B | EFRSRARSTAT

————| Institute of Systems Science, Huagiao University

FAIRES
Critical Dynamics of Multi-Level Brain Activities
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Abstract

In this talk, I will present several of my recent work about critical dynamics in
multi-level brain system: Ascending Arousal System (AAS) for wake-sleep cycle;
corticothalamic system for EEG/fMRI signals of various states as well as epileptic
seizures, and local cortical neuronal networks for multiscale cortical activities, e.qg.
irregular firing, neuronal avalanches and synchronize oscillations. At first, | will
introduce the experimental background and the proposed theoretical framework, also the
theoretical models for multi-level brain system: neural mass model of AAS, neural field
model of corticothalamic system, Wilson-Cowan model and neuronal network model.
Then | will present two of my theoretical work about deriving normal forms of critical
dynamics in AAS and corticothalamic system, which can be used to investigate the
early-warning signal of the wake-sleep transition and the type of generalized seizures,
respectively. Further, | will talk about my recent work about the results of
spatiotemporal instability for focal seizure generalization. Finally, I will present one
simulation work of investigating the underlying organizing principle of multiscale
cortical activities—cost-efficient cortical dynamics. In the end of the talk, | will propose
to discuss some of my ideas about linking the theory to data and the role of network
structures in cortical activities.

¥4

HETER e REWE R E R RGN 1 A AT L5 HRAL. 2011 G5 T ET TR
2, A EYY R A . TR BRI B TR A S AR 2R SR AL B T 5 DL N B N A T
HIE R AEY R, 2 ERiEFEER S KNS, R R EmaR =, FIHTEL
FELALLRN BRR 23 B BIUIG 72 S35 20 1 22 OB M AR AR B AR B I AR — 2% e S FRAE 42 R m] DAAR 473t
Ak . LR AR, BEBERL, RSO, SR ERRGMIEL IS, HAl
I T B ALLRN B 23 BT R B AR K 2R Gt Rl S 30 77 24 I 24 0 DA R B T ) TS 5
T, R v TR ) BRI 11 3 AR Gk A K FLIB R I TS 4, R IE RS B IR S AN [R) 3% A8
AN, DRI F ) B R e AR e R R SV I T

BfiEl : 20181 A4 H - M 2:30-4:00
ies RS ESER A B430 =




