Description of an Individual Course Unit

Study program

Elektrotehnika i raunarstvo

Module

modul Mikrotalasna tehnika

Type and level of studies

master akademske studije

Course title

Engineering aspects of magnetic resonance imaging

Professor (for lectures)

Milan lli¢, Slobodan Savi¢

Professor/assistant (for practice)

Milan lli¢, Slobodan Savi¢

Professor/assistant (for LAB)

Number of ECTS |

Type of the course (mandatory/elective) |elective

Prerequisit

None.

Objective of

the course |Familiarization with basic engineering problems in magnetic resonance imaging (MRI).

Gain knowledge and understanding of theoretical backgrounds of
Learning nuclear magnetic resonance (NMR). Familiarization with basic designs of major components of an MRI
outcomes of |imager. Acquire capability to model static and RF electromagnetic fields necessary for imaging. Gain
the course |understanding of principles of exciter signal genertion and detection of response.

Course Contents

Basic physical concepts of nuclear magnetic resonance and related imaging. Single nucleus response
to magnetic field excitation. Magnetic properties of materials. Magnetization, relaxation, and Bloch
equation. Static magnetic field in the imager and related coils. Circularly polarized RF magnetic field.
Gradient coils. Antennas-exciters of RF magnetic field. New generation high field imagers. Design
concepts of excitation signals, detection, and processing of the response signal. Various impulse

Theoretical |excitations and code sequences. Voxel selection. Contrast, noise and signal to noise ratio. T1 and T2
contents measurements. 2-D and 3-D imaging. Angiography.
Practical
part
(practices,
LAB, study
research
work) Practical computer-based asignements and student projects.
Literature
1]J. N. Reddy, Introduction to the Finite Element Method 4E, McGraw-Hill, 2018.
2|Z. Chen, The Finite Element Method, Its Fundamentals and Applications in Engineering, World
Scientific, 2011.
3[J. M. Jin and D. J. Riley, Finite Element Analysis of Antennas and Arrays, Wiley-IEEE Press, 2009.
4
5
Number of ECTS
Lectures Practices |LAB Study research work Other activities
30 30
Teaching
Methods Lectures and practical computional analysis assignements.

Grading methods (max. number of points is 100)

Pre-exam assesments points Final examination points

activity during lectures written exam

practical assesments 30|oral exam 30
mid-term exams




project

40|




