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ABSTRACT

Thalassemia is considered one of the most common genetic blood
disorders that has received excessive attention in the medical research fields
worldwide. It cannot be cured , but an early detection and classification using
screening process is the best way to prevent the disease. If early classification
is done, patients can get the right treatment. It helps them increase their life
expectancy and reduce the risk of thalassemia to the next generation.

In this thesis, efficient thalassemia classification system have been design
to increase the accuracy and decrease the error rate in the diagnosis process.
This system based on two proposed approaches for classifying thalassemia
disease. The first proposed approach is based on four machine learning
technique which include artificial neural network (ANN), decision tree (DT),
k-nearest neighbor (KNN) and logistic regression (LR). This approach consist
of two main stages: pre-processing and classification of thalassemia disease
.The second proposed approach based on two deep learning techniques , these
are consist of convolutional neural network (CNN) and deep neural network
(DNN).

The proposed system has been tested by using two thalassemia dataset . The
first type of dataset contain 391 sample with nine features and split into 30%
for testing and 70% for training and the second type of dataset contain 7108
image with nine type of erythrocytes and split into 20% for testing and 80%
for training. The comparison results show that the proposed system has
efficient diagnosis performance and can be used as a promising tool for
thalassemia disease diagnosis compared to another existing method where the
accuracy rate of first proposed approach for first dataset using ANN 1s 99%,
DT is 99% ,LR is 99% and KNN is 98%. The result of second proposed
approach for the second dataset using deep learning technique has an average
accuracy of 99% for CNN and 83% for DNN.
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1.4 Aim of the Thesis

OGO 0MeAIDO0OgHOMule MO O T TeOmM Celg O MO De T
(ITle [T T OMrdeD OMMHEOD (T Tlegltile MITTTedi0 QOTelT)
CraAG i Ceur [T e M LT CIOO) T Melre [T leigl Tt (LD [TeAAT  [ree
(D)L Mgt Mhl Jregre M TI(L0) fre [T g [Me [Tl e [elrlilg el TTil el
ulel1iJ [Me Qr DO TrITTT0GE OO T T A I Deur [ De M 0 (DO0) I
Ceel I leur[TTeMrI(M) [re [T T g [Me [eelllelrlilg [e[TTTTgielulellil]
Me CellT1] OTx(1TH OCe Mggellel] MTIeMN g0 M T De[ 0T
rTeHTTITaC Celerillg Oleller [+ CTTTIMT R TTT M IITTe il

1.5 Thesis challenges

1 00e (e M G Mere (Mg (0 T Ter (T (I O CRO M e il
Crrierl il [Te (e T AT Telgel ) [T Cel I Tre [Ilrlerl) [e
AlgT O Te D101 Cu O O (Te (e (T T Tge Ch O LI Ce T 1D
(T Cller rele TTTalTilel) Drele [T TCTRCALTTIIT fe el 1A [eleér[ilel]
Oleulilg O TeleMD MulIl] el [T (T er [+ [Tuller [ Cer(lr[] [
(T dele T TuITe(000). Ofe 000 [@MMre AT QT T T [Te [TTer [TT11]
10 TR 1000 e ML) CelTule [Tt TTIe [TTTilTle el Ture J[TITITulll [e
(rele 10 er (TTTHATTTIeMHg MO Te D100 MHCg TTil)

200Ce G O M g [T e Te AN Cge [T e 1M T T The [T
e M TTTeleniHe 1T Cele[T1Te [ilelTe.



Chapter One General Introduction

1.6 Thesis Outlines

Ore e[0T (O T AT T T T er Ch O T GO0 00 (e Gr (T T T T Ter [T
Cellrilel el 1[]

Chapter TwoIrelel [[[Telredl [TTTTTgriul 1Tt [Me ulililel 1@ TTilue I
Cele (TTITIMTe i (1T H0e M DMe T TTTge T HAMTTTTIgeTublg e[1T
MTe [TTele [e[TTiluell

Chapter Three: Mllrlle [Te (el TTel ][I TIe[ 1T e lelINHLT]

Chapter Four: [lelltilell[Te el lerille [IIITIre [ITTullell[MlelTTulle (e
I I O < A O A< S A O 1 I A A A
reMmDTTEIe 1] Mele e[ Terillel 11

Chapter Five [T TG AT e [uggel T T Fulure O (il

10



