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Resting state fMRI

Resting state technique is used to measure spontaneous activity in the BOLD 
signal (Blood-oxygen-level-dependent).

The instruction for the participants is: don’t sleep, don't close your eyes and don't 
move during the scanning (around 10 min).



Network construction

r=0.8



Network Construction



Midnight Scanning 
Club
Is a dataset with 10 pre-processed 
resting-state fMRI from 10 healthy 
subjects (100 studies total, 30 min. 
each study), 5 males, 5 females, 
ages 24-34. 

Subjects MSC08, MSC09 and 
MSC10 have been reported to 
close their eyes during sessions 
and extreme movement (MSC08 
possibly was sleeping during 
sessions). 



Network construction

Each correlation matrix is transformed to a distance matrix with the formula d=1-r.

Betti Curves and Minimum Spanning Trees where extracted from each distance matrix by their 
Vietoris-Rips filtration.

The networks where built using three different atlas.

● Individual cortical Parcellations given in the MSC dataset,  
● a priori cortical Parcellation, Gordon 2016, 
● Whole brain atlas, Power 2011.

Comparisons between Betti curves are done with the lp distances and MST’s comparisons are done using 
the L1 norm and L2.



Minimum Spanning Tree

Given a weighted graph with no repeated and positive edge weights, there is an 
spanning tree with minimum weight.





Research Questions.

How reliable is the information obtained from fMRI? do they change a lot between 
sessions?

What is the variability of the topological and graph features of the networks 
associated to each individual?

Hypothesis: There is low variability within individuals and greater variability 
between individuals. 



Boxplots of AUC for dimensions 0,1 and 2 (ANCOVA)



Comparisons between Betti Curves



Comparisons between MST’s



UMAP dimension reduction

UMAP projection for atlas G333 and P264 of MST’s



Conclusions
● AUC of Betti Curves showed low variability within subjects and higher 

variability between subjects with exceptions on MSC08, MSC09 and MSC10.
● L1 and L2 distances didn’t show the same effect.
● MST is a more specific way to differentiate subjects and showed lower 

variability within subjects and higher variability between subjects.
● Topological and Graphs Features are relevant (especially the ones that are 

interconnected). 
● Cortical Parcellations gives us a better way to differentiate subjects.

More questions:

● The same effect is detected with other topological/graph constructions? 
(Landscapes, Scaffolds).

● What is the variability within the same sessions? (Sliding windows).
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What do Betti's curves look like?


