermediate care facility

ICH - intracranial hemorrhage

h

ICM - idiopathic cardiomyopathy E

v
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Extraccion de Informacion

Extraer hechos o conocimiento a partir de texto libre

= Una forma de mineria de textos

® Procesamiento de Lenguaje Natural (NLP)

Ciflus 34,



Procesamiento de Lenguaje Natural

= Procesar la narrativa
P.e. en informes de pacientes
extraer sintomas, resultados de
tests, condiciones fisicas, etc.

= Necesaria alta precision

T2k B

S Lo )

oo e i 2 v i e g

; i e

[ [ ——— =
o7 e St

S that cand

2 = o7 15T T
i e G 5 m

7 i
i s P e i
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Sistemas de RI

Recuperacion

Ciflus 36/



Tipo de bdsqueda

Emparejamiento exacto o Busqueda booleana (AND/OR/NOT)
propanolol AND hypertension

= Dificultad de comprension de las conectivas booleanas
= Dificil controlar el tamafio del conjunto de salida

= Estimacién binaria de la relevancia

YA

Ciflus 37/



Emparejamiento parcial

Ranking

®m Consulta en lenguaje natural libre

= Ponderacion de términos (tf/idf y sus muchas evoluciones)
B Funciones de ranking
Modelos probabilisticos (BM25, Language Models, etc)

Ciflus 38/



Factores dependientes de la consulta + factores independientes

9.7 fish

4.2 tropical

tropical fish
Query

Fred's Tropical Fish Shop is .

the best place to find 22.1 tmplcal fish
tropical fish at low, low .

prices. Whether you're /' 8.2 scaweed
looking for a little fish or a 4.2 surfboards
big fish, we've got what you

need.  We even have fake Topical Features
seaweed for your fishrank

{and little surfboards toa).

245

Document Score

Ranking Function

14 incoming links
3 days since last updare

Document Quality Features

Ciflus 39/



Texto de los enlaces (Anchor Tex

- IBM
IBM manufactures and sells
computer services, hardware,
and software. Also provides
financing services in support of
its computer business.

www.ibm.com

Ciflus
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Analisis de Enlaces

PageRank (Google)

= Sistema democrdatico de votacion
1 enlace entrante — 1 voto

u Simple cuenta de enlaces no es suficiente

® El PageRank de una péagina
Medida objetiva de importancia

Google

PageRank

Ciflus 41/,



Analisis de Enlaces

PageRank (Google)

® SiTy, Ty, -+, T, apuntan a una pag. A -
PR( T PR(T,
PR(A):( )+d( 1 .“+C(T,,))
C(P), nimero de enlaces que tiene la pagina P
d € [0, 1], factor de escalado

= PR crece con el nim. de inlinks

= PR crece con la calidad de las pags que apuntan a A
(ej.- pag. que figura en el directorio de Yahoo)

Google

PageRank

Ciflus 42/,



PageRank (Google)

100 50 53
\ —_——— | — ,/
3
50 50
9 |
N s

CIUS 43/61



Mejorar la busqueda

Realimentacién de relevancia

Seleccién de términos y Expansién de consultas

Automatica o asistida

pe Ha

1/ o
- \
ﬁ)’h,;,:

/78PN

Q)
Vah
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Més servicios de busqueda

Operadores de proximidad

colon ADJ5 cancer

Recuperacidn de pasajes

= discurso (parrafos, oraciones, etc.)

B semanticos (automatizar el troceado conceptual de los textos)

= de ventana

Ciflus 45/,



Agrupamiento

Clustering

® grupos no predefinidos

= descubrir las clases de los ejemplos

Ciflus 46/,



Filtrado

Flujo de docs (p.e. stream de noticias)

= Esencialmente técnicas estandar de Rl

Perfil de interés <+ Consulta

Adaptativo o por lotes (batch)

\W .ﬂf

&,\‘II'M

4

TR
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Generacion Automatica de Resimenes

m Extracts vs Abstracts
B Grado de reduccion, Informativos y bien formados

B Orientados a consulta (p.e. web snippets) o no

Varicela: MedlinePlus enciclopedia médica
www._nlm.nih.gowmedlineplus/spanish/ency/article/001592 htm

8 Feb 2011 — La varicela se puede contagiar muy facilmente a otras personas. Usted
puede contraerla tocando los liquidos de una ampolla de varicela o si ...

“+ \ista de cerca - Lesidn en |a piemna - Lesiones en el tdrax por varicela - Varicela

Ciflus
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Recuperacién con Lenguas Cruzadas

CrossLingual Information Retrieval (CLIR)

® p.e para recuperar datos de ensayos clinicos no escritos en nuestra
lengua de origen

= p.e. para propdsitos educacionales: aprender la terminologia
médica en Inglés

Ciflus 49/,



B Retos

Ciflus



Frontiers, Challenges, and Opportunities for Information
Retrieval (SWIRL 2012)

Ciflus



Temas comunes

cancertreatment

Not J aran ke d Ilst ::Sg:‘y;g;ae“a;si:'r‘s‘a{a resultados en espafiol. Pusdes especificar el idioma de.
Cancer Treatment - National Cancer Institute

Wi cancer gov/cancertopicstreatment - Traduci esta pégina
Information on standard, complementary, and altemative methods of cancer treatment,

Move beyond the classic single et T S e N

adhoc query and ranked list e o U e

approach, considering richer modes

of querying, models of interaction, iy S e s
ek

and approaches to answering iy R T T,

gement_of_
Ir a Types of treatments: The treatment cf
s understanding of the underlying bilogical processes has ...

er treatments - Cancer Information - illan Cancel

Budwig Diet Center - Natural Aftemative Cancer Treatment
Wi budwigeentar com - Reino Unido - Traducir esta pagina

DOWNLOAD OUR FREE GUIDES and leam about our natural, unique and
complementary altemative cancer treatment methods that enduce the natural ...

Ciflus 51/



Temas comunes

Help for users

Ways that IR technology can be extended to support users more broadly,
including ways to bring IR to inexperienced, illiterate, and disabled users

Ciflus 52/,



Temas comunes

Capturing context

Ways to incorporate what is happening with and around a user to affect
querying and result presentation. In particular, this theme treats people
using search systems, their context, and their information needs as
critical aspects needing exploration

Ciflus 53/6



Temas comunes

Information, not documents

Push Information Retrieval research beyond document retrieval and into
more complex types of data and more complicated results

Ciflus 54/



Temas comunes

Domains

Consider information that is not simply text and that has not been
thoroughly explored by IR research so far - data with restricted access,
collections of apps, and richly connected workplace data

Ciflus 55/



Temas comunes

(Ve

A perennial issue in
Information Retrieval,
evaluation remains
important, particularly as
the field expands into new
challenges. This theme
includes topics that require
or suggest new techniques
for evaluation as well as
those that need evaluation in
the context of new
challenges

S "
g

Ciflus 56/,



Ciflus

E R
|5 |E|2|8
4.1 Conversational Answer Retrieval X X
42 Empowering Users To Search and Learn X [x [x
43 Finding What You Need with Zero Query Terms X X
44 Mobile Information Retrieval Analytics X X [X |x
4.5 The Structure Dimension X |X
4.6 Understanding People in Order to Improve I(R) Systems X X
51 bstracting Retrieval Evaluation X
52 Adapting to Various Sites, Tasks and Contexts X
5.3 Axiometrics — Foundations of Evaluation Metrics in IR X
54 Before and Afier the Mobile Query X
5.5  Community Evaluation Service X
56  Exploring the Intersection of Social and Algorithmic Search
5.7  Getting Your Life Back: ... Personal Data X
5.8 Information Retrieval X
59  IR4ALL: Addressing ... Divides to Search X
Retrieval for the Ecosystem of Apps X X
5.1 Information Seeking Stage Aware Search X |[X |X
512 Protecting Users Privacy in Search X
5.3 Search Among Seerets X
5.4 Simulation of Interaction X X
5.15 Spoken Information Retrieval X X
5.16  Super Models of Information Retrieval Interaction X
517 Supporting Complex Search Tasks X
518 Time Changes Everything X X |x
5.19  Understanding and Evaluating Rich Aggregated Answers X X X
520 1 ing Opinion Engineering X
521 L ' Search in the Workplace X X
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http://www.cs.rmit.edu.au/swirl12/

SWIRL'12: The Second Strategic Workshop on Information
Retrieval. Lorne (Australia)

= James Allan, Bruce Croft, Alistair Moffat, and Mark Sanderson (eds.),
"Frontiers, Challenges, and Opportunities for Information Retrieval:
Report from SWIRL 2012."SIGIR Forum, 46(1):2-32, June 2012.

= An annotated list of recent papers: key challenges and
developments in the IR area.
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Referencias bibliograficas

Modern
Information Retrigval

the concepts and technology behind search

results
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Referencias bibliograficas

nlp.stanford.edu/IR-book/

chriztopher 0. Manming

Prabhakar Raghavan
Himrich Schigtre

Introduction to
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Referencias bibliograficas

Recuperacion de
Informacion

Un enfoque practico y multidisciplinar

Fidel Cacheda Seijo .
Juan Manuel Fernandez Luna
Juan Francisco Huete Guadix
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Mas info y contacto

http:\\www.gsi.dec.usc.es\ir
david.losada@usc.es

Ciflus



	Recuperación de Información
	Componentes básicos de un sistema de RI
	Rastreo
	Indexación
	Búsqueda (Ranking)

	Retos

