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Objectives:

Many brilliant works on the function of neural networks have been produced in the field of
mathematical brain science and computational brain science. In addition a new research step may
be due which connects the function of microscopic neural network and macroscopic behavior of
individuals including mind, with help of vast amount of experimental data of recent imaging
technology. This research project intends to construct a theoretical framework of studying

subjective behavior of cognition and motion as a brain function.
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Achievement:
Research Meetings
We had so far four meetings on our project, “Mathematical Brain Science of Subjectivity in
Cognition and Motion”
Dates:
First meeting, August 9th-10th, 2006
Second meeting, March 23th—24th, 2007
Third meeting, September 22th, 2007
Fourth meeting, March 27th, 2008
Location :
International Institute for Advanced Studies
Technical Program:

In the first and second meeting, more than half of the members of the research project
presented a paper concerning of their own research related to the title of the project. The
discussion in the meeting was fruitful because the members are composed of brain scientists using
imaging and psycho-physical experiments, mathematical engineering, physicists and
philosophers.

In the 3rd meeting, three researchers gave invited talks on the time recognition and
time-representation in brain. This subject is important for understanding subjectivity.

In the 4th meeting, Amari gave us a review talk on the present mathematical brain science in
The Brain Science Research Center of RIKEN, as a memorial talk on the occasion of his retiring.
We discussed several possible subjects in which mathematical science plays important roles in the

brain science.
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Whole Achievement:
1. Achievement of 2008 fiscal year;

I-1) The keywords of 5th research meeting was set as brain time, temporal order recognition,
causality recognition and free will, illusion to focus the discussion.
The reports in the meeting were
OSharing an interpersonal brain time(Miyake)
OIllusion and brain time(Sawada)
OTemporal order recognition for multimodal stimuli(Nishida)

(OBrain time and consciousness

I-2) The key topics of 6th research meeting was set as follows to focus the discussion;
1) Some illusion arising from multiple times in brain.
2) Some experimental evidence of the dependence of the information processing speed on the
environment.
3) Objectivity and relativity of Subjectivity
The reports in the meeting were ;
OTime, Consciousness and Free will(Shimojo)
OSubjectivity and Objectivity and in between(Noye)
O [lComplementality of Discrete and Continuous Time -A Frame to Unify Subjectivity and
Objectivity] (Ruhnau)



Meeting in the 1st year was mainly concentrated on the self-introductory reports on the research
related to this project of the member. We tried to look for the research subject of common interest
between the members in the 2nd year.

Finally in the 3vd year we could more deeply dig into the problem of BRAIN TIME and
consecutive illusive phenomena. We hope this subject will find its development and fruitful results

for the theme of the the project research I proposed.
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