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Abstract 
   Arabic is one of the most complex languages as it has characteristics that set it apart off  
 other languages . These characteristics have been a rich resource of  study for researchers 
in the field of Arabic ,  computational linquistics . This research is considered one of the 
source as it is expected to play a significant role in the study of Arabic , computational 
linquistics . 
Text translation especially instant translation is regarded one of the demands of the   
present time imposed by the technology of information exchange through the internet and 
its necessity in the media and conferences. 
The research focuses on the design  of model for a machine translation from Arabic to 
English which translates some Arabic verbal sentences of different orders . The proposed 
model consists of three main parts which one analysis , dictionary , and generation . 
The analysis part performs all the processes related to the clauses entered and their 
analysis in away    that guarantees obtaining their vocabulary items . In the dictionary 
part , used and modified by adding English vocabulary items for the meanings of verbs 
and their contexts in a way that assures obtaining their right references . Final , the 
generation part consists of a group of processes that organized the target sentences in the 
language of translation depending on the grammatical strucure that results from the 
source sentence. 
The research also includes the use of semantic theories and methologies for the verbal 
Arabic    sentences in an attempt to prove the competence of these theories and 
methodologies in describing the Arabic sentence semantically and according to context . 
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  الخلاصة
لاخرى ، ان هذه ا اللغة العربية من أثرى اللغات لما تتمتع به من خصائص كثيرة وصفات حيوية عن بقية اللغات 

ان موضوع ترجمة النصوص وبخاصة . الخصائص عدت مصدراً للباحثين في مجال اللسانيات الحاسوبية العربية 

 أحد متطلبات العصر الراهن الذي فرضته تكنلوجيا تبادل المعلومات عبر شبكات الانترنت الترجمة الفورية يعد

البحث الحالي هو محاولة في هذا الاتجاه ، اذ يقدم  .والحاجة اليها لاسيما في النواحي الاعلامية والمؤتمرات 

لعربية الى اللغة الانكليزية ، يترجم انموذجاً للترجمة الآلية ، فقد ركز على تصميم أنموذج ترجمة آلية من اللغة ا

بعض جمل اللغة العربية الفعلية بترتيبات مختلفة ، يتكون الانموذج المقترح من ثلاثة أجزاء رئيسة هي جزء 

يقوم جزء التحليل بكل العمليات المتعلقة بالجملة المدخلة وتحليلها بما  .التحليل  ، جزء المعجم وجزء التوليد 

مفرداتها ، أما الجزء الثاني والمتمثل بجزء المعجم  المعرفي  يقوم باستخراج المفردات يضمن الحصول على 

المكونة للجملة بما يضمن الحصول على دلالتها الصحيحة وأخيراً يتكون جزء التوليد من مجموعة معالجات تقوم 
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عدي الذي ينتج من تركيبات جملة بوظيفة ترتيب الجملة الهدف باللغة المترجم اليها وبالاعتماد على الهيكل القوا

  .المصدر 

  كذلك تضمن البحث استعمال نظريات ومنهجيات دلالية على جمل اللغة العربية الفعلية بهدف التعريف على 

 .كفاية هذه النظريات والمنهجيات في وصف دلالة الجملة العربية وصفاً دلالياً صحيحاً على وفق السياق 
 
 

1. Introduction 
          Machine Translation (MT) is the area of information technology and applied 
linguistics dealing with the translation of human languages such as Arabic and English . 
with globalization and expanding trade , demand for translation is set to grow. Computer 
technology has been applied to technical translation in order to improve one or both of 
the following factors [ 1 ] :1) speed 2) cost: computer aids in translation can reduce the 
cost per word of a translation . In addition , the use of MT can result in improvements in 
quality , particulary in the use of consistent terminology within a text or for a particular 
kind of client . As English is a universal language , most of the researches in Arabic MT 
are mainly concentrated on the translation between English And Arabic .This will help in 
simplifying the Arab communication with other countries . these systems are based 
mainly on the transfer model   [3,4,5].  
          Rafea (1992)  developed on English Arabic MT system , which translates a 
sentence from the domain of the political news of the middle East .Ibrahim (1991) 
discussed the problem of the English Arabic translation of the embedded idioms and 
proverb expressions in the English sentences . El-Desouki(1996) discussed the necessity 
of modular programming for English Arabic MT. Mokhtar (2000) developed an English 
Arabic MT system , which is applied to abstracts from the field of Artificial Intelligence. 
          On the contrary , title work has been done in developing Arabic – English  MT 
systems.Al Barhamtoshy (1995) proposed a translation method for compound verbs . 
Shaalan (2000) described a tool for translation the Arabic interrogative sentence into 
English . Chalabi (2001) presented an Arabic – English MT engine that allows any 
Arabic user to search and navigate through the Internet using the Arabic language. 
          Athman (2003) developed an officient chart parser that will be used for translation 
Arabic sentence. 
          The present work addresses the translate of a fairy complex Arabic verbal 
sentences into English .Which is an important task for automating the translation between 
Arabic and English sentences. 
          The next  section outlines the overall architecture of the proposed Arabic- English 
machine translation system. The following sections describe the main components of the 
system . We also describe how we evaluated the correctness of our MT system . In a 
conclusion section , we discuss its applications on real verbal sentences of these from 
student – school domain and present some final remarks [ 6,7 ]  . 

 
2. Overall Structure of The System 

       There are three basic approaches being used for developing MT systems that differ in 
their complex and sophistication. These approaches are : direct approach , transfer – 
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based approach and interlingual approach. There are many factors which make transfer 
an attractive design for MT .           
         1)  many systems are bilingual , or their principles use is for translation in one 
direction between a limited number of language , 2) where full multilinguality is 
required , it is possible to have a hub language into and out of which all translation is 
done; and 3) portions of transfer modules can be shared when closely related languages 
are involved. For example, an English – portuguese module many share several 
transformations with an English – Spanish module.    The architecture of the transfer 
Arabic to English MT system is given in fig. 1 with three main components : an analyzer 
component , a transfer component , and a generation component . 
          The programming language C++ is used for the time in computational linguistics 
because it is a modern and competent  language in terms of its wide programming 
application to the constraction of complex data structures , this language also has features 
object oriented languages which are lead to design the structure dictionary. The validity 
of the model has been proven by applying and discussing a number of examples. 

 
3. Syntax Analysis 

                  This stage can be find all the (words) or (terms) that constitute the  source 
(VS). The development of the parser is a two step process . In the first step , we a acquire 
the rules that constitute a grammer for the Arabic (VS) that gives a precise account of 
what it is for a (VS) to be grammatically correct . The  grammer covers the  (VS) from 
the student and school domain . The grammer acquired from the analysis of 40 verbs.   
        Our analysis indicates the all contex the verb in the (VS). The second step is to 
implement the parser that assigns grammatical structure onto input (VS). 
   In order to implement the parser , it was needed to perform morphological analysis on 
the inflected Arabic words . The dictionary which is uses successfully implement the 
morphological analyzer. 
          The morphological analyzer returns to the number of noun . Entries of the word 
dictionary can be stems of verbs , noun. By another words the morphological analyzer 
can be disided if the (term) is true or not , this process is done by raised the Affixes , 
Suffixes and lookup in the dictionary. 
 

4. Syntactic Transfer MT 
          Syntactic transfer system rely on mapping between the surface structure of 
sentences . The analysis tree of the source language in order to construct a target 
language analysis tree [ 8 ] . Top – down processing which one side of the tree transfer 
rules is  matched a gainst the input structure . The transfer component has dictionary to 
perform Arabic to English translation . In our (VS) translation , the actual translation 
occurs in the transfer phase. 
          The following paragraphs describe the problems encountered while designing this 
phase . These problems are regards as peculiar to translation , since they arise from the 
divergences and mismatches between source and target VSs. 
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Figure 1. Overal structure of Arabic – English translator 
 

 
 

5. Lexicon 
        We select the lexicon that represent the necessarily knowledge which are benefit in 
MT. fig.2  explain data structure representation. This data structure explain following [ 9 , 
10 ] :- 

Suppose the sentences is  
 آتب الطالب الدرس

The words are composed of this sentence is  
 آتب   الـ    طالب     الـ     درس

The (stem) is represent the entry of lexicon , our lexicon has two entry one for verb and 
another for name like this. 

 
 verb entry <---  آتب    

 name entry <---  طالب 
 

 verb entry    <---  درس 
                      name entry 

 
we note the word )درس (  has two entry verb and name . This type is upon  on the contex 
sentences  . 
such as 

 درس  الطالب الدرس

Morphological and 
Grammer Rules of 
Arabic

Arabic VS

    VS Analysis 
 
Arabic Parse Tree 
 
 
Source to target    
         transfer 
 
       Synthesis 

English 

Arabic – English 
Transformation Rules 

Morphological 
generation & Synthesis 
Rules of English 

Dictionary 
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(Name)            (verb) 

 
 آتب   الطالب   الدرس

Name  Name   Verb 
 

The structure of lexicon is present solve for two problems Arabic language : 1) 
Syntactical Ambiguity , 2)Semantical Ambiguity. 
 
 
       Verb entry                                                                               Name entry 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 2. Word Structure Representation In the Lexicon 
 
* This value find from the tables of Semantic Fields 
  The above structure for like this example: 
 

    درس الطالب الدرس
              درس الأثر

 درس الثوب  

Stem 
Nofenteries 
Part 
Time 
Nofsns 
Contex 
Asense 
Esense Arabic Sence 

English Sence 

Stem 
Nofentries 
Part 
Gender 
Person 
Regular 
Asense 
Esense 

Contex : الأثر 
Asense  : اختفى 
Esense :disappear 
Syn: 2314 * 

Contex : الثوب 
Asense : بلى 
Esense :worn out
Syn : 4231 * 

Contex :  
Asense : قرأ 
Esense : read 
Syn   : 1142 * 
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6. Translation Processing 

          after Analysis and parsing the verbal Arabic sentences lookup from the words, 
in the lexicon this processing came after morphological phase , if successful search go 
to generate phase , else call the morphological phase or exit from system in message 
“there is no word in lexicon” [ 11  ] . 
 
 

7. Generate Phase 
         This phase is the last processing in the  MT system , the work is rearrangement 
the words in the target sentence in terms at the grammar of English sentences , this 
phase is benefit from the input source Arabic sentences like this [12]. 
 
In Arabic :   آتب الطالب الدرس 
                    O        S         V 
 
The form in English must be as  
 
The Student wrote the lesion 
                         SVO 
And so on  for all the types of sentences which are contains the preposition or 
adjective …. etc. 
  The arrangement of sentences in the English language is uses the grammar in this 
language and designed the processes uses finite state machine for matching the syntax  
grammar for the target sentences.   Fig. 3 explain some examples of verb )آتب (  . 
 

Target sentence Source sentence 
The student wrote the lesion آتب الطالب الدرس 
The student wrote the lession in the school آتب الطالب الدرس في المدرسة 
The hard student wrote the lesion الدرسلمجد آتب الطالب ا  
The student wrote the lession in the school ي المدرسة الدرسآتب الطالب ف  

Error in source sentence آتب الدرس 
The hard student wrote the lesion آتب الدرس الطالب المجد 
The student wrote the lession by pen آتب الطالب الدرس بالقلم 
The hard student wrote the lession in the school آتب الطالب المجد الدرس في المدرسة 

Figure. 3 examples of verb )آتب(  
 
 
 

8. Conclusion 
           This  paper  concentrated one the issues in the design and implementation MT 
system , which translates a verbal sentences Arabic into English . We showed that the 
MT approach is promising and can be used to automate the translation of the many verbal 
sentences in the student and school domain .  
       We have collected 50 verbs and their contex , in future works , the problems 
mentioned can be improved by storing in lexicon synonyms of words , implementing  the 
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transfer that deals with the  special case for mapping Arabic into English , and 
implementing the synthesis rules that introduces new words in the output translations for 
some special cases. 
        The structure of lexicon has present many facilities for backup upon word and 
Analysis the sentences also can be used in MT from Arabic into  any other language by 
adding sense of that language. 
       Final there are comparison between results (system output) of MT  and Al-kafi 
translator program pakage like fig. 4 which explain differencies between two systems , 
from this fig. we notice that  , Al-kafi program depended on the default semantic not the 
other types semantics. Also al-kafi program not important in the multiples contex of the 
verb in the sentence , but our MT system concerned on this side, therefore , the efficiently 
results of preposed system more better than Al-kafi prpgram as you like in fig. 4 . 

 
 

النظاممخرجات  الجملة  مخرجات برنامج الكافي 
 theالى ،  The student went to school Is the school ذهب التلميذ الى المدرسة

gold of the student  
 the gold ,الى  The student died Is its death ذهب التلميذ الى حتفه

of the student 
 The student escorted the ذهب التلميذ مع المعلم

teacher 
The student went away 

with the road sign 
 The student went The student went away ذهب التلميذ

 The water mixed up with sucar The water carried in ذهب الماء بالسكر
intoxicant off 

 The student left the school The student ignored the ذهب التلميذ عن المدرسة
school 

 The student studied الجملة غير مقبولة درس التلميذ
ثوبدرس ال  The dress is worn out The cloth studied 

 The student greated The student read the قرأ التلميذ السلام
peace 

 الاول The first student read    The student read قرأ التلميذ الاول
Figure. 4  The outputs for MT system and Al-kafi program 
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