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Nase informacnée potreby

- Information retrieval

- Information extraction

- Document classification/categorisation
» Reasoning

- Artificial intelligence
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Informacie —

kddovane v prirodzenom
jazyku



Informacie su v dokumentoch.

Dokumenty =
Prirodzeny jazyk

Pisomna podoba

(symbolicka reprezentacia)

koncept
(pojem, designat)

******* pizza
symbol
(slovo, designator)



Prirodzeny jazyk =
komunikacny prostriedok



Komunikacny postriedok?

Umela komunikacia
- Vysielatel’ — prijimatel
- Data
» Kompresia

- Samoopravny kod
(napr. Hammingov kod)



Komunikacny postriedok?

Umela komunikacia
Vysielatel’ — prijimatel
Data

Kompresia

Samoopravny kod
(napr. Hammingov kod)

Prirodzeny jazyk
Autor — Citatel
Text

Stratova kompresia

Samoopravny kod
(napr. gramatika)



Natural language processing
= spracovanie prirodzeneho jazyka

Nachadzanie informacii v komunikacii
v prirodzenom jazyku



Priklad:
korpus dokumentov z geografie

Chceme opisat’ danu oblast’
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Ontologia

General
Axioms

Axiom Schemata

Relation Hierarchy

Relations
capital <_ city, city <. GE Concept Hierarchy
c:= country := <i(c), [[c||, Ref(c)> Concepts
{country, nation} Synonyms

river, coutry, nation, city, capital,...

(Cimiano, 2006)
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Axioms

Axiom Schemata

Relation Hierarchy
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Ontologia

General
Axioms
disjoint(river, mountain) Axiom Schemata
capital_of <_ located_in Relation Hierarchy
flow_through(dom:river, range:GE) Relations
capital <_ city, city <. GE Concept Hierarchy
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Ontologia

Vx(country(x) — 3y capital_of(y,x) A Vz(capital_of(z,x) — y=2

disjoint(river, mountain)

capital_of <_located_in
flow_through(dom:river, range:GE)
capital <, city, city <. GE

c:= country := <i(c), [|c||, Ref_(c)>

{country, nation}

) General
Axioms

N

Axiom Schemata

Relation Hierarchy

Relations

Concept Hierarchy

Concepts

Synonyms

river, coutry, nation, city, capital,...

Terms

(Cimiano, 2006)



Lishtweight vs. Heavyweight ontologie

Informal, Lightweight Ontologies
__A__
g -

Web
Directories XML DTDs

Data
Models General

Database
Schemas

Glossaries

Thesauri

Expressivity & Formality

T User Structured XML Description
Classifications  pata  Glossaries Principled, J S¢heMas  gormal  Logics
Dictionaries Informal Taxonomies
Hierarchies " ),
N
Glossaries and Data Thesauri and Metadata and Data Formal,
Dictionaries Taxonomies Models Heavyweight
Ontologies

(Wong et al., 2012)



Lishtweight ontologie

* Termy
- jedno a viac-slovné vyrazy
> pizza
- Slovniky
« Termy s vykladom, vysvetlenim

. pizza - A baked Italian dish of a thinly rolled bread dough crust
typically topped before baking with tomato sauce, cheese and
other ingredients such as meat, vegetables or fruit



Termy

d1

d2

d3




Slovniky

N t1 = a sauce
d1 N made of tomatos

t2 = a baked
d2/ italian dish ...

t3=...




Lishtweight ontologia

- Taxonomie
- Hierarchické vzt'ahy typu is-a
* food, pizza, margherita

« Tezaury
- Slovniky, navyse s:

- Hierarchickymi vztahmi: vSeobecnost’ (hypero-/hyponyma),
cast’ celku (mero-/holonyma)

« Vzt'ahmi ekvivalencie
« Vzt'ahmi paradigmatickej podobnosti (relatedness)
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Heavyweight ontologia

O={C,<.,R,0,,<,,4,6,,T}

four disjoint sets C, R, Aand T whose elements are called concept identifiers,
relation identifiers, attribute identifiers and data types, respectively,

a semi-upper lattice <. on C with top element root,, called concept hierarchy or
taxonomy,

function ogr: R — C* called relation signature,

a partial order <z on R, called relation hierarchy, where r, <z r, implies
|or(r4)| = |or(r2)| @nd ny(Or(ry)) <. Mj(Or(r2)), for each 1 <i < |ok(ry), and

a function o,: A — C x T, called attribute signature,

a set T of datatypes such as strings, integers, etc.

(Cimiano, 20086)



Heavyweight ontologia

* Definition 2 (Domain and Range)

» Definition 3 (£-axiom System)

* Definition 4 (Lexicon)

* Definition 5 (Knowledge Base (KB))
(
(
(

* Definition 6 (Instance Lexicon)
* Definition 7 (Extension)
* Definition 8 (Intension)

(Cimiano, 20086)



Koncept - trojica
(i(c), e(c), ref(c) )

* i(c) — intenzionalny opis
> e(c) — extenzionalny opis
* ref(c) — lexikalna realizacia v korpuse
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Priklad: Plynny obor

e i(c): velka planéta, ktora nie je zlozend prevazne

z hornin alebo inej pevnej latky

e(c):  Jupiter, Saturn, 47 Ursae Majoris ¢

ref(c): plynny obor, Jovialna (lovialna) planéta



Zapis ontologii/semantiky

- RDF

— Resource Description Framework
* RDFS

— RDF Schema
+ OWL

— Web Ontology Language
— OWL Lite
— OWL DL
— OWL Full
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Zelené zaby 71ju v rybniku.

- Cervené zaby maju dlhé nosy. # pragmaticky

- Cervené idey maju dlhé nosy. # semanticky

- Cervenymi ideou mat’ nos dlhy. # syntakticky

- Cervenskami ideova maty nosnik pridlZie. # morfematicky

Cfvskmn 1dée math noss d’lha. # fonologicky



Lexikalna
sémantika

/ Lexikalna

paradigmatika
Asociacie
Konotacie



Spracovanie prirodzeneho jazyka

Predspracovanie textu
Urcovanie slovnych druhov
_ematizacia a stemovanie

Rozpoznavanie vlastnych pomenovani
Identifikacia viacslovnych pojmov
Rozpoznanie koreferencii

Syntakticka analyza



Predspracovanie textu

1. Konverzia dokumentov na jednotné kodovanie
2. Extrakcia Cistého textu

3. Tokenizacia a segmentacia

4. Normalizacia

5. Odstranenie/oznacenie stop slov



text.fiit.stuba.sk

\é PeWe@FIIT ULOHY SPRACOVANIA TEXTU  SLUZBY A NASTROJE  KONTAKT




Predspracovanie textu: Tokenizacia

Vstup:

Vystup:

Jovialna (Iovialna) planéta alebo plynny
obor je planéta, ktora je svojou velkost'ou
a zlozenim podobna Jupiteru.

Jovialna
alebo][ |
‘planéta]

Il

[p

[(1[Tovia

ynny][ ]

]

na][ 1[planeta][ ]
obor][ ]e] [ ]

" J[ktora’

[ 10e]l J[svojou][ ]

'velkost'ou][ 1[a][ 1[zlozenim][ ]
‘'podobna][ ][Jupiteru]l.]



Urcovanie slovnych druhov

Vstup: 'rybnikom'

Vystup: 'podstatné meno, muzsky rod,
jednotné cislo, instrumental’
(a niekedy aj viac)



Rozpoznanie koreferencii

Monika miluje tenis. Dokaze obetovat’ hodiny,
aby ho trénovala.

Rytier zosadol z kona, aby sa napil.



Syntakticka analyza

/\
D NV, VP; N : V
i NP TR A S

5 A W i i i B A

This tree is illustrating the constituency relation. This tree is illustrating the dependency relation.
Constituency relation (PSG) Dependency relation
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