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Neuroinformatics (NI) is a new interdisciplinary field
that aims to establish links between brain-related sciences
using advances in information technology to achieve a bet-
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ter understanding of the brain as a whole. We develop
mathematical models, scientific databases, data-analysis
tools and other resources needed for the promotion and
widespread adoption of NI in Japan. Computational neu-
roscience studies have provided a suitable experimental
platform for initial studies in this area. Moreover, the vi-
sual system is being used to develop a wide range of visual-
system models from single cell to higher brain macro level
functions.

1. Development of research-support environ-
ments

(1) Development of a Base Platform

The NI technologies for the collection and sharing of
neuro-related data are important for the brain understand-
ing. These information include electrical resources, pa-
pers, experimental data, mathematical models, simula-
tions, URLs, etc. Hence, it is necessary to develop a
database system to integrate these disparate resources into
a single base named XooNiPs, which serves as the Base
Platform for other research fields. It is based on the
XOOPS content management system. It features better
scalability, extensibility, customizability, and has tight in-
tegration of modules which makes customization easy.

(2) Development of application software for digital re-
search resource management

This project aims to develop front-end software for the
digital research resources (DRR) management that inter-
faces with the native application user interface. As a fist
step, we developed the literature management tool for this
year. This tool enables us easily to construct a database
of PDF reprints with its meta information.

(3) Development of support tools for systems analysis

It is generally agreed that the biological system is
one of the most complex and sophisticated mechanisms
on Earth. However, since there are only a few system-
atic theories that exist for such systems, trial and error
studies are necessary. Therefore, an environment to sup-
port and realize the ideas of scientists is significant. To
attain this goal, we developed Samurai-Graph (a highly
functional and user-friendly graph plotter) and SATEL-
LITE (total environment for the system analysis and
model simulation) which are now freely available: Samurai-
Graph:  http://samurai-graph.sourceforge.jp/ SATEL-
LITE: http://satellite.sourceforge.jp/ Now, the total num-
ber of downloads has reacheds 10,000 for Samurai-Graph.

(4) Development of an automatic indexing technology
for databases

This project aims to develop automatic indexing tech-
nology in order to achieve systematic classification for a
wide range of data on a database. In this current year,
we have analyzed the statistical characteristics of several
indices and have been developing the algorithm for auto-
matic index extraction.

(5) Development of a visualization tool to aid in discov-
ering patterns and relationships of research topics in BSI
teams

This project has developed a visualization tool to sug-
gest potentials for making new acquaintances and sharing
of resources in BSI. Using this tool, it is easy to visualize
the degree of similarity of resources across different teams.

(6) Trend survey and analysis of NI development

The clear understanding of global NI trends is neces-
sary to guide us in shaping the future of the Japanese NI
project. To help us in the implementation of NI activi-
ties, we conducted a global survey of NI. Web page and
public NI database investigations as well as interviews of
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overseas NI researchers have been performed. We have
also held an international symposium to solicit valuable
information from experts around the world.

(7) Visiome Platform: operation and improvement

Visiome Platform (VP) has been developed as the first
DRR database on vision. We, as a member of VP commit-
tee, started a pilot operation of VP from May and made
efforts to increase the number of users and its contents. In
addition, we improved the usability of VP based on user
requests received by our helpdesk. Currently, there are
more than one-hundred users and it has about 3000 items
in its database.

2. Computational neuroscience studies on the
visual system

(1) Properties of inner ocular smooth muscles

The inner ocular study has revealed the innervational
and mechanical properties of iris and ciliary muscles
through pharmacological and physiological experiments.
The functional roles of several biologically active peptides
on the iris mechanism have been determined. The effect
of prostaglandins on the electrically evoked contractile re-
sponse of the longitudinal ciliary muscle was also investi-
gated. These experimental results have been used to de-
velop a mathematical model of inner ocular muscles.

(2) Retinal-circuit mechanisms

The information processing in the retinal circuitry can
be expressed as conductance changes induced by neuro-
transmitters, neuromodulators, etc. To elucidate such
mechanisms, we have developed a hybrid system which in-
tegrates real neurons with mathematical models. Its per-
formance was checked from responses recorded under drug
application. Conductance changes induced by the applied
drug could be readily detected.

(3) Color-vision mechanisms

The study has revealed the color discrimination char-
acteristics in different visual fields using psychophysical
experiments and mathematical model simulations. The
results suggested that color discrimination performance is
determined by the sensitivity distribution of color-selective
cells which vary according to the location of stimulus in the
visual field. This project has also constructed a color cor-
rection model for barrier-free color vision from the view-
point of engineering application.

(4) Blur perception mechanism

We conducted psychophysical experiments to investi-
gate temporal and spatial contextual effects on blur per-
ception. We then found, by adaptation to blurred natural
images that the inverse filter is acquired even if the blur fil-
ter has non-linear phase characteristics. Furthermore, we
revealed that blur perception in foveal vision was reduced
by the blur information in peripheral vision. These con-
textual effects serve a useful role to compensate the retinal
image blur due to the refractive error of the eye.

(5) Learning algorithms and optimizations

Practitioners of Backpropagation are always confronted
with its tendency to overfit or underfit the training data.
Hence, we developed a stochastic learning model that al-
lows automatic determination of optimal neural network
parameters, weights, and architecture through invasive
evolution and adaptation. Benchmark results indicate that
the algorithm is robust from different perturbations and
has optimal solutions independent of network size and ini-
tial states. Its possible applications include clustering,
classification, recognition, and vision.
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