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THE USE OF MORPHOLOGICAL ONTOLOGICAL MODELS FOR TURKISH-UZBEK MACHINE
TRANSLATION
Abstract

The article deals with ontological models of morphological categorics of Uzbek language comparing Turkish. In this
paper analyzed grammatical relations and models in order 1o create meta language for NLP and other linguistic
technology in the frame of Turkic languages under the project of «AP0S5132249 Processing of electron thesaurus of
Turkic languages for creation multilingual information retricval system and cxtracting knowledge» on agreement
Ne132 on «12 » March 2018.

Key words: protégé, NLP, Machine translation, Uzbek, Turkish, ontological models.

HACTIOJL30BAHNE MOP®OJOrAYECKHAX OHTOJOIMMYECKHX MOAEJIEM 7151 TYPEIKO-
Y3BEKCKOI'O DEPEBOJA MALUMHBI
Annoramas

B cTathe paccMaTpRBAIOTCS ORTONOMEICCKEE MONETH MOPONOTAIECKEX KaTeropiit y36eKckoro f3LIka B CpaBHEHIH
C TypenkeM. B fammol cTaThe NpOANANTH3HpOBANE! IPAMMaTHYECKHe OTHOMEHHS H MOJENH C NENBIO CO3MARHT
MeTamuKa s HII @ pyrAx NMHATBHCTHYCCKAX TEXHONOrHN B PaMRaX TIOPKCKHX S3LIKOB B paMkaX NpOCKTa
«AP05132249 OG6paboTka 3meKTpOHHOTO Te3aypyca TIODKCKEX S3WKOB JUIA  CO3JIaHAA MBOroA3BITHON
BHGOPMALHOHEO-NOKCKOBO CHCTEMH H M3B/eYcHAd 35aHHiD Ha Cornamenne Ne132 ot «12» MapTa 2018 rona.
Kniouesnie cnora: protégé, NLP, MaimHHEL nepesos, y36eKckuid, TypenKHii, OHTOI0IAICCKHC MOIEIH.

TURKCHA-O‘ZBEKCHA MASHINA TARJIMASI UCHUN MORFOLOGIK ONTOLOGIK
MODELLARNING QO‘LLANILISHI
Annotatsiya
Magqolada turk va 0‘zbek tillaming qiyosiy jihatdan morfologik kategoriyalarining ontologik modellari analiz qilingan.
Shuningdek, «AP05132249 O6paboTxa 3NEKTPOHHOIO Te3aYPYCca TIOPKCKHX A3LIKOB /UIA CO3JAHAA MHOIOA3BIMHOH
HE(OPMAUHOHHO-IOHCKOBOM CHCTEME! K H3B/eqerus 3uauui» nomli loyiha doirasida amalga oshirilayotgan NLP va

boshga lingvistik texnologiyalar uchun metatilni yaratish uchun grammatik munosabatlar tahlili bayon etilgan.
Kalit so‘zlar: protégé, NLP, mashina tarjimasi, o‘zbek tili, turk tili, ontologik modellar.

Introduction. Due to globalization of the world is
making disappear obstacles between communications
among the people. Machine translation (MT) as the
means of connecting people with different types of
information (synchronic and written) has already become
easy and flexible tool for human being to save money and
time.

Recent tackling many problems regarding to
development computer technologies and linguistic
resources in the sphere of computational linguistics and
NLP (Natural language processing) though decade ago
there were some of challenges natural language in the
scope of MT. Hence, machine translation 1s considered
high consolidation language technology as an artificial
intelligence. Now as we can see different type of MT
systems based on diverse approaches in order to solve
linguistic issues like homonymy and polysemy.

There are different approaches to implement MT:
Rule based (interlingual, transfer, dictionary based),
Statistical (example based or corpus based MT),

Knowledge based and Hybrid MT. Each technologies has
pros and cons regarding to what resources are available.

Our work has been implemented based on rule
based machine translation (RBMT) system through
Turkish and Uzbek relied on building ontological models
of languages. MT between closely related languages is
easier than between not related languages. RBMT is
suitable one that grammatical rules in common,
henceforth it relies on built-in linguistic rules and a
number dictionaries for each language pair. Owing to the
sub approaches in rule-based Machine translation (direct,
transfer-based, interlingua) therc will be opportunity to
construct ontological models in the frame of close related
languages like Uzbek and Turkish. [t is obvious that both
languages comprised in one group language family.
Henceforth, some grammatical rules might be the same
for morphological and syntactic parsing in machine
translation technology for related languages. Due to
being multiple morphemes of Turkic languages, it makes
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to complex the process of translation if there are not
related.

Related work
‘ Some implementation has been done in the scope
of 1 qulc languages. For example, between Turkmen and
Tur}ush machine translation system relics on ambiguous
lgxncal and morphological transfer augmented with target
side rule-based repairs and rescoring with statistical
language models [A. Guneyd Tantug, 2007).

Studies on machine translation between close
lungl_xages are generally concentrated around certain
Slavic languages (e.g., Czech—Slovak, Czech—Polish,
Czcch—tLithuanian (Hajic et al., 2003)) and languages
spoken in the Iberian Peninsula (e.g., Spanish«Catalan
(Canals et al., 2000), Spanish++Galician (Corbi-Bellot ct
al,, 2003) and Spanish+Portugesc (Garrido-Alenda et
al, 2003); Turkic languages TurkmanesTurkish (A-
Gune-yd Tantug, Eshref Adali, Kemal Oflazer), Turkish
+<>Crimean Tatar (Kemal Altintas, [lyas Cicekli).

In this case, the algorithm of machine translation
authors [Guneyd Tantug, 2007] indicates the stages for
analyzing;

1. Source Language (SL) Morphological Analysis

2. SL Morphological Disambiguation

3. Multi-Word Unit (MWU) Recogmizer

S
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4. Morphological Transfer
5. Root Word Transfer
6. Statistical Disambiguation and Rescoring

(SLM)

7. Sentence Level Rules (SLR)

8. Target Language (TL) Morphological
Generator

Between Crimean Tatar and Turkish authors
[Kemal Altintas, 2001: 41] figure out following stages of
algorithm:

 Morphological analysis of Turkish text

» Morphological disambiguation

= Application of context dependent and
grammatical translation rules

e General onc-lo-one  translation  of
words.

e Morphological generation of Crimean
Tatar text

We consider above pointed stages arc enou gh for
Turkic languages analysis, because of similarities of
grammatical categories and rules.

There are some online services which implement
for Turkish-Uzbek machine translation.

For example: Impt//imlr;mslulor.nc[/lrunslz:lton/uzbck/lo-lurki.s'h/lr:ms[ulion/

TranslatelUZBERROITUrkISH

e oy

Sl ORline Translation

POAKT DR EED

A Uzbzk to Turkish Translation

Uzbzk to Turkiza Translanon Sarvice

t-an<late fram Uzbe< to Turkish

1quagz. Additionally, 1t ¢an also
nslatz Uzbsk into over 100 other
lanqu3gs

Decdad ta travel Tre warld? You vculd cefnitaly naed the

1orty T communicats n foregn 139343325 1 urcerstany
Femnd end conters of Tt other culture, Uzish to Turkssh

ranclanan service by ImTrangatsr il asost youin gettng
5, p1racas and teets from Uskek
vanslatzdoy Go gle js.

ong Aule Soel Oecode Cionay
Kecha universitetga bora olmadim
¢ mz=  Uzdbek v B Tuxish v |
teta
v &v 1w dvouv Cner v
Trans ztien |PRC "JI_l_Tii Loaoso’t !f mosre Transit
Dan tniversiteye gidemadi

Bzch trznzizuan

Moreover hitp://www translatos.com/en/translate/uzbek-turkish/ is also open available online translator for
the languages.
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one. Because there arc some problems with analytical
word forms and combination of morphemes from Uzbek
into Turkish.

ONGOING WORK IN THE FIELD

It is known that machine translation is a huge
problem for any language if there is lack of resources.
However, it can be considered as a very large problem
for Uzbek language than others. Because as other Turkic
languages Uzbek is very non structured language and

applying some strike method to it is very difficult. Some
of its difficulties has been mentioned above. According
{o these issues, it can be useful that if we will create a
method or program for this language which analyze its
parts. That, it should identify type and meanings of words
in sentences. For this, we should analyze only words very
first. It is called morphoanalyzer. Using this analyzer
we can make a decision about words and their meanings,
morphological or other changings in it as well.
So, creating this analyzer also can be divided
several steps:
Identifying a base of words;
[dentifying a type of word
base;

- Parsing all affixes added to the
word according to base;

Identifying types of all parsed
affixes and noticing them.

In the fact that Uzbek and Turkish word order
pattern of syntactic structures is more flexible. For MT
not only morphological analyzing, but also syntactic
parsing is core issue for the next step. We would like to
discuss this issues in the further our research how to
implement in this case. Moreover, for now
morphological analyzing is the key for syntax also
according to syntactic markers given by morphological
features somehow.
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HJGW TRANSLATOS J = Uzbek " } 1L11;Lsi‘ - -‘ Tm,‘ w“
/ ; Nt - S imod]
' n y [ ¢ X
72%aewy 77 ALLLTON S
Teel e Tuaenn g
Enetieh £ nazep i Online translator
. [ Sioru hazmga takif qlamz i Sizp oya‘eta tedd fyaprs
Online translator [
|
Contacts 1 1
\
hllp:s-://bcm.upcniumorg/indcx rus. html this MODELS OF
plaform is lack of information Uzbek language ONTOLOGICAL RES ‘ )
resourees. Cgmpanng and analyzing aforementioned ‘“ORPHOLOGIC.AL F%\Trur formal and specialized
both applications are not considered perfect translation Ontology 13 USEL B domain.

ns that belong to exact
n NPL to creatc

achine translation
ation) or other
analysis,

concept and relatio ]
Having advantage of ontology 1
metalanguage in the sphere of m
(mainly, rule-based machine transl
purposcs (information retrieval system, text ‘
annotation of text). Thanks to ontology, -crcatmg
structure of information based on systematical qnd
hierarchical data it aids to eas¢ computational processing
of the natural language. Effective way to create of
ontology is representing OWL. “There arc sevcral. types
of ontologies. The word “ontology” can designate
different computer science objects depending on the
context. For example, an ontology can be:
° a thesaurus in the field of information
retrieval or
° a model represented in OWL in the

field of linked-data or

° a XML schema in the context of

databases
° etc ” [Catherine Roussey, (2011) ].

Once analyzed on concrete artifact, a model can
support relation and conclusion about important aspects
of the underlying sphere. For the reason that any kind of
model is a construct of understandings according to a
certain conceptualization. Furthermore, ontological
model structure defines the set of grammatically
construction in terms of the order parts of speech.

Tagging considered the core to understand each
element of Noun. Therefore, we have such general results
of languages morphological categories of Noun. In fact,
there is not syngormonism in Uzbek; we can see more
this position in those cases in Kazakh language. However
there is unique similarities of grammatical point of view
{SIMP, CMPL, FUSW, PAIR, CMPN, ABBR, UNDR,
DRVT, COMP, ANIM, INAM, CMMN, PRPR, CNCR,
ABST, Num., SG, COL} is common both of languages.
Variables of case of Turkish differ from Uzbek:

Turka
ases Uzbek | sh_affixes
_affixe
s
— — —— -130- —— S e e —
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In spite of diversity of languages, there 1s
commonness of grammatical rules among the Turkic
languages. Entitics inputted in Protégé as classes
including object properties, data properties, individuals,
annotation etc. We hope that Ontology grammatical rules
of Turkic languages (Uzbek, Kazakh, Tatar, Turkish,
Kyrgyz) will be implemented correspondingly and it will

service for computational language processing 10

perspectives.
RESULTS
AT IR wad IANEC AT CASES catepey S
Actve Omtology « Ertoes o Classes = Object Properies = Data Properbes + Annctabion Propefies *

Class hierarchy CLass Merarchy (wferred Annotations  Us392

Assertsd v
v owtMwg - =ilstal | larpisasian]
Ad)inst Chqsh | shshgt
CRAMMAR
v  MORPHOLOEY -
v word
v morphCategery
v CASLS_category questn |
e (
AdJAbI
NAbI
NumAbl o0 o
PartcAbl
Pronabl
> ACC ¢
» DIR eqory
S ot CASES_catli
» LoC
NOM
> DegCowp
» MOO0D_cutegory
= NPAQ ' : e
»  NUMBER_category NORPHOLOGY  SYNTAX
»  PERSON_category
» - POSS_category
»  TENSE_category o
»  VOICE_category
s ViordFormative_Category

»  Morphema
e

As result

ontological mode
synchronize pr
This table indicates that cach gramma
models included in classes
with annotation. Comprising o
languaged thhen synchronizcd when query
through the pre-process of MT.

Indbeidas by cLes

operly

ovave -

s of
|s represente

DL Query « Ortotwdl <

Cheysh Latshigi ish-haral 3ow gy 2edan Leshlareshm | o'rsatad.
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Ayr Ch Ki Kimdan? E u
BL 1lma iqish den, | mden? Nimadan? vden ydan
(c‘m) -| (<dan, -tan, - Nereden?
hali dan ten) /___%______,_/
Ara Ki a
NST | ¢hhk mle? rabayla
Durumu Neyle?
e, ile { i 1
source and target languages

d in Protégé application ti
as linguistic database.

tical

and thir propertics given
{ information both

asked

AN Grery o

Here represented in protégé grammatical features as ontological models:
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CASES calogary

[_f\ff:__] L PronGen I

(o) (]

o X
o
/ NUMBER _calegory ,
1" WordFormathe C
alegory

" PERSON_categoy

MorphCategory

+

=

=S

*  pos 1
i z tical rules

languages, there 15 commOonNNEss of grammat
5 wiodks e M(grnggthe Turkic languages- Entities inputted in Protégé
ect propcnics, data propertics,

This work developing in the frame of Turkic
1angu§ges Uzbek, Kazak, Kirgiz, Turkish, and Tatar.
Crcahou of Meta language for Turkic languages is crucial
in order to NLP and other special purpose text analysis.
All classes and subclasses with attributes input Protégé
program to work further work. In spite of diversity of
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