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Imaging Student Population 

Undergraduate Biomedical Sciences (BSc)  

 Medical Physics, Biophysics, Applied Mathematics 

 Computer Science 

 Medicine and Dentistry 

 Radiation Technology (Colleges) 

Graduate Studies (MSc/PhD) 

 Medical Physics, Biophysics 

 Biology 

Residency Programs 

 Medical Physics (CAMPEP) 

 Diagnostic Imaging 

 Nuclear Medicine 

 Radiation Oncology 

Industry 

 In-House Training 



Motivating Students: 

Computed Tomography is 3D X-Ray Vision ! 

http://www.fleshandbones.com/readingroom/pdf/940.pdf 

http://www.roanokeheart.net/serv03.htm 

http://images.hollywood.com 

http://www.roanokeheart.net/serv03.htm


Traditional Pedagogy 

ÅCT Math Í CT Physics 

ÅNeed Graphics 

ÅElectronic slides help 

ÅLectures are divorced from CT 

imaging equipment 

ÅSpace - Time gap between 

theory and practice 

ÅNo hands-on  experience ! 



Clinical CT scanner Access 

Å Jurisdiction 

Å Off-Hours 

Å Emergencies 

Å Black Box 

Å Radiation  

    



Outline 

Å Why not have CT Imaging in the Classroom ? 

Å Optical CT scanner Design 

Å Sample Laboratory Experiments/Demos 

Å Future Work 



Horse to the Water? 

http://gotchacards.tripod.com/Previews/horsetowater.jpg 



Scaled Down Educational Systems 

Ultrasound 

MRI 



Outline 

Å Why not have CT Imaging in the Classroom ? 

Å Optical CT scanner Design 

Å Sample Laboratory Experiments/Demos 

Å Future Work 



CT Scanner Generations 
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(d) Fourth Generation CT 

Broad Fan 
Beam Source 

Dr. G. Hajdok 



Inverse Cone-Beam Design 



Optical Scanner Design 

Open 

Closed 



Lab Friendly Software 

Radiographic View Axial View 

Sinogram View 3D View 



Interactive Image 

Reconstruction 



Outline 

Å Why not have CT Imaging in the Classroom ? 

Å Optical CT scanner Design 

Å Sample Laboratory Experiments/Demos 

Å Future Work 



Phantoms of the Pedagogy 

óPlug n Playô 



Å Radiography (2D) and CT (3D) 

Å 3D Localization 

Å Image Uniformity and Linearity 

Å Spatial Resolution 

Å Contrast Resolution 

Å é 

Lab Kit includes: 

-Scanner  

-Phantoms 

-Instructorôs Guide  

-Studentôs Guide 

The Kit 



CT Slices 

Air 

Bubbles 



3D Display 

MIP Rendering Surface Rendering 



3D Localization 



Image Uniformity and Linearity 
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dye concentration (ml/l) 

Reconstructed linear attenuation 
coefficient vs dye concentration 



Spatial Resolution 
Resolution Voxel Size 

(mm) 

Image Data 

(Mb) 

Time 

(seconds) 

Low 2 0.25 2 

Medium 1 2.00 4 

High 0.5 16 24 

Very High 0.25 128 190 



Contrast Resolution 



Contrast and Noise (Dose)  


