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Abstract 

The main objective is to apply a new quantitative uniformity analysis 

technique to the gamma camera uniformity test. The results in this study 

carried out using computerized method in which a home-built Matlab 

program has been used. The images offered as a (TIFF) format then using 

Matlab the images were accessed. The region of interest was determined 

using crop function, and then it was smoothed by (7×7) window to reduce 

image noise. Then the uniformity parameters were calculated by finding the 

maximum and the minimum counts intensity. The regions of interest have 

been displayed in a (3D) surface for better visualization of the uniformity as 

an objective method rather than the subjective method (the visual 

perception). The result of this study showed that there is a strong correlation 

between the intensity (maximum & minimum) of the image and the 

uniformity parameters (integral uniformity & differential uniformity).In 

conclusion, we create own program to quantify uniformity data base. 
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 ٍيخض اىثحث  

اىٖذف اىشئٍسً ٍِ ٕزٓ اىذساسح ٕ٘ دساسح ٗتطثٍق تقٍْح تحيٍو مًَ لاختثاس اىتَاثو ىجٖاص اىغاٍا 

فً ٕزٓ اىذساسح تٌ استخذاً طشٌقح اىَح٘سة اىزي تٌ . ماٍٍشا تاستخذاً تقٍْٔ ٍعاىجٔ اىظ٘سٓ

 imcrop)تعذ رىل، تٌ تحذٌذ اىَْطقح راخ الإتَاً تاستخذاً ٗظٍفح . استخذاً تشّاٍج ٍاتلاب

function)ثٌ تٌ حساب تاساٍٍتشاخ . ، ٍِٗ ثٌ تٌ تْعٌٍ اىظ٘سٓ ىيحذ ٍِ اىض٘ضاء فً اىظ٘سج

تٌ عشع اىَْاطق راخ الإتَاً عيى شنو . اىتَاثو ٍِ خلاه إٌجاد اىحذ الأقظى ٗاىحذ الأدّى ىيشذج

ىشؤٌح اىتَاثو فً اىظ٘سٓ تشنو أفضو ٍِ تاعتثاسٕا طشٌقح ٍ٘ض٘عٍح تذلا ٍِ طشٌقح  ثلاثً الاتعاد

اىحذ الأقظى )أظٖشخ ّتائج ٕزٓ اىذساسح أُ ْٕاك علاقح قٌ٘ح تٍِ اىشذج . (الإدساك اىثظشي)راتٍح 

فً اىختاً، فإّٔ ٍِ اىََنِ أُ ٌنُ٘ ىذٌْا تشّاٍجْا . ٍِ اىظ٘سج ٗتاساٍٍتشاخ اىتَاثو (ٗاىحذ الأدّى

 .اىخاص ىتحذٌذ اىتَاثو ٗتاىتاىً ٌَنِ أُ ٌنُ٘ ىذٌْا قاعذج اىثٍاّاخ اىخاطح

 

 

 

  

 

 

 

 

 



vi 
 

Table of Contents 

 
No.    Items    Page  No 

 i اٌَح 

 Dedication  ii 

 Acknowledgements  iii 

 Abstract  [English] iv 

 Abstract  [Arabic] v 

 Contents  vi 

 Chapter  One :                  General  Introduction   

1.1  Introduction 1 

1.1.1 The Gamma Camera 1 

1.1.2 Gamma camera performance & quality control 3 

1.1.3 Uniformity 4 

1.2 Problem  of  the  study 6 

1.3 Objective  of  the  study 6 

1.4 Thesis  outline 7 

 Chapter  Two :                  Literature Review  

2.1 The Gamma camera System 8 

2.1.1 Introduction 8 

2.2 Mode of Operation of the Gamma Camera 9 

2.3 Collimators 11 

 



vii 
 

No.    Items    Page No 

2.4 Detector 14 

2.5 Signal  Processing 15 

  2.5.1 Analogue  Systems 15 

  2.5.2  Digital  Systems 16 

  2.5.3 Accuracy of Signal Processing 16 

2.6  Pulse  Height  Analysis  16 

2.7  Correction  Circuits 18 

2.8  Image  Display 22 

2.9 Types of Gamma Cameras and Their Clinical Uses 24 

2.10   Gamma  camera  performance  and  quality  control  27 

 2.10.1   Spatial  Resolution   27 

 2.10.2   Sensitivity   28 

 2.10.3   Linearity  28 

 2.10.4   Energy  Resolution 29 

 2.10.5   Count  Rate  Characteristic 29 

 2.10.6   Uniformity 30 

 2.10.7   Center  of  Rotation 31 

2.11   National  Electrical  Manufacturers  Association  (NEMA)   32 

2.12 Image Quality 34 

  2.12.1 Contrast 34 

 

 



viii 
 

No.    Items    Page No 

  2.12.2 Spatial Resolution 35 

  2.12.3 Noise 35 

2.13   Previous  Studies      36 

 Chapter  Three :                  Materials  and  Methods    

3.1    Materials 37 

3.2   Methods 38 

 3.2.1   Area of study 38 

 3.2.2   Method of data collection 38 

 3.2.3   Data analysis method 38 

 Chapter  Four :                               Results  

 Results 40 

 Chapter Five:          Discussions &Conclusion and              

Recommendations 

 

5.1   Discussions  49 

5.2   Conclusion  52 

5.3   Recommendations  53 

 References 54 

 Appendix  56 

 


