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Akademisyen Kkisa 6zgecmis

Istanbul Teknik Universitesi (ITU) Bilgisayar ve Bilisim Fakiiltesi égretim iiyesi olan Dr. Giilsen
Eryigit ITU Dogal Dil Isleme Grubunun kurucu tiyesi ve yéneticisidir. Yiiksek lisans ve doktora
derecelerini 2002 ve 2007 yillarinda ITU Bilgisayar Miihendisligi Béliimiinden almistir. 2006
yilinda Isvec Vaxjo Universitesinde ziyaretci arastirmact olarak bulunmus ve calistigi grup ile
CoNLL (dogal dil 6grenme konferans serisi) 2006 ve 2007 ¢ok-dilli baglilik ayristirmasi
calistaylarinda birinci olarak segilen ¢calismada yer almistir. 2007 yilinda doktora ¢alismalari
nedeni ile Siemens Miikemmeliyet Odiiltine laik goriilmiistiir.

Gtlilsen Eryigit’in aktif arastirma alani dogal dil isleme konusundadir. Bu alanda, pek ¢ok prestijli
dergi ve konferansta hakem ve yazar olarak gorev almistir. Avrupa Birligi CLARIN (EU 7th
Framework Programme, CLARIN - Common language resources and technology infrastructure)
projesinde Ttirkiye temsilcisi olarak yer almistir. Bunun yani sira yakin gecmiste pek cok AB (Cost),
Tubitak (1001 ve 1003) ve Sanayi Bakanligi (Santez) destekli projede yiirtitiictillik ve
arastirmacilik yapmis, 6 Tubitak TEYDEB destekli projede danisman olarak gorev almistir. Ayni
zamanda bu fonlama kuruluslarinda (AB H2020, Cost Aksiyonu programlari, Tubitak, Sanayi
Bakanligi) hem arastirma hem endlistriyel proje onerilerinde hakemlik ve izleyicilik yapmaktadir.
Arastirmacilarin hizmetine sundugu Tiirkce Dogal Dil Isleme Web Servisleri (tools.nlp.itu.edu.tr)
2018 yil itibari ile 190°nin tizerinde arastirmaciya hizmet vermektedir.
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Project Website : http://tools.nlp.itu.edu.tr/
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Sunum Icerigi

* Tiirkce Dogal Dil Isleme Yazilim Zinciri Evreleri
* Normalizasyon
* Sozciik Analizi
* Varlik Ismi Tanima
* Ciimle Analizi
* Veri Kiimeleri

e Ornek Projeler
* Aktif Arastirma Evreleri
* Anlamsal Rol Etiketleme
* Esgonderge Coziimlemesi
ok sozciikli terimlerin Bulunmasi
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Kullanilan Yapay Zeka Yontemleri
P4 * Siniflandriricilar

Sunum Igerigi . Dizilim Etiketleyicileri
* Kural Kodlayicilari

» Ttirkce Dogal Dil Islem

* Normalizasyon v CRF (conditional random fields,
e Sozciik Analizi kosullu rasgele alanlar)
* Varlik Ismi Tanima v’ FST (Finite State Transducers -
* CU”_?IB.A”CIIIIZ{ Sonlu Durumlu Otomatlar)
3y Veri K.ume ert v' SVM (Support Vektor Machines -

* Ornek Projeler Karar Destek Makineleri)

* Aktif Arastirma Evreleri v Yapay Sinir Aglari
) Anlq_msal Rol E tllketleme . v Derin Ogrenme - LSTM (Long-
* Esgonderge Coztimlemesi Short Term Memory)

* (Cok sozctiklu terimlerin Bulunmasi
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Normalizasyon
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Normalizasyon
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Tokenizer
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Deasciifier

Vowelizer

Spelling Corrector
isTurkish

Morphological Analyzer
rphological Disambiguator
Named Entity Recognizer
Dependency Parsing
Whole pipeline

UD Mapper (Beta)
Datasets

Simple API

Changelog

@ tools.nlp.itu.edu.tr/Normalization
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ITU Turkish Natural Language Processing Pipeline

ITU Tirkge Dogal Dil Isleme Yazilim Zinciri

Normalization

@dida bi yere gitcem
"bittttttididiinnnn insanlar hiir,
hysyt ve haklari bkmndn eSit
dogarlaaaar.

aaaaaakil ve vicdana sahiptirler ve
birbirlerine karsi kardeslik zhnyt
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gidecedim " biitiin insanlar hiir ,
haysiyet wve haklari bakimindan
esit dodgarlar Akil wve wvicdana
sahiptirler ve birbirlerine karsi
kardeslik zihniyet ile hareket
etmelidirler ." diye bagiracagim
@smiley[:)) ]
@hashtag[#insanhaklarai]

@url [www.insanhaklari.com]
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Gulsen Eryigit and Dilara Torunoglu-Selamet. 2017.
N I' Social media text normalization for Turkish.
Orm a Izasyon Natural Language Engineering Journal, 23(6): 835-875.

—/

[ Sorunlu Sozcuk Tespiti J

Oneri Uretimi

Dontstirme | Ozel Isim
Donusimu Kurallari Tespiti

Turkce Sesli Sive
Karakter ) Harf
Diizeltici Ureteci

Yazim Hatasi
Diizeltici
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Gulsen Eryigit and Dilara Torunoglu-Selamet. 2017.

Normalizasyon Social media text normalization for Turkish.

Natural Language Engineering Journal, 23(6): 835-875.

Oneri Uretimi

Déniistiirme Ozel Isim
Dontlisimi Kurallari Tespiti

tumukuaciuk e || e
TUMUBUYUK
Ozel Isim Yazimi

karISIK YaZziM
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o)

Gulsen Eryigit and Dilara Torunoglu-Selamet. 2017.

- Social media text normalization for Turkish.
Norm allzasyon Natural Language Engineering Journal, 23(6): 835-875.

Oneri Uretimi

Harf Yazimi Déniistiirme Ozel Isim
Dontlisimi Kurallari Tespiti

Tiirkce Sesli Sive
Karakter ) Harf Diizeltici
Diizeltici Ureteci

Yazim Hatasi
Diizeltici

umuttan - Umut'tan ?
meltem vanik konusmacilarimizdan biri.
aysenden - Ayse’'nden, Aysen’den ?
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Gulsen Eryigit and Dilara Torunoglu-Selamet. 2017.
Social media text normalization for Turkish.

Norm allzasyon Natural Language Engineering Journal, 23(6): 835-875.

~ Oneri Uretimi
Karakter tekrarlari,
Dontsimi urallari espiti
Logogramlar ($ - s,€—>e,3>e @ —>a,! > s ural Tespit
. Turkce Sesli ;
l, and B—) b), Karakier
. . . . uzeltici reteci
Web 2.0’a 6zgii sdzciikler, o A u——
. . Diizeltici
Eposta, hashtag, mention ve URLleri
yakalamaya yonelik
Qdida nbr neden aramion #Hkirildim : (
% v A % % % %

@mention|Qdida] ne haber neden aramion Qhashtag|#kirildim] Qsmiley|: (]
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Kibra Adali and Gulsen Eryigit. 2014.

N I . Vowel and diacritic restoration for social media texts.
Or m a I Z asyo n In 5th Workshop on Language Analysis for Social Media (LASM) at EACL.

J

Oneri Uretimi

Harf Yazimi Déniistiirme Ozel Isim
Dontlisimi Kurallari Tespiti

- = = = Tiirkce Sesli Sive
Karakter ) Harf Diizeltici
Diizeltici Ureteci
Yazim Hatasi
Diizeltici

Curr. Neigh. Neigh. Neigh. Neigh.  Neigh.  Neigh. Class
Word Ch(-3) Ch(-2) Ch(-1) Ch(+1) Ch(+2) Ch(+3) Label

kldn _ _ - k ] d 0
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Gulsen Eryigit and Dilara Torunoglu-Selamet. 2017.

. Social media text normalization for Turkish.
Norm allzasyon Natural Language Engineering Journal, 23(6): 835-875.

Oneri Uretimi

* Dizilim etiketleyicileri
o -
* CRF - Kosullu Rasgele Alanlar e e

* Kod cozme asamasinda
Kisitlanmis Viterbi algoritmasi
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o)

Gulsen Eryigit and Dilara Torunoglu-Selamet. 2017.
Social media text normalization for Turkish.

Norm allzasyon Natural Language Engineering Journal, 23(6): 835-875.

Oneri Uretimi

_ _ — - n - o
k I d Harf Yazimi Doniistiirme Ozel [sim
Dontlisimi Kurallari Tespiti

; .E

Tiirkce Sesli Sive
Karakter ) Harf Diizeltici
Diizeltici Ureteci

Yazim Hatasi
Diizeltici

@@0 olejelolo
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o)

Kibra Adali and Gulsen Eryigit. 2014.

N I . Vowel and diacritic restoration for social media texts.
Or m a I Z aSyO n In 5th Workshop on Language Analysis for Social Media (LASM) at EACL.

Oneri Uretimi

C I n Harf Yazimi Doniigtiirme Ozel Isim
Dontlisimi Kurallari Tespiti
@ ..... @ Tiirkce Sesli Sive
° N e Diizeltici

L e Karakter _Harf
@@ Diizeltici Ureteci Yasgr;elft?z?m
Input  Output 1 Output 2 Output 3 Output 4
cin cin (‘genie’)  ¢in (‘China’) ¢ (‘ding’) cin (OOV)
kus kus (‘vomit’)  kug (‘bird’) kiis (‘sulk at’) kiis (OOV)

sok sok (‘insert’)  sok (‘shock’)  sok (‘disassemble’) sok (OOV)
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o)

Gulsen Eryigit and Dilara Torunoglu-Selamet. 2017.

- Social media text normalization for Turkish.
Norm allzasyon Natural Language Engineering Journal, 23(6): 835-875.

Oneri Uretimi
Harf Yazimi Déniistiirme Ozel Isim
Dontlisimi Kurallari Tespiti
[ ] [ ] L] W/
gidmiycem —> gitmeyecegim riskge [ sest e
Karakter Harf

Diizeltici Ureteci

Yazim Hatasi
Diizeltici

yapacagim-yapacaksin-yapacak-yapacagiz-yapacaksiniz-yapacaklar
(1°'sg)  (2"%sg) (3"sg) (17'pl) (2™pl) (3""pl)

yapcam - yapcan - yapcak - yapcaz - yapcaniz - yapcaklar
yapcam - yapcan - yapcak - yapcaz - yapcaksimz - yapcaklar
yapicam - yapican - yapicak - yapicaz - yapicaksiniz - yapicaklar
yapacam - yapacan - yapacak - yapacaz - yapacaniz - yapacaklar
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Normalizasyon

Training

Dataset

Input

o)

Dilara Torunoglu-Selamet, Eren Bekar, Tugay ilbay and Giilsen Eryigit. 2016.
Exploring spelling correction approaches for Turkish.

The First International Conference on Turkic Computational Linguistics at CICLING 2016

7040 - Corasick Search Tree

Word

Uni-gram
Language
Model

Extracted
Rul
»|  Learning Model -sse
3 Candidate
Generation

v

Candidate

Retrieval

Oneri Uretimi

Harf Yazimi Déniistiirme Ozel Isim
Dontlisimi Kurallari Tespiti

Tiirkce Sesli Sive
Karakter ) Harf Diizeltici
Diizeltici Ureteci

Yazim Hatasi
Diizeltici
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Gulsen Eryigit and Dilara Torunoglu-Selamet. 2017.
N I' Social media text normalization for Turkish.
Orm a Izasyon Natural Language Engineering Journal, 23(6): 835-875.
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ITU Turkish Natural Language Processing Pipeline

ITU Tirkge Dogal Dil Isleme Yazilim Zinciri

Tokenizer
Normalization
Deasciifier
Vowelizer
Spelling Corrector Cgitcem) Cimedos [fchiscl nw e

sTurkish r, (GldecedTD Chitin)inganias biz .
. 3 Kl1alrl (O
Morphological Analyzer 7oy @ haE'SlYEt ve ha arl
sahi

Normalization

: : . dodarlaaaar. esit)dodarlar . Akil ve vicdana
rphological Disambiguator aaaaaakil ve vicda ahiptirler ve vtirler ve birbirlerineCkarsy

Named Entity Recognizer| |birbirlerine Garsi kardeslik)zhnyt kardesliD zihniyet jle hareket
Dependency Parsing ile hrkt €tm€lidir etmelidirler ." @ bafiracadim

N\

Whole pipeline | | °29trcam :)) #insanhaklari @smiley[:))]
UD M Bet www.insanhaklari.com Ghashtag[#insanhaklara]
apper ( € a) @url [www.insanhaklari.com]
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Simple API g
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Sunum Icerigi

* Tiirkce Dogal Dil Isleme Yazilim Zinciri Evreleri
* Normalizasyon
» Sozciik Analizi
* Varhk Ismi Tanima
* Ciimle Analizi
* Veri Ktimeleri

e Ornek Projeler

* Aktif Arastirma Evreleri
* Anlamsal Rol Etiketleme
* Esgonderge Coziimlemesi
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ahat et Misfik Ken te,

\\//

Sozcuk

Analizi

2. tekil kisi emir Kipinde Ozel Isim Ozel Isim
rahat+Ad cekilmis olumlu eylem Miisfik+Noun+Prop+A3sg Kenter+Noun+Prop+A3sg
et+Verb+Pos+Imp+A2sg +Pnon+Nom A Aot
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wa € 117U Turkish NLP Web Service.

\ / In Proc. of the Demonstrations at EACL 2014.
Gothenburg, Sweden,
/

Sozcuk
Analizi
N = P—
o : . : Sifat Ozel Isim
Iyelik eki almamis yalin halde Iyelik eki almamis yalin halde [ o J
3. tekil kisi isim 3. tekil kisi isim miisfik+Ad] Kenter+Noun+Prop+A3sg
rahat+Noun+A3sg+Pnon+Nom | | et+Noun+A3sg+Pnon+Nom ) +Pnon+Nom
N e
Sifat , ] (2. tekil kisi emir kipinde OZ_?I I_51m
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Sozcuk
Analizi
- e
o : o : Sifat Ozel Isim
Iyelik eki almamis yalin halde Iyelik eki almamis yalin halde [ o J
3. tekil kisi isim 3. tekil kisi isim miisfik+Ad] Kenter+Noun+Prop+A3sg
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Sozcuk

Analizi
iyelik eki almamis yalin halde /iyelik eki almamis yalin halde b {Slfat J Ozel Isim
3. tekil Kisi isim 3. tekil kisi isim miisfik+Adj Kenter+Noun+Prop+A3sg
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hat et Mquik Kent (p Gulsen Eryigit, 2017.
wa € 117U Turkish NLP Web Service.

HFST & XFST uyumlu In Proc. of the Demonstrations at EACL 2014.
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22saniye Sozcuk
Analizi
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3. tekil kisi isim 3. tekil kisi isim miigsfik+Ad] ;ntervl‘v oun+Prop+A3sg
rahat+Noun+A3sg+Pnon+Nom \et+Noun+A3sg+Pnon+Nom ) +Pnon+Nom
4 N (= :
[Slfzt Adi ] 2. tekil kisi emir kipinde OZ_?I I
rahat+Ad) cekilmis olumlu eylem M-
\et+ Verb+Pos+Imp+A2sg )

Tiirkce Dogal Dil isleme Evreleri © 2018 by Giilsen Eryigit



Muorpheological Analyzer 4

< 3 @ @ tools.nlp.itu.edutr/MorphAnalyzer B 1o e O W i o £

ITU Turkish Natural Language Processing Pipeline

ITU Tiirkce Dogal Dil Isleme Yazilim Zinciri

Morphological Analyzer

Tokenizer
Normalization
Deasciifier | (,— ., . Obama ' dan a
Vowelizer Obama+Guess+Noun+Prop+A3sg+Pnon+Abl
Spelling Corrector
isTurkish serverlarda serverlarda
) servertGuess+Nount+A3pl+PnontLoc
Morphological Analyzer serverlar+Guess+Noun+A3sg+Pnon+Loc
Morphological Disambiguator serverlard+Guess+Noun+A3sg+Pnon+Dat
Named Entity Recognizer serverlarda+Guess+Nount+A3sg+Pnon+Nom
Dependency Parsin .
P y - 9 $paris'den #Paris'den
Whole pipeline #Paris+Guess+Noun+Prop+A3sg+Pnon+abl
UD Mapper (Beta)
Datasets :) ) :)+Punc
Simple API v Report a
Changelog ’ bug .
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Bicimbilimsel Coziimleyici ne amaclarla

kullaniliyor?

* Sozciik Coziimleme

GET or POST parameters: {tool}, {input} and {token}
token: you can find your token on your login space
tool: ner, morphanalyzer, isturkish, morphgeerator,
tokenizer, normalize, deasciifier, Vowelizer,
DepParserFormal, DepParserNoisy, spellcheck,
disambiguator, pipelineFormal, pipelineNoisy,
input: utf-8 string The response is a text/plain
encoded in UTF-8

Example: http://tools.nlp.itu.edu.tr/SimpleApi?tool=

morphanalyzerg&input=et&token=XXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXX

€« Cc @ @ tools.nlp.itu.edu.tr/SimpleApi?tool=maorphanalyzer&input=et&

et+Noun+A3sg+Pnon+Nom
et+Verb+Pos+Imp+A2sg
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Bicimbilimsel Coziimleyici ne amaclarla
kllIIanIIlyOl"? GET or POST parameters: {tool}, {input} and {token}

token: you can find your token on your login space
tool: ner, morphanalyzer, isturkish, morphgenerator,
tokenizer, normalize, deasciifier, Vowelizer,

. . s . . DepParserFormal, DepParserNoisy, spellcheck,
°SOZCUk Uretlml disambiguator, pipelineFormal, pipelineNoisy,
input: utf-8 string The response is a text/plain
encoded in UTF-8
Example: http://tools.nlp.itu.edu.tr/SimpleApi?tool=
morphgenerator &input=git+Verb+Pos+Fut+Alsg
&t oken=XXXXXXXXXXXXXKXXXXXXX XXX XXX

* Sozciik Coziimleme

B & ‘ B tools.nip.itu.edutr X e At 0 %
< —- 0O m () tools.nip.itu.edu.tr/s v

Find on page  too Mo results 4 > X
gidecegim
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Bicimbilimsel Coziimleyici ne amaclarla
k"IIanIIlyor? GET or POST parameters: {tool}, {input} and {token}

token: you can find your token on your login space

. . LT tool: ner, morphanalyzer, isturkish, morphgenerator,
* Sozciik Coziimleme

tokenizer, normalize, deasciifier, Vowelizer,

DepParserFormal, DepParserNoisy, spellcheck,

e SOozciik Uretimi disambiguator, pipelineFormal, pipelineNoisy,
input: utf-8 string The response is a text/plain

* Sozciik Dogrulama |encoded in uTF-8
Example: http://tools.nlp.itu.edu.tr/SimpleApi?tool=

isturkish &input= gitecegim &token=X
XXXXXXXXKXKXKXKXXXKXKXXXKXKXXX

< c @ @ tools.nlp.itu.edu.tr/SimpleApi?tool=isturkish&inpu

false
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Bicimbilimsel Coziimleyici ne amaclarla

kuIIan lllyor? CD Hasan Kaya and Gilsen Eryigit. 2015. @
’ Using finite state transducers for helping
TN T foreign language learning.
° SOZCUk Cozumleme 2nd Wogkshop ongl\latur§ Language Procegssing Techniques for
N N . . ) Educational Applications at ACL, Beijing, China )
y S OZCUk Ur etlml - gidiyorum " Turkish “>Analysis | git+Verb+Pos+ProglfAlsg
* Sozctik Dogrulama S = o
e Sozciik bazinda
£
transfere dayali ¢ceviri . =L
ogsamtl [ mavis \  got(ing)+am+

<-Generation |
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Bicimbilimsel Coziimleyici ne amaclarla

kullaniliyor?

* Sozciik Coziimleme

» Sozclik Uretimi

* Sozciik Dogrulama

* Sozciik bazinda
transfere dayall ceviri

Turkish ITUMorphTrans4ET |Google Bing Tureng Yandex

gidebilirse if he can go v/ can go if he can go v/ g0 he could leave

gidecek he will go v/ will go will go be destined for £o

gitmelilerdi they should have|they should go they need to get it £0 they have to go
gone v/

gitmiglerse if they had gonev’ |they have gone if they went go if they’re gone

gidebilecekse if he will be able to|go abilecekse can go go if you can go
gov’

yapmalilarsa if they should do v sign mAIIlArsA if they’re making £O do they

masalarimizla with our tables v |our table our table table our desks

English ITUMorphTrans4ET |Google Bing Yandex

if he can go gidebilirsev” O gidebilirsiniz Eger gidebilir eger gidip o

he will go gidecek v/ O gidecek v/ o-ecek gitmek gidecek v’

they should have gone |gitmelilerdiv’ Onlar gitmis olmali | Onlar gitmis olmah gitmelilerdi v
gitmelilermisy”

if they had gone gitmislersev” onlar gitmigti eger |Onlar ne gitseydin efer gitmis olsalard
gitmisselerv’

if he will be able to go |gidebileceksev” O gitmek miimkiin|Eger o-ecek var olmak|eger gitmek miimkiin

olacak eger giicli-e dogru gitmek |olacak
icin

if they should do yapmahlarsay’ Onlar yapmaliyim |onlar yoksa eger yapmahyim

etmelilersev’ efer

with our tables

listelerimizlev”
tablolarimizlay”

Bizim tablolarla v

Bizim tablolarla v

bizim tablolar ile v
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gahat et Mustik Kent,.

\ \//

Sozcuk

Analizi

[ Sifat J Ozel Isim
]

Iyelik eki almamuis yalin halde Iyelik eki almamuis yalin halde miisfik+Ad

3. tekil kisi isim 3. tekil kisi isim
rahat+Noun+A3sg+Pnon+Nom et+Noun+A3sg+Pnon+Nom

rahat+Adj

Kenter+Noun+Prop+A3sg
+Pnon+Nom

Ozel Isim
Miisfik+Noun+Prop+A3s
g+Pnon+Nom

2. tekil kisi emir kipinde
cekilmis olumlu eylem
et+Verb+Pos+Imp+AZ2sg
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?\ahat et Musfik Kenter

\ \//

Sozcuk

Analizi

Ozel Isim

Kenter+Noun+Prop+A3sg
+Pnon+Nom

Ozel Isim
Miisfik+Noun+Prop+A3sg
+Pnon+Nom

rahat+Adj

2. tekil kisi emir kipinde
cekilmis olumlu eylem
et+Verb+Pos+Imp+AZ2sg
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Sifat
rahat+Adj

?\ahat et Musfik Kenter

\ \//

Sozcuk

Analizi

2. tekil kisi emir kipinde oszl i_sim
cekilmis olumlu eylem Miisfik+Noun+Prop+A3sg
et+Verb+Pos+Imp+A2sg +Pnon+Nom

Ozel Isim
Kenter+Noun+Prop+A3sg
+Pnon+Nom

)

Gulsen Eryigit. 2012.
The Impact of Automatic Morphological Analysis &

Disambiguation on Dependency Parsing of Turkish.
LREC

Tiirkce Dogal Dil isleme Evreleri © 2018 by Giilsen Eryigit




HE @ N

Sunum Icerigi

* Tiirkce Dogal Dil Isleme Yazilim Zinciri Evreleri
* Normalizasyon
* Sozciik Analizi
» Varlik Ismi Tanima
e Ciimle Analizi
* Veri Kiimeleri

e Ornek Projeler

* Aktif Arastirma Evreleri
* Anlamsal Rol Etiketleme
* Esgonderge Coziimlemesi
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CD Gokhan Akin Seker and Giilsen Eryigit. 2017.
. . Extending a CRF-based named entity
Val‘llk Ism 1 Tan IMA | | recognition model for Turkish well formed
E text and user generated content.
Semantic Web Journal, 8(5):625-642. )
\_
TOKENIZATION l
Morphological Token 10B2 Tags
_ Processing
I Mustafa B-PERSON
GAZETEERS ”"f‘“ Kemal I-PERSON
-~ Atatiirk I-PERSON
Oloamblgustor 1919 0
yilinda O
DATA
PREPARATION Samsun B-LOCATION
l a O
ciktn 0
CRF ++
0

OUTPUT
FORMATING

Fig. 1. Proposed Framework.
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CD Gokhan Akin Seker and Giilsen Eryigit. 2017.
. . Extending a CRF-based named entity
Val‘llk ISInI Tan IMA | | recognition model for Turkish well formed
E text and user generated content.
Semantic Web Journal, 8(5):625-642. )
\_/
TOKENIZATION l
N orocessing Group Type News articles [52] Tweets [2] IWT [33]
_— Morphologica 492K 55K 43K
¥ ENAMEX Person 15,352 681 380
Disambiguaior ENAMEX Location 10,404 240 260
. ENAMEX Organization 9,571 428 401
DATA
PREPARATION TIMEX  Date 1,486 57 59
| TIMEX  Time 169 20 9
CRE o NUMEX  Money 638 24 43
NUMEX  Percentlage 710 5 8
v TOTAL 38,330 1,455 1,162
OQUTPUT

Fig. 1. Proposed Framework.
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CD Gokhan Akin Seker and Giilsen Eryigit. 2017.
. . Extending a CRF-based named entity
Val‘llk Isml Tan IMA | | recognition model for Turkish well formed
E text and user generated content.
Semantic Web Journal, 8(5):625-642. )
\_/
TOKENIZATION l
Morphological Token 10B2 Tags o . . _
e Mustafa B-PERSON * Bicimbilimsel Ozellikler
GAZETEERS o Kemal I-PERSON o Sozcuiksel Ozellikler
oo ‘:‘;‘;* BPERSON  Sozliiklerden Elde Edilen
- yilinda o Ozellikler
PREPARATION Samsun B-LOCATION
l ‘a 0
ciktn 0
CRF ++
0

OUTPUT
FORMATING

Fig. 1. Proposed Framework.
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HE @ N

Sunum Icerigi

* Tiirkce Dogal Dil Isleme Yazilim Zinciri Evreleri
* Normalizasyon
* Sozciik Analizi
* Varlk Ismi Tanima
» Ciimle Analizi
* Veri Kiimeleri

e Ornek Projeler

* Aktif Arastirma Evreleri
* Anlamsal Rol Etiketleme
* Esgonderge Coziimlemesi
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Gllsen Eryigit, Joakim Nivre and Kemal Oflazer. 2008.

. . u Dependency parsing of Turkish.
C Uum I & A na I 1Z1 Computational Linguistics, 34(3):357-389. )

Subj
Poss Mod
Det Mod Mod Loc Adj Mod
N N [N Nt o

\
| okul+da | | +Kki J [ogrencﬁlerﬂn] [ enJ lakﬂ il +h J | +s,1i suratda l dur |+anj kiicik | kiz ! kiz | | +d1r!

" — -

bu okul ogrenci en  akil sura dur kiucik kiz
+Det +Noun | +Ad] +Noun +Adv +N0un|+Adj I+N0un +Noun +Verb|+Adj +Adj +Noun | Verb
+A3sg | +A3pl +A3sg |+With|+Zero +A3sg +Pos |+Prespart +A3sg | +Zero
+Pnon +Pnon +Pnon +A3sg  +Pnon +Pnon , +Pres
+Loc | +Gen +Nom | I+P33 g +Loc | +Nom |+C0p
| | [+Nom | | +A3sg
This  school-at+that-is student-s-' most intelligencet+with+of  there stand+ing  little girl+is

The most intelligent of the students in this Schoof is the little girl Standmg there.




&)

o)

Gulsen Eryigit, Joakim Nivre and Kemal Oflazer. 2008.

Dependency parsing of Turkish.

Cum Ie An aIlZI Computational Linguistics, 34(3):357-389.
pr— é
ID | LEX LEMMA CPOS POS INF HEADGP \
| | Bu bu Det Det _ 2 DETERMINER
2| okul Noun Noun  A3sg|Pnon|Loc |3 DERIV
3 | okuldaki Ad)  Adj Rel 4 MODIFIER
4 | 6grencilerin 6grenci Noun Noun  A3pl|Pnon|Gen |8 POSSESSOR
S|en en Adv Adv B 7 MODIFIER
6] akil Noun Noun  A3sg|Pnon|Nomy 7 DERIV
T1_ _ Ad)  Adj With 3 DERIV
8 | akillisi _ Noun Zero  A3sg|P3sg|Nom| 14 SUBJECT
9 | surada sura Noun Noun  A3sg|Pnon|Loc | 10 LOCATIVE.ADJUNCT
10] dur Verb Verb Pos 11 DERIV
11 ] duran B Adj  PresPart _ 13 MODIFIER
12 | kiiciik kicik Adj Adj  _ 13 | MODIFIER
131 kiz Noun Noun  A3sg|Pnon|Nonj 14 DERIV
14 | kizdir _ Verb Zero  Pres|Cop|A3sg | 15 SENTENCE
15]. Punc Punc 0 ROOT
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Gecis Tabanl Ayristirma

7 K

otele [slenmek Gizere olan s6zcuklerin tutuldugu

iliskilery

[slenmekte
olan
sozcuklerin
tutuldugu

YIGIN
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Tokenizer

Normalization

Deasciifier

Vowelizer

Spelling Corrector
isTurkish

Morphological Analyzer
Viorphological Disambiguator
Named Entity Recognizer
Dependency Parsing
Whole pipeline

UD Mapper (Beta)
Datasets

Simple API

Changelog

Dependency Parser ®
(0 Giilsen Eryigit. 2013-2015.

_ o Turkce Web 2.0 Cimlelerinin
® Formal language ' Noisy language

n A Ayristirilmasi

5 iasgzlar HEun ingan Noan Noun A3pl|P II&R?aklOOl(EUICT(kBtAkﬂyonu)Pnﬁeﬂ )

3 hiir hiir Adi Adi B ),

4 y Y Punc Punc o

5 haysiyet haysiyet Noun Noun A3sg|Pnon|Nom

6 ve ve Conj Conj - v

7 haklar hak Noun Noun A3pl [Pnon | Nom 4

ya O\

1 Biitiin  biitiin  Adj Adj B 2 MODIFIER -
2 insanlar insan  Noun Noun A3pl|Pnon|Nom 1@ SUBJECT

3 hiir hiir Ad Ad] B 10 MODIFIER

4 y Y Punc Punc o 3 PUNCTUATION

5 haysiyet haysiyet Noun Noun A3sg|Pnon|Nom 7 COORDINATION

6 ve ve Conj Conj B 5 CONJUNCTION

7 haklar hak Noun Noun A3pl|Ppon|Nom 8 POSSESSOR

8 bakimindan bakim  Noun Noun A3sg|P3sg|Aabl 1@ MODIFIER

9 esit  esit  Adj Adj B 10 MODIFIER

10 dogarlar dog Verb Verb Pos|Aor|A3pl 0 PREDICATE -
11 Punc Punc o 10 PUNCTUATION / P
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o)

Tugba Pamay, Umut Sulubacak, Dilara Torunoglu-Selamet and Giuilsen Eryigt. 2015.

Veri Kum eIe ri The annotation process of the ITU Web treebank.

LAW at NAACL

ITU Turkish Nat _rar tanguage processing piperme

ITU Tlrkce Dogal Dil isleme Yazilim Zinciri
C G

Token Umut Sulubacak, Tugba Pamay Giilsen Eryigit. 2016.

okenizer - . .

Normalisation Datasets IMST: A revisited Turkish dependency treebank.
Deasciifier TURCLING
Vowelizer | IMST Treebank v1.4.1
Spelling Corrector ~
STUEN 117U Web Treebank v1.5.1

Morphological Analyzer
Morphological Disambiguator
Named Entity Recognizer  IMST-UD Treebank (UD v2.1) |
Dependency Parsing

Whole pipeline

UD Mapper (Betaj |MWT-UD Treebank (TBD) |
Simple AP

Changelog ‘ Turkish PropBank ‘

‘Turkish PropBank-UD

py Gulsen Eryigit




Umut Sulubacak and Giilsen Eryigit. 2018.
Implementing universal dependency, morphology

Ver I Ku mel eri and multiword expression annotation standards

for Turkish language processing.
Turkish Journal of Electrical Engineering & Computer Sciences, 26(3):1662-1672. )

©

S

o) (

Umut Sulubacak, Memduh Gokirmak, Francis Tyers, Cagri Coltekin,
Joakim Nivre, and Gulsen Eryigit. 2016.

Universal dependencies for Turkish.
COLING )

* Uluslararasi Baglilik P?ojesi
‘Universal Dependencies Project’

UD
http://universaldependencies.org/

154
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http://universaldependencies.org/

SUBIJECT

o — . — " —— -

1 SUBJECT
: COORDINATION MWE:COMP
: MWE:NCOMP ( Dmu\q
r'—__-{“u ’_l_L
( 1 ) [ avokadoj [ ] [ beyaz ] [ sogan ] [ saghga ] E fayda E E +h
CONJUNCTIO\ PUNCTUATION
CPOSTAG NOUN CONJ NOUN NOUN NOUN NOUN ADJ VERB PUNC
POSTAG NOUN CONJ NADJ NOUN NOUN NOUN WiITH ZERO SMILEY
FEATS A3sg A3sG A3sc A3sG A3sG NARR
PNON PNON PNON PNON PNON A3sc
NOM Nowm Nom DaT Nom iTU
‘avocado’ ‘and’ ‘white’ ‘onion’ ‘to health’ ‘benefit’ (WITH) (cop)
NSUB.

C'ONJ COMPOUND
UPOSTAG NOUN CCONJ ADJ NOUN
XPOSTAG NOUN CONJ NADJ NOUN
FEATS CAsE=NOM CasE=NOM

NUMBER=SING

PERSON=3

‘avocado’

NUMBER=

‘onion’

PERSON=3

NSUBJ

_______________________________

ROOT UD

SING NUMBER=SING

‘to health’

______________________

COP

DISCOURSE

ADJ AUX
WiITH ZERO

SYM
SMILEY
ASPECT=PERF

EVIDENTIALITY=NFH

(COP)

‘beneficial’
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* Tiirkce Dogal Dil Isleme Yazilim Zinciri Evreleri
* Normalizasyon
* Sozciik Analizi
* Varhk Ismi Tanima
* (iimle Analizi
* Veri Kiimeleri

> 0rnek Projeler

» Aktif Arastirma Evreleri
* Anlamsal Rol Etiketleme
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ITU Natural Language Processing Group

Projects and Collaborations

Parsing Web2.0 Sentences

(funding agency: The Scientific and Technological Research Council of

Turkey TUBITAK and EU COST ACTION 1€1207) Sentiment Analysis and Big Data Platform for Turkish

(funding agency: TUBITAK - TEYDEB Technology and Innovation
Funding Programs Directorate, collaboration with TURKCELL)

TURKSENT: A Sentiment Annotation Tool for Social Media

Glsen Eryifit Fatih Samet Cetin Meltem Yanik Tanel Temel lyas Cigekli
Dep.of ComputcrEng.  Dep.of Information Technol gy Depof Technol Technology og.

Turkish Mobile Personal Assistant

(funding agency: Republic of Turkey Ministry of Science,
Industry and Technology, collaboration with HUAWEI)

|||||

TELECOM
DOMAIN

Natural Language Processing
for Text Analytics in Social Media

Machine Translation from Turkish

to Turkish Sign Language and the N - - mm e o
o 0 P : 1 . G
Avatar Animation (funding agency TUBITAK) e ‘ % — Lang TURKCELL (| 8.

) i N % Stang language of social media Agglutinative Languages

! . e e o Social CRM

Info rmatlon Retrleval from FaX Sentlrment Analysis Te%gms hm:zjﬂ:rri):ismm Info;r:a:n;:;:::j:rval (funding agency: .TUBiTAK
\Y| esSages ® o - TEYDEB, collaboration
(funding agency: : TUBITAK - TEYDEB, collaboration with YapiKredi tu;:fi” with INTERTECH)

Teknoloji)

Aspect Based Sentiment Analysis for Turkish The usage of NLP for Geocoding

(funding agency: TUBITAK - TEYDEB Technology and Innovation (funding agency: : TUBITAK - TEYDEB, collaboration with

Funding Programs Directorate, collaboration with TURKCELL) MAPTRIKS)
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9
Gokhan Celikkaya and Gilsen Eryigit. 2017.

. Use of NLP Techniques for an Enhanced Mobile
Sa na I AS IS ta n I ar Personal Assistant: The Case of Turkish.

International Journal of Intelligent Systems and Applications in Engineering,
5(3):94-104

o)

e Soru-Soru & Soru-Cevap benzerlikleri hesaplama
 Varlik tespiti

* Niyet tespiti
* Aksiyon Planlama
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Cihat Eryigit, Hatice Kose, Meltem Kelepir and Giilsen Eryigit.

Tiirkceden at
T rk i §'a ret Di I ine Building machine-readable knowledge

representations for Turkish sign language

CeVl. ri generation.

Knowledge-Based Systems, 108:179-194 Y,

®)

I love you. :
Written Turkish: Seni seviyorum. \_/

you-acc love-imperfective-1sg
Sen-i sev-iyor-um
TID
% Translation
Rules

Ben sevmek sen

TID
Dictionary

TID Glosses:
Visual TID: .
‘ Turkish , Turkish , Written ’ Animation
Text NLP TID
< Analysis ;':) .
NLP Pipeline Transfer Model " Motion Model
Virtual TID:

[ PARALLEL )

TESTCORPUS P
Rep

Human avatar Humanoid avatar | d [
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Hedef Tabanll (0 Maria Pontiki et al. (including Giulsen Eryigit). 2016.
. SemEval-2016 task 5: Aspect based
D uygu Analizi sentiment analysis
SemEval )
\_/

NNDI Sncvinnl Modva Analizinin doho doovrir vionilmaocini
<sentence id="1002:3">

<text>1 kere denedigim fiyatlarinin yliksek yemeklerinin lezzetsiz oldugu bir mekan 6nermiyorum.</text>
<0Opinions>
<Opinion target="fiyatlarinin" category="RESTAURANT#PRICES" polarity="negative" from="17" to="29" />
<Opinion target="yemeklerinin" category="FOOD#QUALITY" polarity="negative" from="37" to="49" />
</Opinions>
</sentence>
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HE @ N

Sunum Icerigi

* Tiirkce Dogal Dil Isleme Yazilim Zinciri Evreleri
* Normalizasyon
* Sozciik Analizi
* Varhk Ismi Tanima
* (iimle Analizi
* Veri Kiimeleri

e Ornek Projeler

» Aktif Arastirma Evreleri
* Anlamsal Rol Etiketleme
* Esgonderge Coziimlemesi
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Sunum Icerigi

* Tiirkce Dogal Dil Isleme Yazilim Zinciri Evreleri
* Normalizasyon
* Sozciik Analizi
* Varhk Ismi Tanima
* (iimle Analizi
* Veri Kiimeleri

e Ornek Projeler
* Aktif Arastirma Evreleri
» Anlamsal Rol Etiketleme
* Esgonderge Coziimlemesi
ok sozciikli terimlerin Bulunmasi
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[(ﬂ P v 3 — a1 e U
[ Gozde Gl isgiider, Mark Steedman, 2018.
Character-Level Models versus

Anlamsal Rol Etiketleme @ Morphologyin SemanticRole

Labeling.
ITU Turkish Natural Language | | ACL )
ITU Tirkge Dogal Dil isleme Y Z
|_ urkce boga Il isieme b’n INCIrl —I
sat.01 sell.O1
AQ: Satan kisi AQ: Seller [Ayse]ao [elbisesini]a;
[Fatma’ya]a, [satti]s.01
Al: Satilan sey Al: Thing Sold [Ayse]ao [her dress]a;
Mo [to Fatma]; [sold]si.01
Morpholo
Name A2: Alici A2: Buyer
C

Whole pipeline

UD Mapper (Beta) Fig. 8 Analysis of sentence “Man relaved after making everyone laugh” with derived adverb
“giildiiriince™ (when sb makes sb laugh). "Adam” (man) annotated with ArgA:causer, “herkes” (everyone)
alasets | » N \ith Arg0:laugher defined by “giil. 01" (laugh.01). “giildiiriince” is labeled with ArgM-TMP: temporal ad-

Simple API

Junct “Adam” (man) with Argl: thing relaxing for the verb “rahatla.01" (relax.01)

Changelog
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Sunum Icerigi

* Tiirkce Dogal Dil Isleme Yazilim Zinciri Evreleri
* Normalizasyon
* Sozciik Analizi
* Varhk Ismi Tanima
* (iimle Analizi
* Veri Kiimeleri

e Ornek Projeler
* Aktif Arastirma Evreleri
* Anlamsal Rol Etiketleme

» Esgonderge Coziimlemesi
ok sozcliklii terimlerin Bulunmasi
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(£} Tugba Pamay and Giilsen Eryigit. 2018.
. e ua . Turkish Coreference
Esgonderge Coziimlemesi = resolution.
INISTA Y,
* Artgonderim _—
» Ongdnderim e o

» Adil Céziimlemesi ogrenci Alli BILIR
vb...

varlik ismi ifade #1  ifade #2
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Tugba Pamay and Gulsen Eryigit. 2018.

E§g6nderge Cozumlemesi Turkish Coreference Resolution.

INISTA

9 J
TEMSIL
TEMSIL
TEMSIL
okul miidiirii Yilmaz KﬂCA [Yllmaz EE:}FJ [ Y1ilmaz Koca ]
) dNG. ESG. ¥
varlik ismi ifade #1 lﬁlde #2 ifade #3
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Ali diin hastalanmis. O bugiin okula gelemedi.

| | Tugba P d Giilsen Eryigit. 2018.
' Buttin bunlart o 6nceden soylemisti. Yine hakl1 ¢ikt1 Yilmaz Bey. | Tug li. a}rln ?:y o f HHER rﬁgl luti
| Yilmaz Koca bu konuda her zaman iyidir. I urkish Loreterence kesolution.

________________________ | INISTA

i Ali diin hastalanmig. O bugiin okula gelemedi. i
Ifade saptama —— Biitiin bunlar1 o 6nceden sdylemisti. Yine hakli ¢ikti Yilmaz Bey. !
I Yilmaz Koca bu konuda her zaman iyidir. I

(0,0).(0,Y1lmaz Bey),(O,Y1lmaz Koca) }

Siniflandirma — C’ = {(Ali,0),(Ali,Y1lmaz Bey),(Ali,Y1lmaz Koca),

L

Ifade Kiimesi
Olusturma

K = {(Ali, O), (o, Yilmaz Bey, Yilmaz Koca)}
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Sunum Icerigi

* Tiirkce Dogal Dil Isleme Yazilim Zinciri Evreleri
* Normalizasyon
* Sozciik Analizi
* Varhk Ismi Tanima
* (iimle Analizi
* Veri Kiimeleri

e Ornek Projeler
* Aktif Arastirma Evreleri
* Anlamsal Rol Etiketleme
* Esgonderge Coziimlemesi
» Cok sozciiklii terimlerin Bulunmasi
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Mathieu Constant, Giilsen Eryigit, Johanna
Monti, Lonneke van der Plas, Carlos Ramisch,

COk SéZCﬁkIﬁ Terim Ier Michael Rosner and Amalia Todirascu. 2017.

Multiword Expression Processing:
A Survey.

Computational Linguistics, 43(4):837-892

®)

N

* MWESs «Pain in the neck» in NLP
Tiirkce’'de «boyun agrisi» degil «karin agrisi»

Umut Sulubacak and Giilsen Eryigit. 2018.
Implementing universal dependency, morphology

and multiword expression annotation standards

for Turkish language processing.
Turkish Journal of Electrical Engineering & Computer Sciences, 26(3):1662-1672.

®)
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«Parseme» Parsing and

Cok Sozciiklii Terimler Multi Word Expressions
EU Cost Action

MWE Processing

v > MWE V..
Discovery

v

MWE

> Identification 1* D Machine Translation

> Parsing ‘
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Questions
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