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Lecture 1
Course Introduction/General Introduction to Medical Imaging



Objective of Imaging
 Non-invasive way of looking at and into objects.
 Measure location, shape and extension of objects (“imaging”)
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Why so many Imaging Concepts &Modalities?
Bio-Medical Imaging: 
Different modalities are based on different physical interactions of energy with biological tissue thus providing measurements of different physical properties of biological structures
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Imaging Systems as Visual Mapping Devices
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General ModelsGeneral Models
Radiographic Imaging: (Transmission Imaging Model)
Subject contrast (A) recorded by the detector (B) is transformed (C) to display values presented (D) for the human visual system (E) and interpretation.

Radioisotope Imaging: The detector records the radioactivity distribution by using a multi-hole collimator.
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Radioisotope Imaging: (Emission  Imaging )
The detector records the radioactivity distribution by using a multi-hole collimator.



Overview on Imaging Modalities

• Radiography
• Mammography
• Computed Tomography
• Nuclear Medicine Planar imaging
• Single Photon Emission Computed Tomography
• Positron Emission Tomography
• Magnetic Resonance Imaging
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Transmission imaging 

Disadvantage: Depth information lost 
Advantage: Cheap, simple

)z(f),,(μ densityelectron , zyx attenuation coefficient

Measures line integrals of attenuation  )dlμ(od I I x,y,ze
Film shows intensity as a negative ( dark areas, high x-ray detection 
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Computerized Tomography (CT)

1972 Hounsfield announces findings at British Institute of Radiology1979 Hounsfield, Cormack receive Nobel Prize in Medicine(CT images computed to actually display attenuation coefficient m(x,y))
Important Precursors:1917    Radon: Characterized an image by its projections1961    Oldendorf: Rotated patient instead of gantry
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