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Abstract Migraine is a highly disabling and complex neurological disorder with global impact. The rela-
tively complex mechanism of migraine prediction and regulation has become a basic scientific problem re-
stricting the standardization of clinical diagnosis and treatment of migraine. Related experimental data
shows that the process of migraine exhibits significant nonlinear fluctuation behavior on multiple spatio-
temporal scales. However, research literature on the dynamics of migraines is very limited and lacks a u-
nified theoretical framework to understand the mechanisms of migraine. This article reviews the research
progress in migraine dynamics modeling, analysis, and control strategies in recent years, with a focus on
the neurocircuit dynamics behavior and bifurcation mechanism of cortical spreading depression (CSD)
propagation, as well as the neural computing methods for the design of migraine regulation scheme and
the evaluation of efficacy. Based on the current research status of migraine theory, this paper looks for-
ward to the research ideas and issues that should be paid attention to in data-driven dynamic modeling a-

nalysis, prediction, and regulation strategies.
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Fig. 1 Schematic diagram of MGN structure. Hypothalamus (HY) ,
Thalamus (TH), Ventrolateral periaqueductal grey (vIPAG),
Locus coeruleus (LC), Rostral ventromedial medulla (RVM) ,
Trigeminocervical complex (TCC), Sphenopalatine ganglion (SPG) ,
Superior salivatory nucleus (SSN), Trigeminal ganglion (TG),
as detailed in referencel 29]
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Fig. 2 Schematic diagram of phase spatial structure of activator and
inhibitor. (a) Excitable mediators with activator-inhibitor dynamics.
(b) Excitatory mediators with one activator and two inhibitors.
(¢) Mediator without activators, as detailed in reference[ 32]
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Fig. 3 Dynamic simulation of CSD propagation behavior:

(a) The spatio-temporalcharacteristics of CSD obtained from the
mean field-coupled reaction-diffusion model: (1) subthreshold
disturbance, no diffusion process; (2) overthreshold disturbance,
CSD disappears after a few minutes, corresponding to MWoA ;
(3)-(4) overthreshold disturbances, corresponding to MWA.
(b) Cross sectional schematic diagram of cerebral cortex, meninges,
and skull, with larger MIA (upper) and smaller MIA (lower) ,

as detailed in reference[ 29 ]
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Fig. 4 The dynamic behavior of neuronal discharge simulated

by the Wei model, as detailed in reference[ 51]
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Research on Consensus of Multi-Agent Systems with Two-Layer

Hierarchical Topology under Intermittent Communication”

Duan Zhaoxia' Dai Jun' Shao Zhen' Wang Ronghao®’
(1. College of Artificial Intelligence and Automation, Hohai University, Nanjing 210098, China)
(2. College of Defense Engineering, Army Engineering University of PLA, Nanjing 210007, China)

Abstract In this paper, the consensus problem of multi-agent systems with two-layer network topology
under intermittent communication mechanism is studied. Firstly, a consensus control protocol based on
intermittent communication mechanism is proposed. By modeling the network structure and establishing
the error system model, the consensus problem is equivalent to the asymptotic stability problem of linear
time-delay systems. Secondly, by using Lyapunov-Krasovskii functional analysis method, the sufficient
conditions for multi-agent networks to reach consensus under intermittent communication mechanism are
derived, and the conclusions are given in the form of a set of LMIs. Finally, a simulation example is giv-

en to verify the effectiveness of the proposed method.

Key words multi-agent systems, intermittent communication, two-layer topology, consensus
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