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Scope: Structural Continuity Preservation Network

1. General Info

Project Title: Scope: Structural Continuity Preservation Network
Contact Person: Yousef Yeganeh, Azade Farshad

Contact Email: y.yeganeh@tum.de, azade.farshad@tum.de

2. Project Abstract

The goal of this project is to investigate how the continuity of shapes and structures can be preserved in a deep
neural network. To that end, we need to look into evaluation of continuity and the enforcerers of continuity.
The project is preferred to be implemented using the MONAI framework [7].

3. Background and Motivation

The continuity of shapes in medical imaging is an important aspect that often is not investigated in pure
computer vision techniques. In a biological structure, organs are not separated, but the network does not have
any obligations to make sure that this continuity is preserved, and if an occlusion or noise causes the organ to
be separated, there is no guarantee that the wholeness of the organ would be preserved. For instance, in
vascular images, the veins are in the shape of a tree, that in a 2D image, they have visual overlaps, and it might
confuse the network. In this project, we want to implement some techniques using graph and tree structure to
overcome this issue.
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5. Technical Prerequisites
- Good background in machine learning, deep learning
- Good skills in Python
- Good skills in PyTorch
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- Familiar with MONAI (optional)

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

Familiarizing with the required frameworks. Come up with a
WP2 ) . 4 13.11 20.11
detailed time-plan (gantt)

WP3 | Evaluating the continuity in previous SOTA 4 20.11 27.11

WP4 | Implementing the graph based method 4 27.11 13.12

Comparison to related work + Preparing midterm
WP4 . 4 13.12 20.12
presentation

M1 Intermediate Presentation || 4 20.12

WP6 | Improving the graph based method 4 20.12 15.01
WP7 | Evaluation and Comparison to SOTA + Testing in [5] (optional) 4 15.01 01.02
WP8 | Final Presentation and Documentation 4 01.02 26.02

M2 Final Presentation 4 07.02




