
I 
 

Dedication 

 

 

I dedicate my thesis to my family and many friends. 

 

A special feeling of gratitude to my loving parents:  Mohamed 
Elmustfa   and salwayosuof whose words of encouragement. 

 

My brother ammar  and my sister sara, have never left my 
side. 

 

I also dedicate this dissertation to my many friends who have 
supported me throughout the process.NazikIbrahem  
,HebaDolib  , ReemEmad  , Mongiya Nasr Eldeen . 

 

I dedicate this work and give special thanks to my Teachers. 

 

And to all patent of diabetic disease in word. 

 

 

 

 



II 
 

Acknowledgement 

 

I would like to give thanks to Allah for guiding my directions 
throughout this thesis, and for granting me more knowledge, 
more insight and more enlightenment.  

I am deeply indebted to my supervisor Dr. Either Mohamed 
Hussein  for his wisdom to move me forward and help me to 
reach this level. 

I would like to acknowledge and thank Dr. Magdi Baker for 
dedicating to me some of their time and experience. 

I would like to acknowledge and thank all of staff 
inAbuaaqlh Diabetes Center in Wad Medani  for dedicating 
to me some of their time 

Special thanks goes to the members of staff Biomedical 
Engineering department in medani heart center  for their 
continued support. 

Finally I would like tospecial thank the engineerTasnim 
Ahmed Abdelrazig Mohammed that assisted me with this 
thesis.  

 

 

 
 

 



III 
 

Table of contents 

Dedication I 

Acknowledgement II 

Table of contents      III             AbstractIV 

 Vالمستخلص

Chapter one : 

Introduction                                                                           1 

1.1 General View  1                                                                  
1.2 The problem statement  2                                                  
1.3 Objective  2                                                                         
1.4 Methodology  2                                                                   

Chapter two : 

Literature Review 3                                                                   

Chapter three : 

Theoretical Background 6                                                         

3.1 Artificial neural networks (ANNs)6 

3.2 ANNs benefits6 

3.3 Information processing methodology in ANNs  7     

3.4. ANNs learning   8  

3.4.1 Supervised learning  9   

3.4.2. Unsupervised learning 9  

3.5 types of ANNs 9                                                                     



IV 
 

3.5.1 feed-forward back propagation network (BPNN)  9       

3.5.1.1 Applications of BP NN 11                                                

3.5.2 Recurrent neural network RNN  11             

3.5.2.1 Applications of RNN  13                                                   

3.5.3 Elman Network  13                                                               

3.5.3.1 Applications of elman network 16       

3.6 Neuron Model (logsig, tansig, purelin)  Activation 
function 16      

3.7 Neural network for  Diabetes Mellitus classification 17  

3.8 Artificial neural network design 18     

3.8.1 Network structure 18    

3.8.2 Network generalization 19     

3.9 Diabetes Mellitus (DM)19 

Chapter four : 

The Proposed System  22    

4.1 Data 22 

4.2 Diagnosing Diabetes mellitus using ANNs  24  

4.2.1 Feed-Forward Back Propagation (BP NN) Design   26 

4.2.2 Recurrent  Network (RNN) Design     26 

4.2.3 Elman Network Design     26 

Chapter five : 



V 
 

The Result and Desiccation             28 

5.1 The Results 28         

5.2 The Desiccation        30   

5.3 The results  obtained in the study30 

Chapter six : 

Conclusion and Recommendation    34   

6.1 Conclusion34 6.2 Recommendation                                                                
34 

References35Appendixes(A) 

Appendixes (B)                                                                                

 

 

 

 

 

 

 

 

 

Abstract 



VI 
 

Diabetes mellitus is a chronic disease which occurs when the pancreas does 
not produce sufficient insulin, or when thebody cannot effectively use the 
insulin it produces. It is an important and relatively common medical 
condition and isa risk factor for many other medical conditions like 
stroke,renal failure, blindness, kidney disease and coronary artery disease. 

Physicians have to elicit a comprehensive medical history and thorough 
physical examination before diabetes mellituscan be suspected. In this study 
a lot of data has been collected on the diseases diagnosis 

The use of neural networks for diabetic Diagnosis  has also attracted the 
interest of the medical informatics community because of their ability to 
model the nonlinear nature ,the goal of this study is to design a novel 
approach for diagnosing diabetes using Artificial Neural Networks. The 
study aims also identify the best ANNs type which is more suitable for 
diagnoses diabetes .so three ANNs was designed which are feed forward 
back propagation  ,Recurrent and Elman network to designed  which one has 
the best performance . 

Using MATLAB BPF was designed and trained in the BB NN , RNN, and 
elman network  ,first one hidden layer between input and output layer with 
changed about (3,4,5,6,7,8,9) neuron in hidden layer . type of activation 
function which chooses firstly is log sigmoid and  tan sigmoid function. 

The result obtained that amount the three neural network. 

1- theelman network with 5 neuron in the hidden layer with TAN 
sigmoid activation function has performance 0.00083289      2- For the 
BPNN with 7 neuron in the hidden layer with TAN sigmoid activation 
function has performance 0.00011178 that is best performance network in 
this study.     3- For the RNN with 8 neuron in the hidden layer with LOG 
sigmoid activation function has performance 0.00019097. 
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ُمتىاء السكري ھو د دث ْ حَ ُزمنی َوعندمالایسَتطیعُ النسیولینَ الأالبنكریاسَلاینُتجُ ما أن  مرضم ،أ َ الجسم  كافي
مالا ْ ِع ت ِالمُ إسْ للعدیدھو. نتجُ لأنسیولین ً ُنسبیا ُومشتركة ُمھمة نْ حالةصحیة ِ الأخرԩمثلاالحالات م ِ لذبحة الصحیة

التاجيشریانِ الومرضالفشل الكلوي والعمى وامراض الكلى ،  

ِ تثبیت تأریخطبیشاملوفحصطبیعیشاملقبلالأطباء یجب أن یستخرجو  ر ّ . مشكوكفیھَ الللشخصمرضالسك
البیاناتَ الدراسھ جمعت فیھذھ ْ ن ِ .المرضتشخیصِ التي تمكن من الكثیرم  

ِ في یةِ الشبكاتالعصبستخدام إ َ داء تشخیص َإھتمام ذب َ ِج ری ّ ك في مجال  السُ
ِبسبب المعلوماتالطبیة ِ ھِاتقنیة یةِ قدرت ّ اللاخط ِ الھدف من ھذه الدراسھ ھو تصمیم نظره ،   لتشَكیلالطبیعة

مبتكره  لتشخیص مرض السكري باستخدام الشبكات العصبیھ  وكذلك من الاھداف التعرف على 
 شبكھ أفضل ثلاث شبكات من نوع ار ان ان اس  تشخص مرض السكري مصممھ من نوع

.فضل أداء التي حققت أ ایلمانشبكھ و، الاعاده شبكھ  و، خوارزمیھ التولید الخلفي   

، وشبكھ  ایلمان ،ار ان ان  ، باستخدام برنامج الماتلاب لتصمیم وتدریب شبكھ ال بي بي ان ان 
بطبقھ واحدة مخفیھ بین طبقتي الدخل والخرج مع التغیر في عدد نیرونات الطبقھ المخفیھ 

.انواع الدوال الوظیفیھ المستخدمھ ھي تان و اللوق، ) 3,4,5,6,7,8,9(  

:نتائج متحصلھ للشبكات الثلاث ھي كالتاليأفضل ثلاث   

0.00083289نیورونات في الطبقھ الخفیھ  مع الدالھ الوظیفیھ تان وكان الاداء  5شبكھ ایلمان مع - 1  

نیرونات في الطبقھ الخفیھ مع الدالھ الوظیفیھ تان وكان الاداء  7شبكھ بي بي ان ان مع - 2
الاطلاق خلال ھذه الدراسھ  وكانت ھذ الشبكھ أفضل أداء على 0.00011178  

نیرونات في الطبقھ الخفیھ مع الدالھ الوظیفیھ لوق وكان الاداء  8شبكة ار ان ان مع  - 3
0.00019097 

 
 

 


