DATA ANALYSIS SOFTWARE
METHODS' FOR SYSTEMS

15th Conference on

DATA ANALYSIS
METHODS

for Software Systems

November 28-30, 2024

Druskininkai, Lithuania, Hotel “Europa Royale”
https://www.mii.lt/DAMSS




Co-Chairmen:

Prof. Gintautas Dzemyda (Vilnius University, Lithuanian Academy of Sciences)

Dr. Saulius Maskelianas (Lithuanian Computer Society)

Programme Committee:

Dr. Jolita Bernataviciené (Lithuania)

Prof. Juris Borzovs (Latvia)

Prof. Janis Grundspenkis (Latvia)

Prof. Janusz Kacprzyk (Poland)

Prof. Ignacy Kaliszewski (Poland)

Prof. Bozena Kostek (Poland)

Prof. Tomas Krilavi€ius (Lithuania)

Prof. Olga Kurasova (Lithuania)

Assoc. Prof. Tatiana Tchemisova (Portugal)
Assoc. Prof. Gintautas Tamulevicius (Lithuania)
Prof. Julius Zilinskas (Lithuania)

Organizing Committee:

Dr. Jolita Bernataviciené

Prof. Olga Kurasova

Assoc. Prof. Viktor Medvedev
Laima Paliulioniené

Assoc. Prof. Martynas Sabaliauskas
Prof. Povilas Treigys

Contacts:

Dr. Jolita Bernataviciené
jolita.bernataviciene@mif.vu.lt
Tel. (+370 5) 2109 315

Prof. Olga Kurasova
olga.kurasova@mif.vu.lt

Copyright © 2024 Authors. Published by Vilnius University Press.

This is an Open Access article distributed under the terms of the Creative Commons
Attribution Licence, which permits unrestricted use, distribution, and reproduction in any

medium, provided the original author and source are credited.

https://doi.org/10.15388/DAMSS.15.2024
ISBN 978-609-07-1112-5 (digital PDF)

© Vilnius University, 2024


https://www.vu.lt/leidyba/en/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.15388/DAMSS.15.2024

Exploring Techniques for Diffraction Ring
Detection in Molecular Research

Tautvydas Naudzitnas, Guoda Perminaite, Povilas Treigys

Institute of Data Science and Digital Technologies
Vilnius University

tautvydas.naudziunas@mif.vu.lt

A substantial amount of visual data is created while conducting sin-
gle-molecule experiments. Optical tweezers are a more widely used
research method, and there is a notable gap in algorithms specifically
designed for analysing visual data from magnetic tweezers experiments,
which are executed similarly. Existing algorithms, when available, often
have significant limitations, such as not being able to track a moving
bead accurately. Even though tools are not readily available, some re-
quire expensive, specialised equipment purchases, making them hardly
accessible.

One of the primary challenges in this study is the low temporal and
spatial resolution of the images the authors work with. The visual data
generated during experimentation using magnetic tweezers is often of
poor quality and noisy, complicating detecting diffraction rings. These
rings, critical in interpreting changes in the molecule under study, typi-
cally exhibit low contrast against the background, further complicating
their detection by conventional computer vision algorithms.

This study aims to investigate and develop an algorithm capable of
processing low-quality, noisy images, effectively reducing noise while
preserving essential features for diffraction ring detection and parame-
terisation. At the end of this study, the performance and accuracy of the
developed algorithm will be evaluated through experiments utilizing a
diverse set of training videos. This will provide an in-depth analysis of the
algorithm'’s effectiveness in varying conditions, particularly regarding its
ability to detect and track diffraction rings accurately, which would allow
us to be able to detect changes or movement of the molecule connected
to the paramagnetic bead.
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