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Computational Methodology

Graph theoretical analysis
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Graph theoretical analysis

Regular Small-world
Node: brain region
Link: connection
p=0 p=1
Increasing randomness
Watts and Strogatz, 1998. Nature
Regular: Small-world: Random: Small-world networks contain
higgh CA high Cp ' low Cp many local links and a few
high L: low Lp low Lp long-distance links (so-called

“shortcuts™).

Cp: average clustering of a network
Lp: average shortest path length of a network 8

B, =053
B, =003

10

12




Computational Methodology

The “Resting” Brain

Courtesy of Dr. Daniel Marguiies
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Computational Methodology

* Functional network connectivity
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Computational Methodology

* Independent Component Analysis
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* Resting-State fMRI: Principles
« Data Analysis: Computational Algorithms
» « Data Analysis: Methodological Issues
« Data Analysis: Computational Platform
« Applications to Brain Disorders
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Methodological Issues

Neurolmage 211 (2020) 116604

Contents lists available at ScienceDirect

Neurolmage

Neurolmage

journal homepage: www.elsevier.com/locate/neuroimage

Optimising network modelling methods for fMRI

Usama Pervaiz ™, Diego Vidaurre ™, Mark W. Woolrich”, Stephen M. Smith *

"Department of Clinical Medicine, Aashus Universy, Denmark

= Oford Cenre for Functional MRI of the Brain (FMRIB), Ne id fci Universiy of
Oxford, Oxford, 0X3 9DU, United Kingdom

b Brain Activity (OHBA), Jor. . University of Oxford, Oxord, OX3 7%,
United Kingdom
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Traditional fMRI Preprocessing Toolbox

FreeSurfer

* Numerous steps and
configurations

* High learning curve

« Big data era of
neuroimaging calls for
new pipelines

23

23

Input Output
Resting sate fMRI e
B
ma\

Classifier/Predictor to
Predict behaviour

STEP 1
Defining Brain Parcels

STEP 4 (Optional)
Functional Connectivity
inkage/Regularization

STEP2

Estimating Functional
Connectivity (regularized
and un-regularized)

STEPS
Deconfound
the Data

STEP 3 (Optional)
Project to Tangent
Space

Fig. 1. Flow chart summarizing the six major steps of the methodology
framework for rfMRI analysis.
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* Resting-State fMRI: Principles

« Data Analysis: Computational Algorithms

« Data Analysis: Methodological Issues
» + Data Analysis: Computational Platform

« Applications to Brain Disorders
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Computational sharing platform for fMRI

» Incorporating DPARSF

Prior work, cited 2704 times

» Adapting methodological updates
Head motion (cited 1159 times)
Standardization (cited 340 times)
Multiple comparison correction (cited

176 times)

» Standardized preprocessing pipeline

> Statistical toolbox

» Platform for data sharing

Yan et al., 2016. Neuroinformatics

Corresponding author
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Peer Evaluation

Cited by 1532 times, ESI Top 1% top cited paper and hot paper

RESEARCH ARTICLE WILEY
Estimation of vocational aptitudes using functional brain
networks

YukWan Sung? | Yousuke Kawachit | UlcSu Choi2 © | Dachun Kang?

Chiio Abe? | Yuld Otomo? | Seli Ogawat

pants, we used the data processing assistant for  part of resting-state

fMRI preprocessing software known as DPABI (Chao-Gan & Yu-Feng,
2010; Yan et al,, 2016). The preprocessing included slice-scan time cor

Seiji Ogawa

Inventor of fMRI BOLD
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DPABISurf

DPABI

® DPARSF

DPARSF 4.5

DPABISu 1.0Beta DPARSF Advanced Edition

‘Temporal Dynamic Analysis DPARSF Basic Edition
Quaty Control
DPARSF for Monkey Data
Standardization

DPARSF for Rat Data
Statistical Analysis

Preprocessing for Task fMRI Data
Viewer

vBM
Utities

The R-fMRI Maps Project
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DPARSF

Data Organization

ProcessingDemoData.zip

FunRaw

Sub_001
Sub_002
Sub_003

T1Raw

Sub_001
Sub_002

-/ Functional DICOM data

- Structural DICOM data

Sub_003
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Yan et al., 2016. Neuroinformatics

ESI Top 0.1% Highly Cited Paper
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DPABISurf
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DPABINet

) DPABINet Construction
DPABINet Network Construction
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Future Directions

* R-fMRI methodology

* Mechanism of R-fMRI: electrophysiology/fMRI
recording

* Modulation and intervention: medication and
brain stimulation

* Application to brain disorders
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Thanks for your attention!
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