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Interlingua

| Interlingua (knowledge representation)

Knowledge-based

transfer
| SL (semantic representation.) | J TL (semantic representation) |
A Semantic transfer =
v
| SL (syntactic parse representation) | TL (syntactic parse representation) |
A Syntactic transfer
| SL (word strings representation) ! 4 TL (word strings representétion) |

Direct translation

SL: source language
TL: Target language

Interlingua - considerations

» Universal lexicon
> How do we construct a lexicon?
> Must we include all distinctions made by any language?

> How to differentiate similar items? (similar verbs in a class: ‘shake vs vibrate)

» Universal knowledge format
> How do we encode ‘knowledge’?

> What should be include? (pragmatic information?)

» Preservation of ambiguity




An Interlingua Model of Arabic MT

English Arabic

RRG

L3 Interlingua L6

. ) Logical Structures
» The Interlingua model incorporates:

» source language analysis
» universal logical structure for Arabic LS
» Interlingua kernel based on the Role and Reference Grammar model

L4

» This model is more flexible and scalable for multiple languages generation.

Challenges of Arabic MT

» Large set of morphological features.

These features are normally in the form of prefixes or suffixes
that can completely change the meaning of the word.

» In Arabic there are some words that hold the meaning of a full
sentence e.g., ,iluiw, would translate to “we will travel” in English.

The free word order makes determining who did what non-trivial to a computer
system.




Challenges of Arabic MT

* Root: a relatively invariable
discontinuous bound morpheme, typically
three consonants in a certain order,

S . Arabic Example POS
which interlocks with a pattern to form a -5 ka P
) i . ’ taba he wrote verb
stem and which has lexical meaning. —
_S5¥ kataba he corresponded verb
+  Pattern: a bound (maybe discontinuous) | <=5 kutiba it was written verb /N
morpheme consisting of one or more oS kriab book noun | /| e
vovyels gnd slots for rpot phoqemgs, ' L lutub books noun
which either alone or in combination with — € kb writer, (adl) writing | noun
one to three derivational affixes, “"’J »tad & cve c ve Binyan XX
interlocks with a root to form a stem, and &S kutab WrIters noun \/ o
which-generally has grammatical _iK2 maktab | desk; office noun ‘|‘ Perfective active
meaning. & makatib | desks; offices noun
. Patterns Slgnlfy grammatical or i& maktabah library noun kattab: ‘caused to write’
language-internal information,
distinguishing word types and classes.
«  These patterns can differentiate between root: .k.t.b. + pattern: a.a.a -»kataba
nouns, verbs and adjectives. .C.C.C. V.V.V

Challenges of Arabic MT

o

* The root and pattern word formation
patterns in the Semitic languages have
been treated by segmenting
morphemes on different auto-

segmental ‘tiers’ or ‘planes’ (cf. k t b ‘write’
McCarthy 1982). / /\ \
« Tri-consonantal roots which bear the .
. . ) cvc ¢ Ve Binyan XX
basic lexical meaning of the verb
occupy one tier while vocalic melodies \/
(the pattern) occupy a separate tier. 4 Perfective active

* The two tiers are organised by |
association with a ‘template’ or o
‘skeleton’ consisting of syllables of
prosodic structure within words. kattab: ‘caused to write’




Challenges of Arabic MT

» Arabic has free word order:

»  Verb Noun Noun Brian rides the bus. Wl Sy o)y brayn yrkb alhaflh
» Noun Verb Noun | rian rides the bus. W1 oy S yrkb brayn alhaflh

» Arabic has SVO, VSO, VOS and OVS orders in sentences.

» No copula verb in Arabic; ‘to be’ or ‘to have’

I am Irish. s\ Ul ana ayrindy

we are students. deads % nhn tlamyd

he is an engineer. |  wAl4e sa hw mhnds

Role and Reference Grammar

» RRG describes a sentence of a specific language through its:

» Logical structure and the actor-undergoer hierarchy

» Application of the (bidirectional) linking system and argument structure
» Layered structure of the clause

» Layered structure of the noun phrase

» Layered structure of the word

» We adopt RRG as the base for a multi-language interlingua translator system.

Syntactic Representation

The Actor-Undergoer Hierarchy -

Actor N Undergoer
Argument 1% Argum;nt Istargument of 2°¢ argument  Argument of * Linking Algorithm Discourse
of of do’(x... pred’(x,y) ofpred’(x,y) state pred’(x)
DO

Semantic Representation




Role and Reference Grammar

SENTENCE
I
CLAUSE
1 T cors
CORE The operator projection within
| the different levels of the layered
NUC structure of the clause (adapted
I from Van Valin 2005: 12).
PRED
|
v
Aspect
= Negation . ..
UG Directionals (predicate) g‘l::::)::;;t(.ré:ii;pam)
I Root modality
CORE Negation (internal/narrow-scope)

Tense
Evidentials
Tllocutionary force

CLAUSE

SENTENCE

Status

Epistemic modality
External (propositional) negation
Realis/irrealis

()

Verbal operators (Van Valin 2005)

Nuclear,, operator

Aspect

Negation

Directionals (predicate)
Corey, operators

Directionals (participant)

Event quantification

Root modality

Negation (internal/narrow-scope)
V operators

Tense

Evidentials

lllocutionary force

Role and Reference Grammar

SENTENCE

CLAUSE

Periphery —————> CORE

(ARG)
+ Asimple RRG projection of an ADV ,,|p
Arabic clause showing both
constituents and operators within
the different levels of the layered yasariey  tomar

structure of the clause

(ARG) NUCTEUS ARG
PRED |
NP | NP
Vi
A oA 05>
the-book show not John
v
NUCLEUS

CORE ---- Negation

CLAUSE

CLAUSE

SENTENCE




Role and Reference Grammar

WTRDV

WOFD'

The RRG word layered
structure of the word

ﬁb‘
XEME.

COREy LEXEME.
ARGLEXeme Lexemengan CO; COITE
CTREN C|0REv premxMorpheme sumxMorpheme eme NUCx
NUCx~ NUCvy NUC.
D ot cornyper
‘ SOME V.V infix pattern
Some N LEXeme [ T of sort type T
[ some (V)C(CVCVC(V) word pattern
NUC» NUCy Fay
T N r v » NUC. NUCop INUC operators S3..
—————® NUC, some (VYC(C)VCVC(V) word pattern
C N COREy <+«
OrE T ® CﬁRE‘ CORE operators ICORE operators
» CORE. Phonological word
ARGy gxeme menEAD LLEXEME. o | LEXEME operator |
| ILEXEME operators Jfoot
>
CORE WORD, LEXTME; c c
WORD-:

WORDy

The RRG word layered structure of
the word in a derivation

The generalised RRG word layered

The RRG word layered structure of
structure of the word for infixation

the word in syntactic inflection

Role and Reference Grammar

» Arabic allows variation in clause word order.

3 2 1 T .2 3
a. 5 ,| % zvd ray smr  |Zaid|saw|Omar
x5 zvd MsgNOM see.past| & wmr - MsgNOM
b. & o &L rraa zyd mr |Saw|Zaid Omar
see.past| & j zvd MsgNOM & mr MsgNOM

» (a)is a SVO sentence and
» (b) is the VSO equivalent.




Role and Reference Grammar

SENTENCE SENTENCE
CLAUSE CLAUSE
CORE CORE
S~
NP NJ:C NP NP ol PRED
PRED |
\|/ Vv
s sl Ny sas 2 sl
ACTOR Undergoer ACTOR ;U;wdergoer
N 7 N\ /7
LS: | see'(Zaid-ACV,Omar) LS: |see'(Zaid-ACV,Omar)

The UniArab System

» UniArab is a proof-of-concept system supporting the fundamental
aspects of Arabic, such as the parts of speech, agreement and
tenses.

» UniArab stands for Universal Arabic machine translator system.

» UniArab is based on the linking algorithm of RRG (syntax to
semantics and vice versa).




The UniArab Architecture

(1) Arabic (2) Sentence (3) word A
Language Tokenizer Tokenizer
Sentences/ text

N

(4) Lexicon

1Agreementi

iFeatures
iTense : XML Datasource
(6) Syntactic (5) Morphology /
Parser Parser v

(7) Syntactic to semantic
linking algorithms in RRG

(8) Logical Structures:

a. <TNS: past<NEG: not [do” (X, [PRED” (x,y)]}]>>
b. N [3sg,f]

(9) Semantic to syntactic
linking algorithms in RRG

Y
(10) Syntax | (11) Generate English «| (12) English Sentence
Generation Morphology Generation

The UniArab Architecture

» Phase (8) — Universal (RRG) Logical Structure Creation is the most crucial
phase of the UniArab system.

‘Khalid read the book’ Il W “JS qra hald alktab

oSV alkeabbook:N  Wle hald Khalid:MsgN LS graread:V
<TNS:PAST[do’(x,[read’ (x,(y)])] >

» The results of the parse can be seen here with LS output of our system:
<TNS:PAST[do' (Khalid, [read' (Khalid,book)])]>




UniArab: RRG Arabic-English MT

rab System 08

Here is your iranslation Enter an Arabic Sentence

Khalid read the book. . lasl as i 8

=TNS:PAST[do'(Khalid, [read '(Khalidhook])]=

Joaall gaan Sl S canliall puakll 0l 2l ARBL snsa Sl wiais ol @yl 13]

If you need io add new Arabic words in the datah click on the tah

| Add Arabic Demonstratives / ¥ #)uil pul &l | 4dd Arabic Adverh / 332 iss &ai | Add other Arahic Word / 8! 4kl gl bl |

Add Arabic Verh / »3a 0ud ial | Add Arabic Noun/ 33 gl ial | Add Arabic Adjective / 5232 4ba ial | 4dd Arabic Proper nouns / 25 5 gl vl

Add Arabic Verh/omall waual

Logical structures/dsaisal jSbgil

| English translateji s a2l

‘ | Add number / =i

‘v H Add Person / slesll g g vl

Add tense/ 0«5

| - H Add gender / Sl g sl

Enter/ j=a

‘ l Clear/ gl

UniArab: RRG Arabic-En

B UniArab System 09

Here is your iranslation

Enter an Arabic Sentence

lish MT

He gave Khalid a book.

Enter/ jssi

QUS AL e 8

<TNS:PAST[do'(he,0) CAUSE[BECOME_have'(Khalid,book)]]>

Jgiall paan Sal S canliall pasill JUS1 1 udl ARSI onan LIS i Gl @il 13]

If you need to add new Arabic words in the datah click on the i tah

Add Arahic Demonsiratives / #3 3,bil pul il | Add Arabic Adverb / 232 sk il | Add other Arabic Word J sl 4 gl il |

Add Arabic Verb f vaa jui il
Add Arabic Verh/uill vil

Logical structures/daisal j<lgll

’

Add Arabic Noun / 333 gl izl

!

Add Arabic Adjective f susa ddwa il

|

Add Arabic Proper nouns / 233 @5 gl il

| English transtatefies st aal

[

‘ | Add number / sl

l - H Add Person / ylesil g g waul

Add tense/ o5

‘ - H Add gender / »$iilg sl

Enter/ j=al

|

I Clear/ g




UniArab: RRG Arabic-English MT

UniArab System 2009

Here is your translation Enter an Arabic Sentence

. Slual )l & jla e adl A
Adam taught Mark mathematics. L Ol jas ol

Omar is drinking the milk. ) b"u‘_ mana
James reads. LA ‘JL M
Jack reads a lot. el T
I have lost my ticket. . ‘-"_‘)s - u'“a. '“f
I missed the plane. LBl s
Mark is fixing the computer. L sladl djle mhas

Carl is visiting Ireland. sl G e

<TNS:PAST[do'(Adam,0)CAUSE[BECOME_know'(Mark,mathematics)]]> o]
<TNS:PRES[do'(Omar, [drink'(Omar,milk)])]>
<TNS:PRES<<[do'(James,[read'(James)])]>>> g
<TNS:PRES<<lot[do'(Jack,[read'(Jack)])]>>>
<TNS:PAST[do'(I,[lose'(I ticket)])]> v
Jghall gaen Sal S caaliall padl] JEsl 1das pdl AT oaan eSS Ciis ol Sl 13]
If you need to add new Arabic words in the h click on the iate tah
4dd Arabic Demonstratives J 32 s)bil pul waal | 4dd Arabic Adverh / »3 ik hai | Add other Arabic Word § g8l 4ai€ gl iaal |
Add Arabic Verh | 35 bud i | 4dd Arabic Noun /33 pul sl | 4dd Arabic Adjective { 3332 4ia il | 4dd Arabic Proper nouns § 35 gl pul ioal |
Add Arabic Verh/oal <! | ‘ English translate /i il .l | ‘
Logical structuresjdsiisal jSlgsl I ‘ | Add number / 2=l | v” Add Person / ylesil g waul l - |
Add tense/ o< ‘ - || Add gender / $illg el | - H Enter/ Jaal ” Clear/ gl |

UniArab System 2009 Q@@

Here is your translation Enter an Arabic Sentence
.ol au")u - ~
Harold is feeding his cat. L Olasl dlad) sla)
Sulaiman caught the fish. 158 A Jas
Omar gave Khalid a book. Y . )“'
I am an engi 2 <oalyga bl
gineer. o 1ot
I am Irish. - gl L‘"
I am a doctor. 6 ~--l:\-\'h H]
He is a doctor. JETRCY
Sarah will clean my office. . iSa >l Al v
| Clear/g ‘ || Enter/si |
<TNS:PAST[do'(Sulai catch'(Sulai fish)])]> »
<TNS:PAST[do'(Omar,0) CAUSE[BECOME _have'(Khalid,book)]]>
be'(I,[engineer'])
be'(I,[Irish"])
be'(I,[doctor']) v

Gghadl pan Sl 8 waliall gkl Sl s 0] AT et Al s o @) 13)
If you need to add new Arabic words in the database: click on the appropriate tah

MﬂAr.ﬁitDemmlnﬂnllﬁh'quléi sl | Add Arshic Adverh | v b sl | Add other Arabic Word / 58! 4lé 5| wauil ‘
| Add Arabic Verb / 35 8 2zl | Add Arabic Noun / 33l wiasl | MﬂAﬂbileetﬁulik.“MMi | Add Arahic Proper nouns / 23 o5 pul 2l

Add Arabic Verh/oall sl ‘ English translate/des 3l vl

Logical structures/diaa syl ‘ {Add number / sl J‘v Add Person / sl g s vl 02
I n ™

Add tense/ o5 ~ || Add gender / ysus s ~| Enter/ s Clear/ gl




UniArab: RRG Arabic-English MT

Processing unrecognised Arabic words

In a case:

1. where a word is not available in the lexicon
2. but the logic structure is recognised

2>

UniArab will output a correctly structured translation, but with the unknown Arabic
word in its position within the English sentence.

«  This makes the system resilient to slight misspellings which can be recognised
and corrected.

UniArab - processing unrecognised words

B3 niArab System 2009

re is your iranslation Enter an Arabic Sentence
Adam drove >Jladi. 5 ludl 38 aai
<TNS:PAST[do'(Adam,drive'(Adam,y)])]>
Gghadl paen Slal 5 caaliall pudf] JUsl 1 pudl ARSI oapan GlALS i ol @yl 1]
If you need to add new Arahic words in the database: click on the iate tah
_ 4dd Arabic Demonstratives { ¥ 3)\il pui il | 4dd Arabic Adverh § v % il | Add other Arabic Word / gl 4k gl bl |
Add Arabic Verh | 33 (i i | Add Arahic Noun %3 pul iai | Add Arabic Adjective / #u32 4ba uisi | Add Arabic Proper nouns { 23 1o pul il |
Add Arabic Verb/ol il | | English translateiies s oo ‘ |
Logical structures/siii 5sigsl | || Add number / = [+ |[add person s g5 it |+
Add tense/ oe3 |+ || add gender s sy cwica [~]| Enter/ sl I[ Clear/ g |




UniArab’s Lexicon Interface

The graphical interface is quicker and easier when a user adds a new word in
the lexical (XML data source).

doiadl gen Sl cuuliall il 1 oy ol ARLL o3, LSS i 3 ) 3]
If you need to add new Arahic words in the datahase: click on the appropriate tah

" Add Arabic Demonstratives | 332 1)l pof il | Add Arabic Adverh | 32 b sl | Add other Arabic Word ] g 8! 4l il |

Add Arabic Verh / 32 p ial | Add Arahic Noun /s pul il | 40d Arabic Adjective /3wt idl | Add Arabic Propernouns [ 33 o pul il |
Add Arabic Verb/inil vl | | English translatefias i | |
Logical structures/aiall JSlagll ’ ‘ | Add number / s | v H Add Person / yjwall gg sl ‘ v |
Add tense/ o« ‘ v H Add gender / y$illg sl ’ v H Enter/ jaal H Clear/ gow! |

UniArab - testing and evaluation

» Test strategy
> verb-subject agreement
> Demonstrative adjective-noun agreement

> Gender-ambiguous proper nouns [ Arabic

“human-translated

° ‘tobe’and ‘to have’ o LE qra gak alktab Jack read the book.
» Free word order (Verb Noun Noun) o 6k oL? qrat mary alktab | Mary read the book.
> Pro—drop =

Arabic human-translated

;_,.:u-\ A & y8rb mr alhlyb Omar is drinking the milk.

| & O 2 5rb mr alhlyb Omar drank the milk.

SV 3 I\ mark gra alkiab Mark read the book.
Wl 9\l O &aw sysrb mark allbn | Mark will drink the milk




UniArab - testing and evaluation

Arabic e 9a hw mhnds Arabic d\,l U3 £ yhb gys lyla Arabic 57Ul g'c:\i fattny altayrh
human-translated | He is an engineer. human-translated | Qays loves Laila human-translated | I missed the plane.
Google Ts the architect of Google Qais Iikes of Laila Google Missed the plane
| Microsoft is the engineer Microsoft Love Qais laili Microsoft 5 farny plane
UniArab He is an engineer. UniArab Qays loves Laila UniArab I missed the plane.
Arabic ol Ul una almhnds | [ Arabic B W L yhb yla gys
human-franslated | [ am the engineer. human-translated | Qays loves Laila
| Google I Engineer Google Leila Ioves measured
| Microsoft iam engineer | Microsoft Love laili Qais
UniArab T'am the engineer. | UniArab Qays loves Laila
Arabic bl o w3 lgd gme balhgz Arabic T skl Ak e yslh mark alhaswhb
human-translated | I have made a reservation. human-translated | Mark is fixing the computer.
Google T have made a reservation Google Mark works computer
Microsoft You have a booking Microsoft Marc computer works
UniArab T have made a reservation. UniArab Mark is fixing the computer.
Arabic LV pol (5 4 &,le markyry adm alrsalh | | Arabic O e el ya hw uva hald kab
human-translated | Mark is showing Adam the letter. human-translated | He gave Khalid a book.
Google Mark Adam see the letter. Google Khaled was given a book
| Microsoft Marc finds Adam message. Microsoft is given Khaled book
UniArab Mark is showing Adam the letter. UniArab He gave Khalid a book.
Arabic oS W Lasl & wr uva lhald keab
human-translated | Omar gave a book to Khalid.
Google Omar Khaled gave a book
Microsoft Omar gave Khalid book
UniArab Omar gave a book to Khalid.

RRG Lexicon in XML

» Verb lexicon - fragment as XML

<?xml version="1.0" encoding="UTF-8" standalone="no"?>

<Verbs>

</"EnglishTranslate="read" LogicalStructures="&1t;TNS:PAST[do'(x,[read'(x,y)])]&gt;" NumberVerb="sg" P.0.S="Verb" genderVerb="M" personVerb="3rd" tenseVerb="PAST i:
</"EnglishTranslate="wrote" LogicalStructures="&1t;TNS:PAST[do'(x, [write'(x,y)]1)]&gt;" NumberVerb="sg" P.0.S="Verb" genderVerb="F" personVerb="3rd" tenseVerb="PAST ..s»
</"EnglishTranslate="played" LogicalStructures="&1t;TNS:PAST[played'(x,y)]J&gt;" NumberVerb="sg" P.0 Verb" genderVerb="M" personVerb="3rd" tenseVerb="PAST >
</"EnglishTranslate="wrote" LogicalStructures="&1t;TNS:PAST[do'(x, [write'(x,y)]1)]&at;" NumberVerb="sg N "M" personVerb="3rd" tenseVerb="PAST .s>
</"EnglishTranslate="loves" LogicalStructures="8&1t;TNS:PRES[do'(x,[love'(x,y)])J&gt;" NumberVerb. " personVerb="3rd" tenseVerb="PRES o>
</"EnglishTranslate="loves" LogicalStructures="&1t;TNS:PRES[do'(x,[love'(x,y)]1)]&gt;" NumberVerb="sg" P.0.S="Verb" genderVerb: personVerb="3rd" tenseVerb="PRES _<>
</"EnglishTranslate="drank" LogicalStructures="&1t;TNS:PAST[do"'(x, [drink'(x,y)]1)J&gt;" NumberVerb="sg" P.0.S="Verb" genderVerb="M"

. & xml

»  Noun lexicon - fragment as XML [N

J ectiveDB.

<?xml version="1.0" encoding="UTF-8" standalone="no"?> ]
<Nouns> (| AdverbDB.XML
</"EnglishTranslate="book" Number="sg" PartOfSpeach="Noun" gender="M" type="Indef _is> D "
</"EnglishTranslate="the book" Number="sg" PartOfSpeach="Noun" gender="M" type="def .. D DemonstrativeDB.XML
</"EnglishTranslate="books" Number="pl" Part0fSpeach="Noun" gender="M" type="Indef _s> D NounDB.XML
</"EnglishTranslate="the books" Number="pl" PartOfSpeach="Noun" gender="M" type="def s N
</"EnglishTranslate="free" Number="sg" PartOfSpeach="Noun" gender="M" type="Indef > D OtherWordDB.XML
</"EnglishTranslate="the food" Number="pl" Part0fSpeach="Noun" gender="M" type="def ,uut D PronounDB.XML
</"EnglishTranslate="his food" Number="sg" Part0fSpeach="Noun" gender="M" type="def wli> r:
</"EnglishTranslate="his hair" Number="sg" Part0fSpeach="Noun" gender="M" type="def ..> | VerbDB.XML

</"EnglishTranslate="his teeth" Number="pl" PartOfSpeach="Noun" gender="M" type="def w<ii>
</"EnglishTranslate="his clothes” Number="pl" PartOfSpeach="Noun" gender="M" type="def >
</"EnglishTranslate="his shoes"” Number="sg" PartOfSpeach="Noun" gender="M" type="def <l
</"EnglishTranslate="the television” Number="sg" PartOfSpeach="Noun" gender="M" type="def uut




RRG Lexicon in XML

EnglishTranslate="read”

LogicalStructures= “<TNS:PAST([do’(x,[read’(x,y])]>"
NumberVerb="sg"”

P.0.S="“Verb”

genderVerb="M"

personVerb="3rd”

tenseVerb="PAST”

/>

<?xml version="1.0" encoding="UTF-8" standalone="no"?>

<Verbs>

</"EnglishTranslate="read" LogicalStructures="&1t;TNS:PAST[do"'(x, [read'(x,y)])]&gt;" NumberVerb=" " genderVerb="M" personVerb="3rd" tenseVerb="PAST i
</"EnglishTranslat: rote" LogicalStructures="&1t;TNS:PAST[do"(x, [write'(x,y)])J&gt;" NumberVerb. erb” genderVer! " personVer rd" tenseVerb="PAST ..s>
</"EnglishTranslate="played" LogicalStructures="&1t;TNS:PAST[played'(x,y)]J&gt;" NumberVerb="sg" P.0.S="Verb" genderVerb="M" personVerb="3rd" tenseVerb="PAST .~
</"EnglishTranslate="wrote" LogicalStructures="&1t;TNS:PAST[do'(x,[write'(x,y)]1)]&gt;" NumberVerb="sg" P.0.S="Verb" genderVerb="M" personVerb="3rd" tenseVerb="PAST . s>
</"EnglishTranslate="loves" LogicalStructures="&1t;TNS:PRES[do'(x,[love'(x,y)])]&gt;" NumberVerb- P.0.S="Verb" genderVerb="M" personVerb="3rd" tenseVerb="PRES s>
</"EnglishTranslate="loves" LogicalStructures="&1t;TNS:PRES[do'(x,[love'(x,y)])]&gt;" NumberVerb="sg" P.0.S="Verb" genderVerb="F" personVerb="3rd" tenseVerb="PRES .«
</" Engl\shTranslate- drank" Lng\cnlStructures- &lt TNS PAST[da (x [drlnk (x,y)])]&gt " NumberVerb="sg" P. 0 S- Verb genderVerb="M" personVerb=" 3rd tenseVerb="PAST o

public static String verbGender ="NON";

public static String tr‘unslate ="";

public static String LS1 =
public static String LSO -"'
//public

//static String toBel="";

static String [] allAttributeZ;
Java
public static void GenerationLS1(String [] allAttribute, String [] ArabicSentence)
code { ‘ .
allAttribute2 = allAttribute;
int numSubject =@;
Fragment //who do what
for(int n = @ ; n < allAttribute.length; n++)
{
if (allAttribute[n].equals("Verb"))
nnas {
// there is a verb
if (allAttribute[n+1].equals("M"))
{
Builds LS based on //the gender of verb = M
verbGender = "M";
verb //Add LS to string LS
LSO = allAttribute[n+2];
}
else if (allAttribute[n+1].equals("F"))
H {
Thls fragment // the gender of verb = F
H verbGender = "F";
determlnes LSO = allAttribute[n+2];
approprlate gender else if (allAttribute[n+1].equals("NoGender"))
marking
// the gender of verb =

verbGender = "NoGender";
LSO = allAttribute[n+2];

}
}// end loop who do what




Summary and Future work

» We have discussed our rule-based lexical framework for Arabic language
processing using RRG.

» The framework is supported by a system called UniArab.

» UniArab is an RRG motivated XML-based machine translator implemented
using Java.

» Our framework and system demonstrates the capabilities of RRG as a
basis for multi-language interlingua machine translation systems.

Summary and Future work

»  Our main future work:

> Supporting more complex Arabic sentences and word ambiguity.

- Comparing UniArab against MT systems based on non-RRG techniques,
such as systems provided by Google and Microsoft.

- Evaluating the performance of UniArab with multi-languages processing.

- Adding extra languages with interlingua bridges.

- Connecting the lexicon with a rich concept ontology to enhance the
granularity of the logical structures




Linguistics and KB Interlingua

Linguistics and KB Interlingua

Linguistics-Based Interlingua:

= Linguistic model (+ its semantic and linking theory) identifies meaning
representations and constraints and hence provide a sufficient basis for an
interlingua representation.

Knowledge-Based Interlingua:
= Linguistic meaning is dependent on non-linguistic knowledge.
= Use real world knowledge to augment meaning representations.
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