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(2) LEARNING OUTCOMES

Learning outcomes

Course Objectives:

The aim of the course is to study the methodologies used in the creation, acquisition and processing
of medical signals and medical images resulting from various medical signal generation systems (e.g.
cardiogram, myogram, encephalogram) and images (e.g. digital images of MRI, CT, ultrasound, digital
angiography, mammography, nuclear medicine, microscopy). Methods of data formation and storage
(signals and images), methods of data imaging, as well as methods of data processing will be analysed.
Data processing and analysis algorithms will be developed in theory and implemented in programming
language. Students will be trained to design and implement in software integrated systems for
acquisition, storage, processing, and analysis of medical signals and images using modern software
libraries.

Learning Outcomes:
After the end of the course students:

1. Will know the theory and implementation technologies of methodologies related to the acquisition,
imaging, processing and analysis of medical signals and images,

2. Will understand the methods used in modern computing systems of medical systems and images,
3. Will be able to distinguish and understand the processing and analysis methods required in the
different cases of medical systems,

4. Be able to implement digital signal and image processing algorithms in programming language code
and to implement in programming language, using modern software technologies, integrated medical
signal and image processing and analysis systems.

Achievement of Course Objectives and Learning Outcomes:

To achieve the above objectives, a comprehensive introduction to programming for the acquisition
and visualization of medical data (signals and images) will be provided. The methods of data processing
and analysis will then be analysed with a modern implementation in a programming language, also
making use of functions from relevant open-source software libraries. More in-depth evaluation of the
functionality and suitability in medical applications will be achieved by designing and implementing
systems, in the form of group work, to solve specific issues related to medical signals or images.
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General abilities

e  Search, analysis and synthesis of data and information, using the necessary technologies
e Adaptation to new situations

e Decision-making

e Autonomous work

e Teamwork

e  Working in an interdisciplinary environment

(3) COURSE CONTENT

"Introduction to medical signal and image processing"
Definitions, basic concepts, types of medical signals and images, signal digitization, storage, medical
digital systems for creating and processing medical signals and images.

"Processing of medical signals in the time domain"
Definitions, basic concepts, convolution theorem, time domain signal filtering, types of digital filters,
applications to EEG, ECG, EMG signals.

"Processing of medical signals in the frequency domain"
Definitions, basic concepts, Fourier transform, design of digital filters in the frequency domain, filtering
of signals in the frequency domain.

"Displaying of medical images"
Definitions, basic concepts, imaging process, image display alteration for contrast enhancement by
windowing methods, by image histogram equalization.

"Processing of medical images in the spatial domain"
Definitions, basic concepts, design of digital filters in the spatial domain for noise reduction and image
clarity.

"Processing of medical images in the frequency domain"
Definitions, basic concepts, design of digital filters in the frequency domain for noise reduction and for
increasing image clarity.

"Algorithms for tomographic reconstruction of medical images"
Definitions, basic concepts, Fourier methods, back-projection methods, algebraic methods,
applications in CT, nuclear medicine (SPECT, PET), MRI.

"Methods of synthesis and imaging of 3D medical images"
Definitions, basic concepts, segmentation/edge detection techniques, transfer and transparency
functions, rendering techniques.

(4) TEACHING AND LEARNING METHODS - EXAMINATIONS

Physical presence, face to face at the auditorium or at the

COURSE DELIVERY
laboratory

The theoretical part of the course is conducted with a
projector (for the presentation of basic theory) and on the
blackboard. The laboratory part of the course is carried out in
the laboratory and includes the implementation of algorithms
in a programming language.

USE OF INFORMATION AND
COMMUNICATION TECHNOLOGIES

Activity Semester workload
TEACHING ORGANIZATION Teaching / lectures 26
Lecture material study 30




Unsupervised literature

review and preparation of 69
the final project

Total 125

60% final examination with problem-solving questions
STUNDET EVALUATION | 20% by individual written work with code
20% by group work written in code
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