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Editorial on the Research Topic
 Neural Dynamics – Models and Complexity



The fundamental mysteries of the brain remain fundamentally uncertain, despite numerous attempts at quantification, measurement, modeling, explanation, and prediction. The papers presented in this special issue attempt to progress the field according to the time-honored traditions of academic exegeses undertaken within a scientific framework—there are new models, new experiments, and attempts to link the two. Fundamental progress using the scientific method is—by its very—slow but exhaustive, innovative yet rigorous, broad but also very deep. When we integrate disparate results together that provide predictable yet also explanatory theories which are not falsifiable, we may look toward further progress in providing satisfying and valid explanations of the phenomena which make humankind apparently unique. These include all aspects of cognitive and social development, but broader and unique characteristics, such as creativity and altruism. These phenomena are the hardest to explain using “data mining” approaches which can provide model predictability, but often lack explanatory mechanisms.

When we talk about brain dynamics, we are really looking for explanations as to how observable physiological activity characterizes and predicts the spectrum of human behavior, including emotion classification, detection of epileptic seizures, Alzheimer's and Parkinson's Disease identification, mental workload assessment, developmental disorder assessment, controlling the Brain-Computer Interface (BCI), the effects of physical activity and exercise on brain dynamics and cognitive function, and the sleep-wake cycle under sleep disorders. The papers in this special issue speak closely to many of these themes, but also invite further, deeper questions about criticality and self-organization in neuronal populations and brain dynamics, brain dynamics and neuronal interactions, and the observable measures of complexity that can be reliably extracted from noisy signals.

We commend the work to you—the reader—who is seeking deeper answers than what can typically be obtained through application of the “linear systems” view of the world.
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