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Learning 

Objectives 

The student will learn about the working principle of medical devices 
currently being used in healthcare settings. The fundamentals, 
instrumentation, algorithm, constraints, research directions, project 
work, and specific case studies of translating advanced a device from lab 
to market will be discussed in detail. 

 
 

Learning 

Outcomes 

On the successful completion of the course, the student will acquire the 
understanding 
of medical devices such as X-Rays, Computed Tomography (CT), Magnetic 
Resonance Imaging (MRI), Sonography, Optical imaging, and other 
advance techniques. The students will implement the knowledge gained 
in the course by working on a project and visit hospital as case studies. 
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Introduction to Medical Imaging Systems: Regulatory requirements of 
a medical 
device, signal acquisition procedure and safety, diagnosis and 
therapeutics, classification between commercial and medical devices. (L2 
+T1) 
X-ray: X-ray physics, interaction of radiation with matter, X-ray 
production, X-ray tubes, dose, exposure, screen-film radiography, digital 
radiography, X-ray mammography, X- ray Computed Tomography (CT). 
(L10+T3) 
Computed Tomography: Basic principles of CT, single and multi-slice CT. 
Tomographic image reconstruction, filtering, image quality, contrast 
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resolution, CT artifacts. (L10+T3) 
Magnetic Resonance Imaging (MRI): MRI physics. Nuclear Magnetic 
Resonance: basics, localization of MR signal, gradient selection, encoding 
of MR signal, T1 and T2 relaxation, k-space filling, MR artifacts. (L10+T2) 
Sonography: Ultrasound basics, interaction of ultrasound with matter, 
generation and detection of ultrasound, resolution. (L4+T2) 
Optical techniques: Near infrared spectroscopy, Fluorescence imaging, 
Diffuse optical imaging, Hyperspectral imaging, Optical Coherence 
Tomography, Photoacoustic imaging. (L4+T2) 
Recent trends in Medical Imaging Systems: In-house development of 
ultrasound, piezoelectric, and piezoresistive sensors, newer MRI contrast 
agents, and application of machine learning. (L2 +T1) 
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