
i 
 

 

 

Sudan University of  ٍ◌ ٍ ◌Science and Technology (SUST) 

                              College of Graduate studies  

  

Performance Evaluation of Optical Networks 
Using Erbium Doped Fiber Amplifier 

خلیط ئي لضوالمكبر ا شبكات الألیاف الضوئیھ باستخدام  تقییم أداء
   أریبوم 

   
A Thesis Submitted in Partial Fulfillment of the Requirement 
for the Degree of Master of Science in Electronics Engineering   

(Communication Engineering) 
                 

 

        BY:  

    Ghalia Alnoor Sbah Elkhier Ahmed     

 

      Supervised By: 

    Dr. Fatah Elrahman Ismael Khalifa Ahmed  

 

                August  2017 



ii 
 

 

 

                                                               قال تعالي : 
                            

 

 (یرفع اللھ الذین أمنوا منكم والذین أتوا العلم درجات..)

 

     58سوره المجادلھ     الایھ 

 

                         صدق اللھ العظیم

 
 

 

 

 

 

 

              
 

 

 



iii 
 

 

 

Dedications 

 

This project is dedicated to my parents who have been a 
constant source of support and encouragement during 
the challenges of life since day one , I would never forget 
how they always loved me unconditionally and taught 
me that even the largest task can be accomplished if it is 
done one step at a time specialization  my mother 
AMEERA HALAL . 

I also like to dedicate this project to all my family for 
their support with Allah’s  blessing to achieve my goal 
specialization my sister AZZA ,and my brother 
MOHAMMED (WGEE)  .  

 I also dedicate this project to my friends and everyone 
who help me for this project morally . 

Last but not least , I would like to dedicate this project to 
all my teacher , professor at University Garden City and 
special thanks to   Dean of electronic engineering  Dr. 
Ahmed Abdulgadir Suilman , And  Ust Safaa Awes ,Ust 
Gihad Mahgoub  they were my role model without them I 
couldn’t  reach to this achievements . 

 

 

 



iv 
 

 

 

Acknowledgments 

 

First  of all , we will like thank Allah who made it 
possible for us to be in this world and reach this 
achievement , it is our duty to repeat his thanks each 
second . 

We would like to offer our profoundest gratitude to our 
supervisor Dr . Fatah Elrahman Ismail Khalifa and Dr. 
Ahmed Abdulgader for their unreserved assist and 
guidance which led us to complete this project step by 
step . their word could always inspired us and brought us 
to a higher level of thinking . As we learnt how to be an 
open minded designers . without their steadfast support it 
would be impossible to finish this project . thank you for 
your constant encouragements . 

                           ,,,,,Many thanks to all ,,,,, 

 

  

 

 

 

 



v 
 

 

 

Abstract 

 

Fiber optic in communications today is one of the most important cables to 
use for sending and receiving data and is used for protection and safety and 
also for long distance transmission and high speed . 

Some of the factors that limit the use of optical fibers, for example, are the 
loss problems, the weakness of the data being transmitted within the optical 
fiber cable. These problems affect the reception of data clearly, which 
increases the length of the fiber optic cable. There are some ways to 
compensate for this loss, which occurs in the data when sent in cables, 
including the use of amplifiers. The use of optical amplifier  Erbium dope 
fiber amplifier between transmitter and receiver is one of the most effective 
ways to compensate for data loss. 

In this research, the optical amplifier  was used to solve the problem by 
placing it in different places and then comparing the data obtained in all 
cases to know the importance of using optical amplifier .The search also 
includes the number of optical amplifiers that are determined according to 
the length of optical fiber cables. The greater the distance, the greater the 
number of amplifiers used. Therefore, the standard was two cases of 
transmission at 80 kilometers and 120 kilometers transmission . 

Opti System was used to analyze through eye diagram, bit error rate, quality 
factor, and height eye 

The results showed that the optical amplifier  (Erbium doped fiber amplifier) 
showed better results than the transmitter in fiber optic cables without the 
optical amplifier . 
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  المستخلص

  

لارسال  أستخداماالأتصالات الیوم من اھم واكثر الكابلات مجال أصبحت  الألیاف الضوئیھ في 

 للارسال لمسافات طویلھ وبسرعھ عالیھ بالأضافھ لحمایھ والامان والبیانات لتمتعھا باولاستقبال 

ھنالك بعض العوامل التي تحد من الكثیره التي تتمتع بھا الالیاف الضوئیھ الأ ان رغم الممیزات 

الضوئي  اللیفكابل داخل   رسلھاحدث للبیانات اثناء ای ذي ال منھا الفقد استخدام  الألیاف الضوئیھ 

 اللیفكابل بزیاده طول  یذتذبصوره واضحھ حیث البیانات  في استقبال  كلھالمش وتؤثر ھذه 

حدث في البیانات عندما ترسل في كابلات  تھناك بعض الوسائل لتعویض ھذا الفقد الذي ،  وئيالض

خلیط أربیوم بین المرسل والمستقبل من  ویعتبر استخدام المكبر الضوئيستخدام المكبرات أومنھا 

لحل  ضوئياستخدام المكبر ال تمفي ھذا البحث اكثر الطرق الفعالیھ في تعویض الفقد في البیانات ,  و

المشكلھ وذلك بوضعھ في اماكن مختلفھ وھي بوضعھ قبل كابل اللیف الضوئي ووضعھ بعد كابل 

بین البیانات المستقبلھ في جمیع الحالات لمعرفھ  واخیرا وضعھ بین كابل اللیف الضوئي  ثم المقارنھ 

المكبرات  وایضا شمل البحث عددتأثیر استخدام المكبر الضوئي علي حسب موضعھ في الشبكھ 

طول  كابلات الالیاف الضوئیھ كلما زادت المسافھ زاد عدد المكبرات حسب علي  التي تحددالضوئیھ 

 120كلم ثم الارسال في مسافھ  80رسال في مسافھ الاحالتین حالھ  في  المستخدمھ لذلك كان المعیار

من  لتحلیل  وبتي سیستم أ والمقارنھ بین معارین الارسال والاستقبال ، وتم استخدام برنامج كلم

استخدم   اظھرت النتائجو ، خلال شكل العین ,اقل معدل للأخطاء , عامل الجوده , وارتفاع العین

یعطي نتائج افضل من الارسال في كابلات  خلیط الأربیوم في الشبكھ الضوئیھ  المكبر الضوئي

 ھ.دامخالضوئیھ بدون استالالیاف 
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