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Thesis ObjectiveThesis ObjectiveThesis ObjectiveThesis Objective

 DesigningDesigning aa fullyfully functionalfunctional machinemachine
translationtranslation systemsystemtranslationtranslation systemsystem..

 TheThe systemsystem translatestranslates fromfrom EnglishEnglish
TextText toto 33DD animatedanimated ArabicArabic SignSignTextText toto 33DD animatedanimated ArabicArabic SignSign
LanguageLanguage ((ArSLArSL)) suitablesuitable forfor ArabicArabic
deafdeaf peoplepeopledeafdeaf peoplepeople..



IfIf suchsuch systemsystem isis foundfound itit cancanIfIf suchsuch systemsystem isis found,found, itit cancan
bebe usedused inin applicationsapplications suchsuch asas::

 Real time Graphical interpretationReal time Graphical interpretation Real time Graphical interpretation Real time Graphical interpretation 
for instructions in airports, train for instructions in airports, train 
t ti bli b ildi tt ti bli b ildi tstations, public buildings, etc.stations, public buildings, etc.

 It can be used as an English It can be used as an English 
learning tool for Arabic deaf learning tool for Arabic deaf 
peoplepeoplepeople.people.
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 First, the input English sentence parsed First, the input English sentence parsed 
using the method of Link Grammarusing the method of Link Grammarusing the method of Link Grammar using the method of Link Grammar 
Parsing.Parsing.

 The system then, translates the parsed The system then, translates the parsed 
English sentence to a simplified ArabicEnglish sentence to a simplified ArabicEnglish sentence to a simplified Arabic English sentence to a simplified Arabic 
that follows most of the rules of the Arabic that follows most of the rules of the Arabic 
LanguageLanguageLanguage. Language. 

 The translator uses this Arabic like The translator uses this Arabic like 
sentences to generate the set of signs that sentences to generate the set of signs that 
express the same meaning usingexpress the same meaning using ArSLArSLexpress the same meaning using express the same meaning using ArSL ArSL 
rules. rules. 



Input Sentence Parsing ::

TheThe methodmethod ofof LinkLink GrammarGrammar isis usedused..
TheThe basicbasic ideaidea isis that,that, thinkthink ofof wordswords asas,,
blocksblocks withwith connectorsconnectors comingcoming outout (or(or
in)in) whichwhich areare calledcalled linkslinks.. TheseThese linkslinks))
describedescribe thethe relationsrelations betweenbetween wordswords..

Link name

word word



A few examples of the used links A few examples of the used links 
are:are:are:are:

 TheThe SS linklink isis usedused toto connectconnect aa nounnoun toto
itsits verbverb..

 TheThe OO linklink isis usedused toto connectconnect aa verbverb toto
itsits objectobject..

 TheThe AA linklink isis usedused toto connectconnect anan
adjectiveadjective toto itsits nounnoun..

 TheThe DD linklink isis usedused toto connectconnect aa
determinerdeterminer toto itsits nounnoun..



Examples of Parsed Simple Examples of Parsed Simple 
Sentences::

S

Mary arrivedy

O

D S A

D

O

The dog chased the black cat

D S A

g



TheThe resultresult ofof thisthis processprocess isis thetheTheThe resultresult ofof thisthis processprocess isis thethe
sentencesentence expressedexpressed completelycompletely asas

dd dd li kli kwordswords andand linkslinks namesnames..
Consequently,Consequently, thethe linkslinks ofof thethe
sentencessentences cancan bebe viewedviewed asas aa wayway ofof
specifyingspecifying thethe constituentconstituent structurestructurespecifyingspecifying thethe constituentconstituent structurestructure

ofof thethe sentencesentence..



Vocabulary Mapping:Vocabulary Mapping:

InIn thisthis stagestage thethe translatortranslator replacesreplaces
hh E li hE li h dd ithith itit A biA bieacheach EnglishEnglish wordword withwith itsits ArabicArabic

equivalentequivalent usingusing tablestables.. TheThe outputoutput
isis aa naïvenaïve translationtranslation fromfrom inputinput
EnglishEnglish wordswords toto ArabicArabic onesones.. ItIt isisgg
missingmissing thethe rightright orderorder ofof thethe words,words,
whichwhich dependsdepends onon thethe ArSLArSLwhichwhich dependsdepends onon thethe ArSLArSL

grammarsgrammars..



I was very happy when I saw you

Pa

y ppy y

SX EA MV C S OX

Pa

I was very happy when I saw you

أنتيرىأناعندماسعيدجدايكونأناأ

SXEAMVCSOX SXEAMVCSOX

Pa



ArSL Sentence Construction:ArSL Sentence Construction:

AfterAfter producingproducing thethe naïvenaïve ArabicArabicAfterAfter producingproducing thethe naïvenaïve ArabicArabic
representationrepresentation sentence,sentence, thethe
translatortranslator generatesgenerates thethe ArSLArSL
sentencesentence (sequence(sequence ofof signssigns toto bebe( q( q gg
animated)animated).. ThisThis isis donedone byby applyingapplying
thethe ArSLArSL rulesrules onon thethe outputoutput ofof thethethethe ArSLArSL rulesrules onon thethe outputoutput ofof thethe
previousprevious stagestage..



AA completecomplete exampleexample toto showshowpp pp
thethe previousprevious 33 stepssteps inin thethe
t l tt l ttranslatortranslator::



We were not very angry when we saw you

Pa

y g y y

SX EA MV C S OXEB

We were very angry when we saw younot

أنتيرىنحنعندماحزينجدانحن يكون لا

SXEBEAMVCSOX

Pa

 يرى أنت/  )إشارة الماضي( / جدا عندما نحنحزين /  )إشارة النفي( / )إشارة الماضي( / نحن
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M tM t ff thth j i tj i t llll thth MostMost ofof thethe jointsjoints allowallow threethree
DegreesDegrees OfOf FreedomFreedom (DOFs)(DOFs)..

SomeSome ofof thethe jointsjoints areare restrictedrestricted toto SomeSome ofof thethe jointsjoints areare restrictedrestricted toto
onlyonly oneone (PIP(PIP andand DIPDIP joints)joints) oror
twotwo (wrist(wrist joint)joint) DOFsDOFs..





 The system provides a simple facialThe system provides a simple facial The system provides a simple facial The system provides a simple facial 
expressions. expressions. 
To implement these simple facialTo implement these simple facial To implement these simple facial To implement these simple facial 
expressions, deformable curves that are expressions, deformable curves that are 
controlled by few control points are usedcontrolled by few control points are usedcontrolled by few control points are used. controlled by few control points are used. 

 Bezier Curves are used to model the facial Bezier Curves are used to model the facial 
components such as eyebrows, lips and components such as eyebrows, lips and 
eye edges.eye edges.

 An emotion parameter is attached to each An emotion parameter is attached to each 
word in the signs database to display theword in the signs database to display theword in the signs database to display the word in the signs database to display the 
right emotion during the animation of the right emotion during the animation of the 
sign.sign.sign.sign.



The system supports four kinds of facialThe system supports four kinds of facialThe system supports four kinds of facial The system supports four kinds of facial 
emotions.emotions.

NormalNormal

SmilingSmilingSmilingSmiling

AngryAngry

SurprisedSurprisedSurprisedSurprised





 The sentence animator is the part of the The sentence animator is the part of the pp
system which is responsible for system which is responsible for 
animating a complete animating a complete ArSLArSL sentence. sentence. 

 To animate each sign, the system To animate each sign, the system 
searches the signs database for each searches the signs database for each 

d i  th  d i  th  A SLA SL ttword in the word in the ArSLArSL sentence.sentence.
 Each sign in the database has from Each sign in the database has from 3 3 to to 

5 5 t l i t  (kt l i t  (k f ) d th  f ) d th  5 5 control points (keycontrol points (key--frames) and the frames) and the 
system  interpolates between these system  interpolates between these 
points to generate the smooth points to generate the smooth points to generate the smooth points to generate the smooth 
animations. animations. 

 In order to achieve the smooth In order to achieve the smooth  In order to achieve the smooth In order to achieve the smooth 
animations, Euler orientation animations, Euler orientation 
representation is used and the method representation is used and the method representation is used and the method representation is used and the method 
of forward kinematics is applied.of forward kinematics is applied.









Software ImplementationSoftware ImplementationSoftware ImplementationSoftware Implementation

TheThe systemsystem isis implementedimplemented usingusingyy pp gg
C++C++ programmingprogramming languagelanguage withwith
OpenGLOpenGL toto implementimplement thethe graphicalgraphicalOpenGLOpenGL toto implementimplement thethe graphicalgraphical
partpart..





 ThisThis thesisthesis providesprovides aa 33DD graphicalgraphicalThisThis thesisthesis providesprovides aa 33DD graphicalgraphical
systemsystem toto translatetranslate fromfrom EnglishEnglish texttext toto
ArabicArabic SignSign Language,Language, takingtaking intointogg g g ,g g , gg
accountaccount notnot onlyonly linguisticslinguistics butbut alsoalso
visualvisual andand spatialspatial informationinformation

i t di t d ithith A SLA SL iiassociatedassociated withwith ArSLArSL signssigns..
 ToTo ourour knowledge,knowledge, thisthis isis thethe firstfirst

tt ttt t tt t tt t hihiattemptattempt toto constructconstruct aa machinemachine
translationtranslation systemsystem fromfrom EnglishEnglish toto 33DD
animatedanimated ArSLArSLanimatedanimated ArSLArSL..

 TheThe systemsystem waswas testedtested onon aa setset ofof deafdeaf
studentsstudents formform ageage 1414 toto 2222 yearsyears oldoldstudentsstudents formform ageage 1414 toto 2222 yearsyears oldold
andand shownshown toto bebe effectiveeffective inin
communicatingcommunicating withwith themthemcommunicatingcommunicating withwith themthem..



““Thanks For YourThanks For Your““Thanks For Your Thanks For Your 
ListeningListening””ListeningListening””


