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Sadrzaj ()

Uvod

Oznacivanje u racunalnom modelu

Racunalna realizacija modela

WOQOS/SOW strukture

Integracija u LOD oblak

Integracija s drugim vanjskim resursima (API)
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Uvod )

Kako dohvatiti (naj)vise semanticke informacije iz digitaliziranog teksta ?

Nestrukturirani tekst
(implicitno znanje)

. . Ekstrakcija
Prikupljanje ' 2
: . Informacija
iInfformacija
- Semanticki
Otkrivanje metapodaci

znanja

[ Napredno
Strukturirani tekst prikupljanje
—] (eksplicitno znanje) informacija
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Rudarenje teksta — obrada prirodnog jezika ®

Podudaranje dokumenata (Document matching)
Optimizacija pretraZzivanja (Search Optimization)
Obrnuti indeks (Inverted indeks)

Rudarenje sadrzaja Weba (Web Content Mining)
Web analitika (Web Analytics)
Analiza strukture weba (Web Structure Analysis)

Dohvacanje Rudarenje Weba
informacija e e

Information retrival 4EEE I NN NN NN NN NN NN NN NN NN NN EEEEEEEEEEEEEDE
Rangiranje dokumenata (Ranking)

Detekcija upozorenja (Alert
Detection)
Kategorizacija (Categorization)

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

Ekstrakcija entiteta (Entity Extraction)
Referenciranje (Co-reference)
Ekstrakcija odnosa (Relationship Extration) Klasifikacija

Classification

Ekstrakcija
informacija

Information

Extraction RUda re nje te kSta

Text mining

Kolokacije (Colocations) Slicnost dokumenata (Similarity)

Rjecnicke asocijacije (Word Association) ’~ -~ ] . ’ o :
Analiza sentimenta (Sentiment Analysis) Ekstrakcija konce,.*a Klairuftg;ag nje Klasteriranje (Clustering)

Concept
Extraction

Obrada prirodnog
jezika
Natural

Language
Processing

POS oznacavanje (Part-of-Speech Tagging)
Tokenizacija (Tokenization)
Lematizacija (Lemmatization)

Stohasticki vs. deterministicki model
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Rudarenje teksta — obrada prirodnog jezika ®

Podudaranje dokumenata (Document matching)
Optimizacija pretraZzivanja (Search Optimization)
Obrnuti indeks (Inverted indeks)

Rudarenje sadrzaja Weba (Web Content Mining)
Web analitika (Web Analytics)
Analiza strukture weba (Web Structure Analysis)

Dohvadanje Rudarenje Weba
informacija Web Mining

|nf0rmati0n retrival ---------------------------------------------------------
Rangiranje dokumenata (Ranking)
Detekcija upozorenja (Alert
Detection)

Kategorizacija (Categorization)

Referenciranje (Co-reference)

Ekstrakcija odnosa (Relationship lasifikacii
Extration) Ekstrakcija Klasitikacija

. .. Classification
informacija

Information

Extraction RUda renje tEkSta

Text mining

Kolokacije (Colocations)
Rjecnicke asocijacije (Word Association) ’~ -~
Analiza sentimenta (Sentiment Analysis) Ekstrakcija koncej.*a

Concept
Extraction

. Sliénost dokumenata (Similarity)
NENGCHIERIE Klasteriranje (Clustering)

Clustering

Obrada prirodnog
jezika
Natural

Language
Processing

POS oznacavanje (Part-of-Speech Tagging)
Tokenizacija (Tokenization)
Lematizacija (Lemmatization)

Stohasticki vs. deterministicki model
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Deterministicki racunalni model prirodnog jezika

(® U sredistu modela je rije¢

(® Zastrojnu obradu nuZna su digitalna obiljeZja
(tagovi)

API

O

Web interface

O

MORPHOLOGY |

NLP SYNTAX
AND AND
STATISTICS SEMANTICS

SPARQL
endpoint

o O O O
=l T —
el %| o] x
ey w o
A
The Syntactic and Semantic Framework
v E
<<component>> {' <<component>> {l <<component>> {l <<component>> {'
Tagging system Functional Patterns
(T-structures) Sentences Programming Language (O-structures)

(® Svaka razina ima svoja obiljeZja (npr. sintaksa: uzorci,
funkcije /S-P-O/; semantika: sentiment, NER i sl.)
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<<component>> E E
Lexicon py
O<- 3_ component>>
Domains
MSY LEX MWE
¢ 7 ?

<<component>> <<component>>

LOD Parser
(o) (o) () (o) (&)

encyclopedia dictionaries generator mel




Realizacija modela

®,

® Konceptualni model pretvoren u relacijski model

®,

Implementiran u MariaDB

r- - -~ - - - -~ -~ -~ - -~ - -~ - -~ - - - -~ - -~ - -~ - - - - - -—--”-Z-—Z-Z-Z-Z<=-<=-Z<-—¢<™
! init_rules lemmas |r _rczZ'z
wards in sentence I 4= ruleid Int MM IPK] o — — — — — — — & lemmaid Bigint NN (PK) - _RLI_|E£IIFEFIELIE_!I|E_ _l — = _l
& wisid Bigint MM (FK) | lemma  Varchar(255) NN (AKT,IXT) | Lemma has WOS by
I i_lemma (IX1) i L
& wordid Bigint NN (FK) (IX4,1x5) I 1 =T I b
| b
| ' multiword_parts b
& sentenceid Bigint (FK) (1X3,1%5) I I & multiwordid  Int MM (PFK) I |
I_next (IX2) i i I & grderno Int MM (PR} (1X1) !
sentenceid (X3) | 'ﬁ" ““”l“"d - lE"Q'”t Hm EEEE; | i T
— . I @ sylmorphid Int I
:_Eg:g l:ls?n}tenceid (1X5) ! ©_languageid _Int (FK) (X1 | i_ordemo (IX1) (1 '
i_orderno (IX6) I [X_Relationship5 (IX1) | - b
B [ L 4
I
k3 W I & I
' | word _has syllables J I — -y - - - i
! | « wordid  Bigint NN (PFK) (IX11X3 _ _ _ Wordhaslemma | ! | [Muttiword assigned to word |
' | o gyllableid Int MM (PFK) (IX2,1%3 ' | Word is part of multiword ! ! b
I o ordemna  Int NN (PK) Many words has syllgble | | |
I : wordid (K1) po— | : | | | :
I i_syllableid (I¥2) | I I |
I = : . | word _has_syllables p I
| I i_wordid_syllableid (IX3) [ | e syllable_pid Int NN (PFK) N [ [ L
! | ! oge- wordid Bigint NN (PFK) | Syllable pis in wdrd I L
| | Word in sentence w | I Waord has SYH?HE_P e orderno Int NN (PK) I I | ;
I i e T T i_whsp (X1
| I One syllable is in mbny words words I Ll_w sp (1) ) : : ! I
| | [ & wordid Bigint MM (PR | | | by
I
| ! | L has SOW !
! , | word Varchar(266) NN fo— — — — — — — — — — — — — — — — STRRSR 4 1 L
sentences syllables Word can have SOW template . | | §
& sentenceid Bigint NN (PK) ({I¥2,] ¢ syllableid  Int o- = - - - — : wqr{I has_wos
@ documentid Bigint (FK) (IX3,1 syllable Warchar(255) . _' _____________________ ||+ wordid Bigint MM (PER) (11,16
& |anguageid Int | & wosid Int MM (PFE) (12,154
i_syllableid (1X1) | I _ word_has_sow
e chapterid Int (FK) (1X1) po— — Lisul (X3 = e |anguageid Int (FK) | |& wordid Bigint NN (PFK) (IX1.1%4)
IX_Relationshipd (1X1) | ' e lemmaid Bigint (FK) | [¢ sowid Int NN (PFK) (IX2.1%4)
i_sentenceid (IX2) | | |
i_documentid (IX3) | I i_word (IX1) I _ _
i sd (IX4) | | IX_Relationship2 (1X2) _— -ed® ordemno Int NN (PK) (IX5)
| i_wordid (1X3) | I_wu:lrn:_llu:l (IX1)
T ! | i_weight (IX4) I_wosid (IX2)
| : | | i widwlw (IX5) B e orderno Int NN (PK)  (IX3) i_orderno (IX3) B
X wolatinnehim] 1%k = : : AR —
: o ISEntEnn:_e E in_n::IleIpt_erJ ________ : :f:;;:iléd(:{;f;}} i3 :
[ [ ! | | 1_orderno (IX3) L
| | I (Ui wsid (1%4) ] !
I |

® Sadrzi 40 tablica, 250 atributa, preko 200 indeksa (~ 5Gb podatkovnog prostora)
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Javno dostupan O

® Web aplikacija

® Javno dostupna:

http://ssf.mathos.hr

® Frontend:

Bootstrap, jJQuery

®» Backend:
PHP, Python, MariaDB,

Virtuoso triplestore
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SINCAaKSNO-SemantiCkl OKvVIr

Privatni dokumenti Upload

Dokumenti

Biblija

NZ

01_Marko.txt
02_Matej.txt
03_Luka.txt
04_lvan.txt
05_Djela_apostolska.txt
06_Rimljanima.txt
07_1-Korincanima.txt
08_2-Korincanima.txt
09_Galacanima.txt
10_Efezanima.txt
11_Filipljanima.txt
12_Kolosanima.txt
13
14_2-Solunjanima.txt
15_1-Timoteju.txt
16_2-Timoteju.txt
17 _Titu.txt
18_Filomenu.txt

1-Solunjanima.txt

ss-framework.com

Prijavijen kao: Marko OreSkovié

== Hrvatski &= Engleski

Rijeci T-Strukture O-Strukture Recenice Domene FPJ MSY LEX MWE

Prefix Rijec Sufix

T S

Uzorak pretrage:

@O
Maksimalan broj rezultata 500
*0 za neograni¢eno
Tip pretrage: Pozicija balona:
© Rije¢ Slog Morf © Dolje Desno

Nagcin pretrage:
© Like Regex




Stablo obiljezja slicho ontologijama O

MULTEXT EAST T-STRUKTURE

P Atribut Vrijednost Kéd WOS SOW
0O KATEGORIIA Imenica N L T e -
: , - 4 | Vrsta rije€i 4 || Opce
1 Tip opca C : g I
2eti > | Imenica - __ Obiljezje
viastita s : x.
o ° > | Zamijenica _ Zivo
2 |Rod muski m [ Pridiev . Pojam
zenski f | Broj_vr | Tvar
srednji n | Glagol __| Tvorevina
3 |Broj jednina S | Prilog | Relacija
mnNozina o) | Prijedlog | Stanje
4 |Padez nominativ n | Veznik | Proces
genitiv g __ Uzvik L] Pr?stor
dativ d | Cestica — ‘TIJETEI o
i . Terminolosko
akuzativ a _| Kratica
: > | Interpunkcija -4 | Ime
vokativ Y - _
. : | Kombinabilne vrste . Antroponim
lokativ | g I
. _ . | Akcentuacija _ lme
instrumental i Rod Prezime
7 |Zivo ne n " Broj : _| Nadimak
da y TN = S R S 4 L1 TOPONIM. .

® Wwos - word of speech (gramaticka obiljezja)

() SOW —semantic of word (semanticka obiljezja)
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Povezanost rije

7| WOS

Vrsta rijeci
Imenica
Zamjenica
Fridjev
Broj_vr
Glagol
Frilog
Frijedlog
Veznik
Uzvik
Cestica
Kratica
Interpunkcija

Kombinabilne
vrste

Imenica
Pridjev

®
®

MARKO ORESKOVIC

Ci s repozitorijima

NADA
nada
na-da
= nace-
=3
| SOW:
NADA
nada
na-da
nada—
=3
| sow: W stav e Pozifivno [2] | Stav s Negatimo
NADA
rad
na-da
nada—
(wos-
| sow:

HJP, LZMK, CroWN, RjecCnik sinonima..

DFEST —10.05.2019.

Vrsta rijedi » Imenica | Rod » Zenski Pade? » Mominativ

21 | CroWN » Definiciia 3]

| enciklopedijom

“ KD ME MG I M MM

CroWWN = Sinonin

MU

RijecCi iz definicije uz natuknice povezane u semanticku mrezu




Od atomarnih elemenata r

L) /o

ijec

do slozenih izraza

),

(®» Morfovi (2.118), slogovi (7.787), morfemi (796.448), viserje&nicki izrazi (121.771)

AP
 Rijeci:

ap-strak—ci—ja ap-strak-tna ap-strak-tno ap-surd ap-sur " | WOS
ap—sti—ni-ra-ti di-ap-si—da di-ap-sid-ni ap—so—lu-ti-sti—-e-ki
ap-sti—-ni-ra—-nje ap-sti-nen—ci—ja ap-si—dom mo-ap-skom A .rijef:i
mo—-ap-sku mo-ap-sko-ga mo-ap-ski mo-ap-skim mo-a lzn;inr}:::ica
mo-ap-ce mo—-ap—ci mo-ap-skih mo-ap-ci—-ma mo-ap-si ;:;J_E;
mo-ap-ka mo-ap-ku mo-ap-sko-me mo-ap-ke ap-sa-lo E:ﬁg: l
ap—ci—ha ap-si—da ap-si—da—ma ap-si—de ap—si—di ap- E;E?:g
ap-so-lu-tan ap-so-lu-ti-zam ap-so-lu-ti-za-ma ap-so-lu- gj::ca
Kratica

ap—so-lu-ti-zi-ra—hu ap-so-lu-ti-zi-raj

ap—so-lu-ti-zi-ra—ju ap-so-lu-ti-zi-ra—-la
ap-so-lu-ti-zi-ra-lo ap-so-lu—ti-zi-ram
ap-so-lu-ti-zi-ra-smo ap—so-lu-ti-zi-ra-ste

ap-so-lu—ti-zi-rav-si ap—-so-lu-ti—zi-ras

®

Napredan nacin pretrage i filtriranja

ap-so-lu-ti-zi-raj-mo

ap-so-lu-ti-zi-ra—mo
ap—-so-lu-ti-zi-ra-!

ap-so-lu-ti-zi-ra-se

(>  MSY: slogovi, morfovi, silabomorfemi

(®»  MWE: kolokacije, frazemi, viserje¢nice
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Interpunkcija

ap-so-lu-ti-zi-ra-le

Kombinabilne
vrste

Imenica
Fridjev
Frilog

ABC&CDDEBEFGHlJKLJMN

Postoji 4042 riieci koje zadovoliavaju kriterij pretrage. P

LABAV CVOR
labav || ©wor

BEZ] Jednostavna viSerjeénica

LABAV REZIM
m labans rezim

BiE5) Kolokacija Dr. Stefan Ritigasser

wor |
3 =

LABAVA CARINSKA UNIJA

BiES) Kolokacija Dr. Stefan Rittgasser

o
£l =

labawa  carinska | unija



>

Sintaksni uzorci

® Rije$eni kompleksni problemi viseznaénosti

Marija usta i

Nominativ

Jednina

Osobno ime

pode u _ gorje _ :

Marijina usta i

m

su govorile

m m Pomocni glagol bit m Interpunkcija
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lzvlacenje sintakticko-semanticke informacije iz teksta ©

Sentence 1:
Ona mu je majka.

11_1-Kraljevima.txt

ona = mu = je

majka =

Vrsta rijeéi  Glagol « Pomoéni e Biti Vrsta rijeci o Interpunkcija e Svretak e .
[Rod + Muski

OWI-..2.owl:sameAs.[2]
BabelNet.« Definiciia
BabelNet » Kategorija.[3]
CTOWN. = Definicija
CToWWN. . Sinonim. [4]

CroWN = Antonim.[2]
CroWN. = Hipernim

® Uz zadana WOS obiljezja
® i/ili SOW obiljeZja

® ik tomu razlicitih tipova
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Oznacivanjem do umrezene informacije ©

(> Poseban tip SOW tagova BARCELONA

owl:sameAS za povezivanje s
- . barcelons
VaankIm resursima m bar—ce—lo—na

@ Drugl WOS/SOW tagow m OWL e owl:sameAs
transformiraju se u RDF trojke 7N |

http://dbpedia.org/resource/Barcelona

(> Svaka rije€ u SSF-u je jedan cvor u
s hittp://www.ss-framework.com/owl/SOW
ontologiji »  Toponim

http://www.w3.0rg/2002/07 /owl#sameAs
hitp://dbpedia.org/resource/Barcelona
http://www.ss-framework.com/owl/\WOS
http://www.ss-framework.com/owl/word/barcelona > Imenica

ttp://www.lexinfo.net/ontology/2.0/lexinfo#partOfSpeech

»{ lexinfo:noun

http://iwww.ss-framework.com/owl/WOS

»1  Nominativ
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) \Y4

CroLLOD u svjetskoj globalnoj mrezi

SSF

Followers

0

Organization

PY

CroLLOD

CroLLOD deals with all
aspects of Croatian language
(morphology, dialect, syntax,
semantic and sociolinguistics)
read more

@ Social

& old.datahub.io

A / Organizations / CroLLOD / SSF

Search

oh Dataset & Groups @ Activity Stream

SSF

Syntactic and semantic framework of Croatian language

Data and Resources
SPARQL Endpoint

No description for this resource

Framework homepage
No description for this resource

Croatian Lexicon with WOS/SOW tags
No description for this resource

P WP »P &b

Croatian Lexicon with WOS/SOW tags
No description for this resource

Croatian Lexicon with WOS/SOW tags

No description for this resource

ab

lexicon linguistic llod lod

Additional Info

[E

/ Manage

® Download Data Package

© More information

© More information

© More information

©® More information

©® More information

network framework ontology

' Go to resource

' Go to resource

£ Go to resource

&' Go to resource

(' Go to resource

®,

=
+

Bibla...

co

(¥

BY

(® Od travnja 2018, SSF leksikon je dio globalnog LOD oblakasa 70,366 trojaca, od kojih 67,717 je vezano
na LexInfo, 35,687 na Princeton WordNet i 20,456 na BabelNet
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Application programming interface (API) ©

® Integracija s vanjskim resursima

(® REST APl preko HTTP, primjer Python koda:

1 {# —*%- coding: utf-8 —-*-
2 | import requests

4 | # API key
5 | key = "429ae4bfe8088£071abef86ac021653b"

=1

# Execute 1n Python, Haskel, SPARQL, R

g | program = "Python"

L

10 | # Code to be executed

11 | code = "=ChangeTense(’vidim plavu kucéu’, ’aorist’)"

12 Jurl = "http://www.ss—framework.com/api/fpj"

13

14 | req = requests.post(url, data = {’apiKey’:key, ’program’:program, ’code’:code})

16 | # Set the output encoding to UTF-8
17 | req.encoding = ’UTF-8’

18

19 | # Print the output

20 | print req.text

® Odgovor: {"status":200, "result":"vidjeh plavu kucu"}
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Application programming interface (API) O,

® Primjer: http://www.suncenaprozorcicu.com

suncenaprozorcicu.com

Sunce na prozoréicu
HTTP Request: GetSOW ("drvo", 132)

Jednoga  dana | zotuje kako

ss-framework.com

SINCakSno-semancitkl oKvIr orome [ Loana [

= Hrvatski Engleski

> ko) negova |l

Dokumenti Rijeci T-Strukture Recenice MSY LEX

4[] ) Dokumenti Prefix
i [] | Biblia I ] [
4[] LINZ |
- [] [ 01_Marko.txt ~WOSs
|| 02_Matej.txt

- [ ] [ 03_Luka.txt Uzorak pretrage:

- [] [ 04_lvan.txt I
-] | 05_Djela_aposto
-] [} 06_Rimljanima.b

- [] ] 07_1-Korincanirr @o Setup
~ N R OLS Kerkesrtn Maksimalan broj rezultata

—[] || 09_Galacanima.t __'
- [] | 10_Efezanima.tx *0 za neograniéeno

-~ [] ) 11_Filipljanima.t Tip pretrage: Pozicija balona:

|1 12_Kolosanima.t ©Rije¢  Slog  Morf ©@Dolie ~ Desno
- [] [ 13_1-Solunjanim Nagin pretrage:

- [] [} 14_2-Solunjanim OLlike (" Regex

-~ [] ) 15_1-Timoteju.tx

|| 16_2-Timoteju.tx
B O v T —

- [] [} 18_Filomenu.txt

{"status":200, result: "http://www.ss—framework.com/images/drvo.png"}
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Marko Oreskovic
Varazdin, 02.06.2017.
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