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The aim of this research and development is to maximally utilize the data obtained in the
Brain/MIDNS program at macroscopic, mesoscopic and microscopic levels for building
computational models of the brain and to integrate the models at different levels for understanding
and predictions of cognitive and behavioral functions starting from the molecular and cellular levels
through the circuit mechanisms. We performed the following research and developments:

1) Automatic estimation of model parameters: We explored the Bayesian connectivity inference
framework to integrate the connections estimated by fiber-tracking using diffusion MRI data as the
prior probability and the resting-state functional MRI data for the likelihood and ran benchmarks
of multiple methods. We also produced data processing pipeline to apply those methods for the
marmoset MRI data obtained at RIKEN.

2) Multi-scale data integration: Toward the goal of evaluation and optimization of fiber-tracking
algorithms for diffusion MRI data using the neural tracer data as the reference, we built trace image
processing pipeline in close collaboration with researchers at RIKEN and Kyoto University. We also
performed evaluation of fiber-tracking algorithms.

3) Model building and performance validation: We built a whole-brain network model based on
the connectivity matrix estimated by fiber tracking based on the marmoset diffusion MRI data and
analyzed how the model could reproduce the functional connectivity given by resting-state
functional MRI. We clarified key parameters that affect the network behaviors.

4) General promotion of the project: As the leader of the electrode & data group, in close
collaboration with the center institute, we organized the first datathon for building data processing
pipeline. As a member of the database committee, we participated in the planning of the design and

operation policy of the Brain/MINDS database.
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