Abstract

This study is an attempt to study the liver ultrasound images using computer analysis
techniques and hence the main objective of this study was to characterize the liver tissues
in an ultrasound images into three classes which includes; fatty, cirrhosis and normal
tissue types by using texture analysis. The texture were extracted from spatial gray level
dependence matrix using a window of 20x20 pixels of angle zero and distance equal one
pixel. The images were collected from 60 patients represents the classes of the study in
the period from 6/2011 to 2/2012. The images were scored by an expert two sonologist
where the scoring was accepted in case of agreement between the two of them. Then the
textural features were extracted from selected sub-images that show only the class of
interest. The classification technique were adopted as a method of pattern identification
the images into three classes. A linear discriminant analysis using stepwise were used to
classify the sample into the predefined classes. The stepwise selected 9 features out of
fifteen features as the most discriminant features; they included: sum variance, Entropy,
Energy, Inverse difference moment, Correlation, sum entropy, Difference average,
Information1 and mean. The result of this study showed that the total classification
accuracy was 93.3%, with an accuracy of 85.1% 98.4% and 94.9% for fatty,

.cirrhosis and normal tissue respectively



Jooooog

5l 5 alanin b aigeall G ol gl 291 jgun sl ) lglas (2 5]l 039
a [jall 638 o ) gl ol JEILy (ma ] 3 ae L el oLl gl

2 g nls i JI agigall 59 cnls gall jgun (8 2l Bas] (allas pasd 49

il uagi aslanl i plasinly, dprdall aa ¥ g A ol a0l fois
'.3 &,,Ad\.aﬁ)..a.” ulA}J’ J@@@H&gml u,_ulaa.c_d_\s U.cjj..a” 639
o tensS I e Ml 2hatn | 5 b, Legi LAY E b Bl I g 3
5,8 3alode] &3 aggllad) 4l bbb pp s () jgaa ] e o)l sl Sl |y aa
)l.sﬁ';| r.v 9 sdaa » cnlis g_aﬂ_u;l | 9 39 cjj_mjl 88 ke 5y M@;m_‘]l

a0 eulall % 94.9 ,% 98.4 ,%85.1 858 5 2o %93.3 ol o uaill &3 o & g0

-l e aqaladly 28 o,



Dedication

To whom I love

To whom I care about



Acknowledgment

Great thanks and grace to Allah for guidance

-helping me finishing this research

My deep thanks and grateful appreciation
extend to my teacher and supervisor Dr.
Mohamed Elfadil who help me with full
patience, support, advices and real sharing
throughout this thesis and without his help

.this work would not see the light

Finally 1 am thankful and appreciate to all
those who help me and support me, specially

.my family, my relatives and my friends



Table of content

i Abstract
ii (Abstract (Arabic
iii Dedication
iv Acknowledgement
Vv List of Contents
vii List of Figures
ix List of Tables
Chapters
1 introduction
2 anatomy 1-1
3 blood flow 1-2
4 disease of liver 1-3
5 diagnosis 1-4
5 liver ultrasound 1-4-1
8 texture analysis 1-5
8 problem of the study 1-6
9 Objective 1-7
9 Significant of the study 1-7-1
9 Over view of the study 1-7-2
11 Literature review
11 texture features 2-1
12 2-2features selection
18 Methodoloagy
18 Material 3-1
18 Method 3-2
18 Sample size 3-2-1
18 Inclusion criteria 3-2-2
18 Exclusion criteria 3-2-3
19 Technique of data collection 3-2-4
19 Radiologists scoring of liver tissue 3-2-5
20 Spatial gray level dependence matrix 3-6
29 Classification technique 3-7
30 Linear discriminant analysis 3-7-1
31 Classification function 3-7-2
34 Results
49 discussion and conclusion
49 5-1discussion

conclusion 5-2




55

recommendations 5-3

56

References

Appendix




List of figure

Figure 1-1 the liver......ccciciimieimirrereinsresesss s s sassssasasasasss

2

Figure 1-2 the liver blood flOW.......c.cciimimiiirerereimsrresesnaresesessasaasss
3

Figure 1-3 the ultrasound

o ] o o O 6

Figure 1-4 three ultrasound images of liver (A) normal, (B)

cirrhosis and (c) fatty

Figure3-laflow chart detailing the steps to extract texture

features from the ultrasound liver

......................... 28
Figure 4-1 three ultrasound images of liver (A) fatty, (B)
cirrhosis and (c) normal liver

Figure 4-2 scatter plot of the classified features of the fatty,



cirrhosis and normal liver using a classification functions as

shown in table 4-3 ............ 39

Figure 4-3 an error bar plot of the entropy features for the
fatty, cirrhosis and normal liver tissues with confidence
interval of 95%........ccviiiiiiiiiiiiieee 40

Figure 4-4 an error bar plot of the energy features for the
fatty, cirrhosis and normal liver tissues with confidence
interval of 95%.......ccciiieiiiiiiiiiie e 41 Figure 4-5
an error bar plot of the IDM features for the fatty, cirrhosis
and normal liver tissues with confidence interval of

95 Yousssnnrrsssnnnnsssnnnssssnnnsssnnnnsssnnnnnsnnnes 42

Figure 4-6 an error bar plot of the correlation features for the
fatty, cirrhosis and normal liver tissues with confidence
interval of 95%........ccvviiiiiiiiiiiieee 43

Figure4-7 an error bar plot of the sum entropy features for the
fatty, cirrhosis and normal liver tissues with confidence
interval of 95%.......ccciiiciiiiiiiiee 44

Figure 4-8 an error bar plot of the sum variance features for
the fatty, cirrhosis and normal liver tissues with confidence
interval 0f95%.....ccccciiiiiiiiiiii i 45

Figure 4-9 an error bar plot of the different average features
for the fatty, cirrhosis and normal liver tissues with confidence

interval of 95%..cccvrcireersrnernnnnnnnnns 46



Figure 4-10 an error bar plot of the informationl features for
the fatty, cirrhosis and normal liver tissues with confidence
interval of 95%......ccccieciiiiiiiinnnn, 47

Figure 4-11 an error bar plot of the variance features for the
fatty, cirrhosis and normal liver tissues with confidence

interval of 95%0..c.circirerirnunssnssnsnnnnsnnnss 48

List of tables



Table3-1 The mathematical description of the SGLD textural
Fk

features, .....cevecneeees 22

Table 4-1 the mean and Standard deviations of the textural
feature for the fatty, cirrhotic and normal liver tissues

according to the classification centers...... 34

Table 4-2 the classification results versus the ground truth
which is scored by a qualified

SONOIOGISt.....ciieiiirirrr i 36
Table 4-3 Classification Function Coefficients as calculated by
using Fisher's linear discriminant

L T Lok o 0 Y o T 37

10



	 57

