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Developmental dynamics of human brain from pattern formation to generation of
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We aimed to elucidate the dynamics of early develogment from morphogenesis
of human brain to action generation. Three-dimensional information of the brain was extracted from
MR microscopic images, CT images and serial tissue section images of embryos and fetal specimens to
clarify basic phenomena of morphogenesis. We found an index named hPod that shows the development of
blood oxygenation dynamics and the spontaneous activity of the brain in the fNIRS measurements of
newborns and infants. fNIRS and EEG measurements with infants also revealed the basic properties of
functional networks and sensory processing that change with sleep or awakening states. We proposed
theoretical frameworks and models to understand the origin of spontaneous brain activity,
co-dependent development of neural activity and cortical folding, and hybrid dynamics of
reaction-diffusion systems and neural networks.
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