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2. Project Abstract
In this project, we aim to perform the segmentation of 3D medical images with Fourier feature networks. In the

first phase of the project, the Y-Net architecture [1] will be adapted to 3D volumes. The Fourier Convolutional

layers will be adapted to 3D in the new architecture. The second phase will be done by training the 3D

segmentation model in a few-shot setting [4]. The two phases can be done either in parallel by two groups of

students or sequentially by all the students. The framework is preferred to be developed with MONAI [6].

3. Background and Motivation
Y-Net [1] is a new architecture for segmentation of 2D medical images which is able to extract both spatial and

spectral domain features. The spectral features in Y-Net are extracted by Fourier Convolutional layers. This

model outperforms SOTA in 2D images but is not tested with 3D volumes yet. The goal of this project is to first

implement the network in 3D setting and evaluate its performance. Since the number of annotated volumes in

medical datasets is limited, we intend to train the 3D segmentation model in few-shot setting using

meta-learning [4]  in the second phase of the project.
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5. Technical Prerequisites
- Good background in machine learning and deep learning

- Experienced in PyTorch

- Experienced in Python

- Familiar with MONAI Framework (preferred)

6. Benefits:
- Weekly supervision and discussions

- Possible novelty of the research

- The results of this work are intended to be published in a conference or journal

7. Work packages and Time-plan:

* The dates are adopted from the previous year and are not finalized yet.

Description #Students From To

WP1 Familiarizing with the literature. 4 06.11 13.11

WP2
Familiarizing with the required frameworks. Come up with a

detailed time-plan (gantt)
4 13.11 20.11

WP3 Implementing the 3D YNet Model 4 20.11 10.12

WP4 Evaluation of the implemented method 4 10.12 13.12

WP4
Comparison to related work + Preparing midterm

presentation
4 13.12 20.12

M1 Intermediate Presentation II 4 20.12

WP6 Implementing the few-shot setting 4 20.12 15.01

WP7 Evaluation and Comparison to SOTA 4 15.01 01.02

WP8 Final Presentation and Documentation 4 01.02 26.02

M2 Final Presentation 4 07.02


