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Complex system dynamics can be viewed as a multivariate time series

Example complex system
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Brain function: perception,
emotion, movement

Physics

Fluid dynamics:
vortices, turbulence
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Representing the brain as a complex system

Local dynamics
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Project aims: Systematically compare time series feature
representations across four neuropsychiatric disorders
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Statistics of pairwise
interactions (SPls)

Aim 1: Compare representations of
fMRI activity that include different
statistics of local dynamics and
pairwise coupling structures
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Aim 2: Within each

representation, compare
the performance of

multiple distinct time-

series features that
capture diverse
properties of resting-
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uc&l Data preprocessed by Dr Kevin Aquino catch22: Lubba et al. (2019). pyspi: Cliff et al. (2023).
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Comparing case-control classification across fMRI representations

Linear support vector
machine (SVM)

X 10-fold CV
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SVM animation from https://torchbearer.readthedocs.io/en/0.1.7 /examples /svm_linear.html
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Flash results for a flash talk

i. Local dynamics in
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Bryant et al., manuscript in preparation
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Flash results for a flash talk

% SCZ and BPD exhibit the most similar

classification performance based on brain-
wide maps of local dynamics, while ADHD is _. 0 e
markedly different from the other three e . P .
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Bryant et al., manuscript in preparation
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Flash results for a flash talk

Balanced Accuracy (%)
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Bryant et al., manuscript in preparation
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Flash results for a flash talk

% Most pairwise functional connectivity
metrics are more informative with the inclusion

of brain-wide maps of local regional

dynamics

iii. Whole-brain
maps of all features
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iv. FC across all region | v. FC across all region pairs
pairs with one SPI by SPI plus all whole-brain
g maps of local dynamics
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Thank you ®)
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