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Information processing of neural
network in vivo

QOur knowledge of neural network behind sensory input processing and decision making has been
experiencing a huge expansion. But it is still based on old doctrines from many decades ago.
Recent developments of information theory, non—linear dynamics and network science have
potentials to provide new insight of information processing in cortex. For instance, a brain has
huge error/noise tolerance, redundant information processing area/pathway and efficient neural
network that demands new understanding of it. To support this endeavor, it is mandatory to develop a
new experimental apparatus which can control and monitor behaviors of many mice automatically
in a dissimilar way. We are trying to apply newly developed controllers (Arduino, RaspberryPi,
BeagleBone etc.) to automate experiments with complex protocol and combine them to in vivo
imaging devices such as two—photon microscope and miniscope. Along with that, we are trying to
apply more insightful but mathematically rigorous measures to data sets from those tools.

Aim Understanding information processing in neural network

New behavioral device + 2P imaging + Network analysis
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Research keywords
In vivo imaging, Time—series analysis, Network analysis.

Key techniques
In vivo calcium imaging, Device & circuit design/fabrication, Time—series analysis.

Research Interests/Topics

+ Development of apparatus for multimodal stimuli driven behavior analysis in rodents.
+ Application of advanced imaging techniques for brain research.

» Analysis of neuronal time—series data from in—vivo experiment,
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