% Maastricht University

In Sync

Citation for published version (APA):

Karimian, M. (2022). In Sync: Neural Oscillations and their Relation to Visual Perception and Learning.
[Doctoral Thesis, Maastricht University]. Maastricht University. https://doi.org/10.26481/dis.20221031mk

Document status and date:
Published: 01/01/2022

DOI:
10.26481/dis.20221031mk

Document Version:
Publisher's PDF, also known as Version of record

Please check the document version of this publication:

« A submitted manuscript is the version of the article upon submission and before peer-review. There can
be important differences between the submitted version and the official published version of record.
People interested in the research are advised to contact the author for the final version of the publication,
or visit the DOI to the publisher's website.

« The final author version and the galley proof are versions of the publication after peer review.

« The final published version features the final layout of the paper including the volume, issue and page
numbers.

Link to publication

General rights

Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these
rights.

« Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
« You may not further distribute the material or use it for any profit-making activity or commercial gain
« You may freely distribute the URL identifying the publication in the public portal.

If the publication is distributed under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license above,
please follow below link for the End User Agreement:
www.umlib.nl/taverne-license

Take down policy
If you believe that this document breaches copyright please contact us at:

repository@maastrichtuniversity.nl
providing details and we will investigate your claim.

Download date: 19 Apr. 2024


https://doi.org/10.26481/dis.20221031mk
https://doi.org/10.26481/dis.20221031mk
https://cris.maastrichtuniversity.nl/en/publications/48ffddad-892d-40f2-8d24-b4ffe345316b

Propositions of the thesis
In Sync:

Neural Oscillations and their Relation to Visual
Perception and Learning

Maryam Karimian

Brain oscillations occur in a wide range of frequency bands and may
become synchronized. Coordinated collaboration of oscillations in
different frequency bands is essential for information processing, as in
perception and learning.

Understanding the role of brain oscillations and their synchronization
opens new avenues for the development of pathology in mental diseases
and brain-inspired technologies.

Myelination exhibits adaptive changes during the whole life span. Thus,
learning occurs as the result of the interplay between activity-dependent
synaptic and myelin plasticity.

Gamma oscillations are highly stimulus-dependent. Similarity and
physical distance between components in visual stimuli control the
detuning between gamma oscillations and strength of horizontal
connections, hence, determining the success or failure of the gamma
synchronization in V1.

Gamma synchronization in V1 constitutes a part of the mechanisms that
underlie figure-ground segregation.

Learning, by changing the strength of horizontal connections, allows for
synchrony among gamma oscillations with higher detuning. As such,
learning-induced changes in low-level neural synchrony may contribute to
the enhancement of accuracy in figure-ground segregation over training.
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Models are often used to represent a specific target system, allowing
scientists to convert facts obtained from the model into hypotheses about
the target system.

Removing excessive details from a model may be as important as
including relevant factors. Therefore, idealization is a substantial aspect in
generating models.

The phase oscillator model is a minimalist idealized model of neural
networks, which only involves the core causal factors that make a
difference in the occurrence of the target phenomenon.



