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To familiarize students with the basics of medical imaging and with the main
medical image processing algorithms
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The students will have a working knowledge of the basic workings of the main
medical imaging modalities, including Xray, CT. MRI, Ultrasound and video. They will
master the main methods of medical image processing, including segmentation,
registration, visualization, and 3D object reconstruction. They will be able to
analyze, design and develop new methods in these fields.
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Frontal lectures, a programming exercise and a seminar-style :011j72 AX1inn NO'Y
lecture by each student
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The syllabus of the course is as follows:

1. Introduction and Motivation

2. Medical imaging devices:

* Xrays - film, digital, C-arm, Iso-Carm
» Ultrasound

* CT

* MRI and protocols
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* Functional imaging: fMRI, SPECT, PET
3. Visualization: volume rendering

4. Segmentation techniques

a. Manual methods

b. Thresholding and classification

* Shape-based histogram techniques
* Non-parametric optimal thresholding
* Parametric optimal thresholding

* Minimum distance methods

*» Maximum likelihood methods

c. Edge-based techniques

* Border tracing

* Graph searching

* Dynamic programming

* Hough transforms

d. Region growing techniques

* region growing

* region splitting and merging

* connected components labeling

* watershed segmentation

e. Deformable models

* active contours

* snakes

* level-set

f. Morphological operators: opening, closing, erosion, dilation
g .Hybrid methods

h. Deep learning methods

5. Marching cubes algorithm

6. Medical image fusion

a. Basics of registration

b. Rigid registration techniques

c. Deformable registration techniques

d. Examples: neurosuregery, orthopaedics

7. Uses of medical images

a. Visualization and diagnosis

b. Augmented reality

c. Image-based intraoperative navigation

d. Computer Aided Radiology and Diagnosis
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Medical Imaging Systems.
A. Maier et al, Springer
Open access

2018

;19011 NN'77 1IN
Deep Learning for Medical Image Analysis, S.K. Zhout et al, Acadeci Press, 2017.
Applied Medical Image
Processing. W. Birkfellner. CRC Press, Taylor and
Francis, 2010.
* Medical Image Registration. J.V. Hajnal, D.L. Hill, D.J. Hawkes, CRC Press, 2001.
* Imageqguided
Interventions: Technology and Applications. T. Peters, K. Cleary
eds, CRC Press, 2008.
* IGSTK: ImageGuided
Surgery Toolkit: an Open Source C++ software library. K.
Cleary, P. Cheng, A. Enquobahrie, Z. Yaniv. Insight Software Consortium, 2009.
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