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Introduction

¢ NLP has been developed in 1960,as a sub-field of
Artificial Intelligence and Linguistics.

& Aim of NLP is studying problems in the automatic
generation and understanding of natural languages.

€ Oriya or Odia ( ) is an Indian language, belonging
to the Indo-Aryan branch of the Indo-European
language family.

& It is mainly spoken in the Indian state of Orissa

¢ In India, the language is spoken by over 31 million
people, and globally over 45 million speak Oriya.

3/22/2010 3



HHHHHHHHHHH

& It is thought to be directly descended from the Prakrit
known as Purva Magadhi that was spoken in eastern
India over 1,500 years ago.

¢ It bears a very strong resemblance to the Bangla
(Bengali), Maithili, and Ox6miya (Assamese).

@ Oriya appears to be the least influenced by Persian
and Arabic.
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& Morphological Analysis (MA) is essential for a
language to analyse and generate different types of
word forms.

¢ It plays an important role in application areas of
Natural Language Processing like Spell Checking ,
WordNet , Information Retrieving System, Tagged
Corpora Generator, Machine Translation etc.

¢ A morpheme is defined as the minimal meaning-
bearing unit in a language

¢ It can be divided into three types such as prefix, suffix
and infix.
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Oriya Morphology

¢ Three major classes of morpheme in Oriya such as :
Pronoun Morphology (PM)
Inflectional Morphology (IM)
Derivational Morphology (DM)

& PM is the study on the grammatical classification of
pronoun.

¢ The pronoun assicise(AmbhemAne) (we) indicates that
it is personal pronoun, 1st person and plural number.
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IM is the combination of root word with grammatical
morphemes, usually resulting in a word of the same
class as the original stem and failing some syntactic
function like agreement.

inflectional morphemes sise (mAne) for making plural

form (number), third person (person), subject
(kAraka) and 15t inflection (inflection) etc., in case of
nominal word.

DM is the combination of a word stem (root word)
with a grammatical morpheme, usually results a word
of different class, whose meaning is hard to predict.

a verb word gan (khuA) (feed) can take the

derivational suffix i.e. @i (ibA) to produce a nominal
word as s¢aeel (khuAibA) (feeding).
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Nominal Inflection
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There are near about 60 morphemes for nominal
words in Oriya language.

Ex: the word eansée (kalamguDika) (pens) inflected
the root word eaa (kalam)(pen) and suffix qée

(guDika) (Suffix), which indicates that the word
eanade (kalamguDika) (pens) is a Noun, Plural

(number), Subject (Case-ending relation) and 1%t
inflection (inflection).
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Classes of Nominal Suffix in Oriya Language.

BHUBANESWAR
Fad IR IR LEeR alaG =t lals!
(Inflection) (Singular) (Plural) (Case- (Non-Case
Relationship) | Relationship)
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(1*' Inflection) | se (Subjective)
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Verbal Inflection
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¢ There are near about 100 morphemes for verbal
words in Oriya language.

Fis

% Most of the Oriya verbal word follow similar pattern
of their suffixes except few one.

¢ For example the verbal word awe@a (JAithiLi) (had
gone) inflected the root verb ai (JA) (go) and suffix
a2 (1thiLi), which is indicated that the verbal word
aedia (JAithiLi) is past tense, 15t person and singular
number.
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Classes of Verbal Suffix in Oriya Language.

Tense

Person
C E1SrED

Singular Suffix

(o@ =es)

Plural suffix
(ag o)

Present Tense
(adaie aw)

1= qEE. . g, g QEg. Gg. SEg.eg. DEgE.
Person =
(gan gge)

SQETL. AL. AUFP. G QEa. as. 2ol

.

a2, af. a=

=
crllsw .Gl e

Past Tense
(o019 «1m)

3 = @@l @cm. Q. aed. cficm. afic. @cm. 2. aficn. afica.
Person GiEiem. TR DENTASS @aizisa
(goa
2aE
Future Tense | @@, @i, 218, afld 2. afig. aEg. afie.aal
(aFeue a@a) Person
(gan gqe)
ood @g. aile. amg. adle ae. afie.a@g.adfie
Person
(Go1m
g2E
3™ EE. ST, 2se. aficw.sllzler. aica
Person afica.afie.cziq.c@ea.afla.afic
(aoa
ggd)
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Computational Model

¢ The lexical resources implemented for the
development of MA are as follows:

=2 Development of reliable electronic dictionary (contains root
words, their Parts-of-Speech and semantic information) with
efficient searching technique.

= Generation of nominal suffix table.

@ Collection of orthographic rules and grammar rules to model
the changes that occur in a word.

=2 Generation of syntax rules based on KARAKA theory.
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% NFA For Nominal case can be defined as follows:

A Nondeterministic Finite State Automaton is a
quintuple M= ( Q, X7, 0, qo,F ) Where
Q = Finite set of states { qo,q1,q2, ......... ,1S,28......7S,

1D, 2P,.eee... 7p }
(1 .. 7 = Numbers are for inflection and s and p are
for singular and plural respectively. )

Y" = Finite set of input symbols { g, e V. @ <1 62, 3.
Q. cIR.Qlal, -+ )
qo = A member of Q which is the initial state.

F = A subset of Q , is the set of final states { 1s,
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0= The transition function which takes a state from Q

and an input symbol from ¥ and returns a set from Q
again i.e a function from QxX* to Q.

¢ Oriya word is processed by the system taking
characters from right to left.
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¢ For example lets take qiweév (bALakTie)(a boy)/
elnaadv (bALakguDie) (boys) for analysis.

{qD ’ PIR@ET :}

- M (1s , aee )

(q0 , @eegde ) | m (Is, aregd )
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The state transition table for FSA for eiped

9 (bALakTie) / siregdu(bALakguDie)

Q ¥ 0(Q. 6)
q0 ol ql
q0 q (1s.7s}
q0 q2
ql § ls
q2 @ ls
ls g Ip
ls @l ls
ls o ls
ls ek 1p
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Output of the Oriya Morphological Analyser (OMA)

Morphological Analyser Output

}rp

s
Input
2RSG
QRGN
et
QQURA6R
QRQaIRR

o TN+s+17+S+3P

e *N+p+1% +S+3P

aan +N+p+17+5+3P

oupg +N+s+1%41+3P (o1) Geupg +N+s+7th+L+3P

o +N+p+2™ +0+3P (0r) are +N+p+4™ +D+3P
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A portion of state diagram for the Nominal case in Oriva Morphology.
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Output

el MORPHOLOGICAL ANALYSER

File Edit 5Search YWiew

Input the Text halakaTie ||@I e

The Morphological Analysis of Sl E™ o
Root Word —> @laa

Category —> n.
Suffix —> oM

Number —> sq

Inflection —> 1st
Case-ending Relation —> 5
Person —> 3rd

Gender —>

Lexico-syntactic Relation —>

MORPHOLOGICAL OUTPUT
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Conclusion

¢ Development of Morphological Analyser for all types
of word forms is a challenging task for agglutinative
language like Oriya.

& The techniques developed for this OMA is based on
syntactic rule of Sanskrit Language.

¢ The implementation is going ahead to incorporate
more and more lexical information of Oriya language.

¢ Addition of semantic feature will solve the problems
more effectively which is under implementation
phase at this moment.
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