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What is a Whole-Brain Model?

Input: Structural Connectivity (SC) from Di usion-Weighted Imaging (DWI) —— Dynamic Mean Field (DMF) Neural Simulation ——

Synthetic Blood-Oxygen-Level-Dependent (BOLD) Signal — Functional Connectivity (FC) —— Minimizing FC error
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DMF Model

400 brain regions
™ 140 free parameters
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Anatomical wiring
from di usion MRI (DWI)
— not a time series —
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excitatory-inhibitory
neural masses per region

Evolutionary search
optimizes parameters

to minimize FC error
.~/
SC—> FC: Honey et al. (2009); DMF model: Deco et al.

(2013), Wong & Wang (2006);
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Simulated BOLD Signal
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Large-scale

braindynamics:

G
Key Points

INPUT:

Anatomical wiring (SC)
from di usion MRI | not
time series

MODEL
OUTPUT:

Synthetic BOLD signals
‘whose statistics should
‘match real fMRI

FITNESS:

Pearson correlation
between simulated and.
empirical FC

NOT:

‘Time-series prediction.
Statistical structure must
match, not exact
waveforms

RESULT:

Good- t parameters
encode the subject’s
unique brain activity
signature.
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Breakspear (2017)







