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Section 3 : Processing of Biomedical Images

General Introduction

Chapter 1:  X-ray

Chapter 2. Magnetic resonance imaging (MRI)

Chapter 3. Ultrasound imaging

Chapter 4. Nuclear medicine

Chapter 5. Optical imaging
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 INTRODUCTION

 MATHEMATICAL CONCEPTS

 Image Reconstruction in Nuclear Medicine

 Dosimetry
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Introduction
 The primary mathematical concepts in nuclear medicine relate to the 

physics of radioactive decay

 interaction of radiation with matter, the modelling of biological 
processes, and the reconstruction of images from the detected radiation. 

 The use of small amounts of radioactive material, a special camera, and a 
computer help to create images of the inside of the body. 

 Nuclear medicine provides information that cannot be obtained using 
other imaging methods. 

 It helps diagnose many types of cancers

 heart disease

 gastrointestinal, endocrine 

 neurological disorders

 detect disease in its earliest stages

To be watch: https://www.youtube.com/watch?v=Ab8eLQbfCig&t=1s
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MATHEMATICAL CONCEPTS
 RADIOACTIVE DECAY
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MATHEMATICAL CONCEPTS
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MATHEMATICAL CONCEPTS
 INTERACTION OF RADIATION WITH MATTER

 Photoelectric effect

Low frequency light (red) is unable to cause ejection of electrons 

from the metal surface. 

Above the threshold frequency (green) electrons are ejected. 

higher frequency incoming light (blue) causes ejection of the same 

number of electrons, but with greater speed
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MATHEMATICAL CONCEPTS
 INTERACTION OF RADIATION WITH MATTER

 Compton scattering
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MATHEMATICAL CONCEPTS
 Attenuation
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MATHEMATICAL CONCEPTS
 INTERACTION OF RADIATION WITH MATTER

 Pair production
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MATHEMATICAL CONCEPTS
 Attenuation
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MATHEMATICAL CONCEPTS
 Attenuation

Applications

Radiometric Dating: Used in archaeology and geology to date ancient artifacts

and geological formations based on the known decay rates of isotopes like

Carbon-14 and Uranium-238.

Nuclear Medicine: Understanding the decay of radiopharmaceuticals helps in

determining appropriate dosages and timing for diagnostic imaging and treatment.

Radiation Safety: Knowledge of decay rates is critical for managing exposure to

radioactive materials and ensuring safety in environments where radiation is

present.
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MATHEMATICAL CONCEPTS
 Attenuation

 Activity

radioactive sample is the rate of decay, measured in Becquerel (Bq) or Curies 

(Ci). It is related to the number of nuclei (N) 

activity 

at time t

radioactive decay constant 

(probability of a nucleus 

decaying per unit of time)

number of 

radioactive nuclei 

at time t

fraction of the initial 

number of 

radioactive nuclei 

that remain at time t. 
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MATHEMATICAL CONCEPTS
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IMAGE RECONSTRUCTION
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IMAGE RECONSTRUCTION

To be watch: 

https://www.youtube.com/watch?v=ITBp

PYWZcW8
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IMAGE RECONSTRUCTION
To be watch: 

https://www.youtu

be.com/watch?v=

P0evlYUY5wo&t=

836s
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IMAGE RECONSTRUCTION
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DOSIMETRY
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END
To be watch: 

https://www.youtube.com/watch?v=C01qSc_MNd0&t=1521s

To be watch: 

https://www.youtube.com/watch?v=_NSyAEi12M0
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