
a human-centric ICT society as advocated 
by Japan’s Society 5.0 initiative. Targeting, 
in particular, higher-order brain functions 
such as human cognition, emotion, per-
ception, decision-making, action, sociabili-
ty, and language, CiNet is working to con-
struct “CiNet Brain” as a model 
encompassing all brain information pro-
cessing by collecting and analyzing brain 
activity data under diverse perceptual and 
cognitive conditions (Fig. 8). This is being 
highly evaluated as an application to artifi-
cial intelligence (AI) that mimics the hu-
man brain. Social applications of the re-
sults of this research are also progressing. 
For example, we are working with a com-
pany on conducting objective evaluations 
of impressions and sensations felt by a 
user in response to products or services 
using brain information read from brain 
activity as a result of audio-visual stimuli. 

R&D on measurement/analysis of brain 
functions for constructing an artificial 
brain model

We have constructed an experimental 
system that can selectively present smells 
(olfactory stimuli) within magnetic reso-
nance imaging (MRI) equipment. We have 

shown with this system that smells change 
visual subjective evaluations and generate 
a difference even at the corresponding 
brain activity level. These results are attract-
ing attention since they provide neurosci-
entific evidence of cross-modal phenome-
na between the sense of sight and sense of 
smell. Additionally, considering a scenario 
in which a native speaker of Japanese hears 
natural utterances in English, we have con-
structed a model that uses those brain 
waves to identify the brain wave response 
for different linguistic characteristics and 
evaluates listening proficiency from brain 
wave indices. This achievement shows 
promise as a technology for evaluating the 
degree of information comprehension from 
brain information.

R&D on expanding applications of brain 
information communication technology 
(brain ICT)

We are using knowledge of brain func-
tions related to human motor functions to 
generate results that can be implemented 
in society. We have clarified through MRI 
measurements that the inhibition mecha-
nisms across brain regions mature with de-
velopment but deteriorate with age. This 
result provides the first visualization of lifes-
pan changes in the interregional inhibition 
mechanisms in the human brain. We also 
clarified how the interhemispheric inhibi-
tion mechanism between the left and right 

motor cortices relates to finger dexterity. 
We have teamed up with a company to 
implement the above knowledge in a motor 
training program for the elderly as an ex-
ample of social implementation of brain ICT.

Industry-academia-government collab-
orative research activities for enhancing 
social acceptance of brain ICT

At CiNet, we have been working to con-
vey our research results widely to industry 
and have been actively pursuing joint re-
search with companies. At the same time, 
we have come to recognize the importance 
of clarifying issues and their solutions in 
obtaining social acceptance of human 
brain function research and its results 
when being engaged in this pioneering re-
search. To therefore conduct research that 
takes into account ethical, legal, and social 
issues (ELSI), we have established an ELSI 
research group within CiNet and have 
commenced ELSI-related activities in col-
laboration with Osaka University Research 
Center on Ethical, Legal and Social Issues 
(ELSI Center), a leader in this field. We have 
also been active in the “AI Technology Esti-
mating Perceptual Information From Brain 
Information” project under the PRISM pro-
gram of Japan’s Cabinet Office, where we 
have been surveying and researching the 
social acceptance of this technology and 
holding study meetings and discussions 
toward social implementation. 

Fig.8 : CiNet Brain: Model of the entire brain

Fig.7 : Ga2O3 Schottky barrier diode with a stair-
case trench field plate: (a) cross-sectional dia-
gram, (b) reverse current vs. voltage character-
istics
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