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Development of biomarker and neuromodulation techniques for neuropsychiatric disorders based on

BMI technologies
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neuropsychiatric disorders depend on superficial

Diagnosis and treatment evaluation
behavioral observation and self-report, and are not
supported by biological foundations. For a more precise
diagnosis, the development of biomarkers based on
biologic data is necessary. At first, in cooperation
with other participating institutes and specialists of
informatics, statistics and machine learning, we will
aim to develop the biomarkers of schizophrenia from
multidimensional brain information, mainly based
on resting state functional MRI. We will use not only
supervised machine learning but also non-supervised
machine learning to explore subtypes of schizophrenia.
After the biomarkers established by a cross-sectional
study, we will conduct longitudinal studies to
investigate the effects of conventional treatments, such
as pharmacotherapy and electroconvulsive therapy, on
these biomarkers. At the final state of this project, we
will try to develop novel neuromodulation methods for
treating neuropsychiatric disorders; 1) Utilizing real-
time fMRI and decoded neurofeedback, we will aim
to change the brain activity patterns (biomarkers) of
schizophrenia patients to resemble healthy patterns; 2)
Combining neurofeedback with repetitive transcranial
magnetic stimulation (rTMS), we will aim to develop
more effective and less invasive neuromodulation

methods for treating mood disorders.




