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Project Abstract 

In the last few years, there was a vast advancement 
in biomedical image reconstruction techniques. 
Particularly advances and success in deep learning 
provided new opportunities to improve the speed, 
accuracy, and robustness of biomedical image 
reconstruction. This project aims to build a modular 
MRI image reconstruction pipeline that allows 
combining multiple approaches to build a flexible 
use-case specific reconstruction pipeline.  

Background and Motivation 

Deep learning is becoming a cornerstone 
technology in all image processing tasks – and MRI 
is no exception. By replacing slow, iterative 
algorithms with modern AI based architectures, 
such as the deep alternating direction method of 
multipliers network [1], cascaded convolutional 
neural networks [2], or the automated transform by 
manifold approximation [3], image reconstruction 
from highly undersampled data can be achieved 
with low latency.  

In this research area, we have previously developed 
AI algorithms to accelerate diffusion MRI scans, 
obtain multiparametric measurements from a 
single acquisition [4-6], eliminate nuance 
parameters in image analysis of glioblastoma cases, 
and measure pharmacokinetic information from 
dynamic MRI scans, amongst others.  

This project is motivated by this work and aims to 
further develop deep learning-based approaches to 

improve the speed, accuracy, and robustness of 
biomedical image reconstruction. 

Student’s Tasks Description 

The Student will gain a deeper understanding of 
MRI image reconstruction and familiarize 
him/herself with novel deep learning-based 
reconstruction algorithms. He/she will implement a 
modular MRI reconstruction pipeline with a focus 
on the interchangeability of algorithms. The 
student will need to select a software design that 
provides a high level of generalization (i.e. support 
cartesian, radial, or spiral data in 2D or 3D) and 
supports parallelization. He / She will implement 
two to three different algorithms as part of the 
pipeline and compare them in terms of 
reconstruction accuracy and speed. 

Technical Prerequisites 

The student should be familiar with Python and 
should have basic knowledge in using machine 
learning libraries like PyTorch, or TensorFlow, or 
Keras. He / She feels confident in choosing the 
appropriate architecture and design patterns for 
this project. Knowledge in biomedical imaging is of 
great help and highly encouraged. 
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