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Opening Remarks

Ichiro Kanazawa President of the Science Council of Japan

John Beddington UK Government Chief Scientific Adviser
Shigetada Nakanishi Program Director / Osaka Bioscience Institute
Colin Ingram  Newcastle University

(Chair Mitsuo Kawato)

Spinal cord interneuronal network and functional electrical stimulation of
the spinal cord with chronically implanted electrodes
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Tadashi Isa National Institute for Physiological Sciences

Restoring motor function with Brain-Machine Interfaces
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Stuart Baker Newcastle University

Andrew Jackson Newcastle University

Break

(Chair Mitsuo Kawato)

Visual prosthesis with suprachoroidal transretinal stimulation system
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Takashi Fujikado Osaka University

Yasuo Tano Osaka University

Towards a high-resolution retinal prosthesis for degenerative retinal diseases
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Keith Mathieson Glasgow University

Towards totally implantable neural prostheses for inner ear rehabilitation
AEHEEREOD /- DA RMERE(ICH T T
Timothy Constandinou Imperial College London

Lunch

(Chair Colin Ingram)

Robot control by human brain with subdural electrodes
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Toshiki Yoshimine Osaka University

Gamma oscillations encode the structure of static visual environments:

a mechanism for monitoring constancy of sensory input?
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Avgis Hadjipapas Aston University

Leading edge of cybernics and BMI / BCI
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Yoshiyuki Sankai  University of Tsukuba

Break

(Chair Colin Ingram)
Experience of neuroprostheses for motor function after spinal cord injury
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Nick Donaldson University College London

New aspects of BMI
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Mitsuo Kawato ATR Computational Neuroscience Laboratories
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Opening Remarks

Ichiro Kanazawa President of the Science Council of Japan

John Beddington UK Government Chief Scientific Adviser
Shigetada Nakanishi  Program Director / Osaka Bioscience Institute
Colin Ingram  Newcastle University

(Chair Mitsuo Kawato)

Session 1
Spinal cord interneuronal network and functional electrical stimulation of the spinal cord
with chronically implanted electrodes
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Tadashi Isa National Institute for Physiological Sciences
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Stuart Baker Newcastle University

Andrew Jackson Newcastle University

(Chair Mitsuo Kawato)

Session 2
Visual prosthesis with suprachoroidal transretinal stimulation system
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Takashi Fujikado Osaka University

Yasuo Tano Osaka University

Towards a high-resolution retinal prosthesis for degenerative retinal diseases
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Keith Mathieson Glasgow University

Towards totally implantable neural prostheses for inner ear rehabilitation
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Timothy Constandinou Imperial College London

(Chair  Colin Ingram)
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Gamma oscillations encode the structure of static visual environments:

a mechanism for monitoring constancy of sensory input?
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Experience of neuroprostheses for motor function after spinal cord injury
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Nick Donaldson University College London

New aspects of BMI
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Opening Remarks

@ Ichiro Kanazawa

President of the Science Council of Japan / Medical Supervisor for the Royal Families,
Imperial Household Agency / Chairman of the Brain Science Committee launched in the
MEXT

Ichiro Kanazawa, M.D. was appointed as President of the Science Council of Japan on 2006, and as
Chairman of the Brain Science Committee launched in the MEXT on 2007. From 1991 to 2001, he
was a professor at Department of Neurology, University of Tokyo (Professor Emeritus, 2002 ~).
Since 2002, he has been Medical Supervisor for the Royal Families, and from 2003 to 2007 he served
as a President at National Centre for Neurology and Psychiatry (President Emeritus, 2007 ~).

His main area of research has been the internal medicine, clinical neurology, clinical neurogenetics,
molecular neurobiology, and neurochemical pharmacology.

He is particularly interested in neurological disorders such as Huntington's disease, Parkinson’s dis-
ease, Hereditary cerebellar degeneration, Involuntary movements and etc.

@ John Beddington
UK Government Chief Scientific Adviser

Professor John Beddington was appointed as Government Chief Scientific Adviser (GCSA) on 1
January 2008. John's main research interests are the application of biological and economic analysis to
problems of Natural Resource Management including inter alia: fisheries, pest control, wildlife man-
agement and the control of disease. He was Professor of Applied Population Biology at Imperial until
his appointment as GCSA.

He has been adviser to a number of government departments, including the Foreign and
Commonwealth Office (on Antarctic and South Atlantic matters), the Department for Environment,
Food and Rural Affairs (where he chaired the Science Advisory Council), the Department for
International Development, the Ministry of Defence and the Cabinet Office.

He has acted as a senior adviser to several government and international bodies, including the
Australian, New Zealand and US Governments, the European Commission, the United Nations
Environment Programme and the Food and Agriculture Organisation. In 2001 he became a Fellow of
the Royal Society.

@ Shigetada Nakanishi
Program Director / Osaka Bioscience Institute

Professor Nakanishi is a neuroscientist who obtained his PhD from Kyoto University in the field of
biochemistry. After 3-year postdoctoral fellow at National Cancer Institute, NIH, he was appointed as
Associate Professor of Kyoto University, Faculty of Medicine in 1974 and then as Professor of the
same University in 1981. He took up the Director of Osaka Bioscience Institute in 2005. His main
area of research has been in molecular neuroscience, focusing on molecular mechanisms of glutamate
receptor functions and integrative synaptic mechanisms of the neural network. Professor Nakanishi is
a foreign honorary member of the American Academy of Arts and Sciences and a foreign associate
member of the National Academy of Sciences, USA and received the Bristol-Myers Squibb
Neuroscience Award and the Gruber Neuroscience Prize.

@ Colin Ingram
New Castle University

Professor Colin Ingram is a neurobiologist who obtained his PhD from Cambridge University in the
field of neuroendocrinology. In 1986 he moved to Bristol where he held successive positions as a
Medical Research Council Training Fellow and Royal Society University Research Fellow, before
being appointed as Reader in Neurobiology. In 2000 he took up the Chair of Psychobiology at the
University of Newcastle and in 2004 was appointed the Director of the Institute of Neuroscience at
Newcastle. Professor Ingram was responsible for creating the Institute which brings together over 60
research leaders covering a wide range of basic and clinic neuroscience fields. His main area of
research has been in neuropharmacology, but through the Institute he also leads major research initia-
tives in neuroinformatics and neurotechnology. Professor Ingram is also Honorary Secretary of the
British Neuroscience Association, the UK’s principle society serving the neuroscience community.

Session 1 10:00 ~ 10:30

Spinal cord interneuronal network and
functional electrical stimulation of the spinal cord
with chronically implanted electrodes
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Tadashi Isa
Department of Developmental Physiology,

National Institute for Physiological Sciences

Functional electrical stimulation (FES) of the spinal cord is expected to work as an effective neuroprosthetis
to compensate the motor function of the patients with spinal cord injury at the higher cervical level or brain
stroke, with which the difficulty of FES of skeletal muscles, such as muscle fatigue, could be overcome.
However, for this purpose, it is essential to understand the neuronal organization of the premotor interneu-
ronal circuits of the spinal cord and primary effects of FES of the spinal cord circuits. In addition, develop-
ment of flexible electrodes is also necessary to minimize the mechanical damage and induction of gliosis of
the spinal tissue during the long term implantation.

In this presentation, | will present the data of our recent experiments on non-human primate preparations in
which we tested the spatio-temporal pattern of interactions between motor sites in the cervical spinal cord
and long-term stability of the stimulating electrodes.

Professor Tadashi Isa has an affiliation in the National Institute for Physiological
Sciences in Okazaki since 1996. He has been intensively working on the organiza-
tion of spinal cord interneuronal systems in non-human primates (NHPs) and their
role in functional recovery from the spinal cord injury (SCI) by collaboration with
Swedish colleagues since his postdoc time in the laboratory of Anders Lundberg in
Goteborg. He is also working on the role of cortical circuitries in functional recov-
ery from the SCI. Kazuhiko Seki joined in Isa’s laboratory after he finished his pot-
doc in Eb Fetz lab in Seattle, USA and he introduced the technique of single neuron
recordings from spinal cord in awake behaving NHPs. Seki and Isa are collaborating
with Andrew Jackson and Stuart Baker in Newcastle, for developing the chronically
implantable electrodes for functional electrical stimulation of the spinal cord.



Session 1 10:30 ~ 11:00

Restoring motor function

with Brain-Machine Interfaces
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Stuart Baker
Institute of Neuroscience, Newcastle University

Andrew Jackson
Institute of Neuroscience, Newcastle University

Implanted devices that relay electrical signals directly to and from the nervous system may form the basis of
future neural prostheses to restore function following spinal cord injury and other neurological conditions.
However key technical and scientific challenges must be overcome before electronics can be successfully
integrated with the brain. In this talk we will discuss progress in several areas. First, advanced microfabrica-
tion techniques are enabling a new generation of electrodes for chronic implantation into nervous tissue with
improved long-term performance. Second, low-power autonomous electronic implants implementing contin-
uous bidirectional interfaces with the nervous system are providing new insights into plastic reorganisation
of neural circuits. Such plasticity is likely to be crucial for the successful operation of neural prostheses, and

may have a beneficial role in rehabilitation following injury.

Professor Stuart Baker

After undergraduate and postgraduate study at Cambridge
and London, Professor Baker established a laboratory for
multiple single electrode recording from sensorimotor cor-
tex, brainstem and spinal motor centres. His research
interests include the role of oscillatory activity in motor
control, the neural circuits mediating bimanual co-ordina-
tion, and the role of the reticulospinal pathway in the
recovery from injury. He a Wellcome Trust Senior Fellow
and Chair of Movement Neurosciences in the Institute of
Neuroscience at Newcastle University.

Dr. Andrew Jackson

After receiving his PhD in neuroscience in 2002, Dr.
Andrew Jackson pursued post-doctoral research at the
University of Washington where he led an interdiscipli-
nary collaboration developing implantable electronics
(Neurochips) for neural recording and stimulation in unre-
strained primates. In 2006 he moved to the Institute of
Neuroscience at Newcastle University where he has
established a laboratory researching neural coding and
plasticity in the motor system, and continues to develop
new technologies for interfacing with the brain.

Session 2 11:15~11:45

Visual prosthesis with suprachoroidal
transretinal stimulation system

IRESER L — ERARREANC L DA TLHRE

Takashi Fujikado
Department of Visual Science, Osaka University Medical School

Yasuo Tano
Department of Ophthalmology, Osaka University Medical School

For the last few decades, ophthalmologists, visual scientists and medical engineers have closely been col-
laborating in quest of realization of clinically applicable visual prosthesis which would benefit blind patients
of outer retinal disorders such as retinitis pigmentosa. We have been developing a unique visual prosthesis
with suprachoroidal transretinal stimulation (STS) system since 2001 when the consortium of the Japan
Artificial Vision Project was organized. Validity of the STS system has been assessed by various aspects
such as studies on efficacy, safety and stability in animal eyes, evaluation of spatial resolution by the sys-
tem, development of animal models of retinal degeneration, neuroprotective effect by transcorneal electrical
stimulation, acute human clinical trial and so forth. We have constructed prototype of a visual prosthesis
with STS system. Currently preclinical studies are being conducted in expectation to produce a commercial-
ly-available visual prosthesis with STS system in the near future.

Dr. Yasuo Tano is the Professor and Chairman of the Department of Ophthalmology
at Osaka University Medical School. His research interests have been focused on
patho-physiology of vitreoretinal disorders. He has been a principal investigator of
Japan Artificial Vision Project since 2001. Clinically Dr. Tano was one of the first to
perform pars plana vitrectomy in Japan as a trailblazer. He is internationally known
as one of the leading surgeons in vitreoretinal surgery. He has invented many fine
vitreoretinal instruments, which had contributed advances in vitreoretinal surgery.
He also has keen interests on medical retina and has served as a principal investiga-
tor on several important clinical trials on retinal diseases. He has also dedicated his
time to train aspiring surgeons thus paving the way for continuing excellence in the
field of surgical and medical retina into the next generation.



Session 2 11:45~12:15

Jowards a high-resolution retinal prosthesis
for degenerative retinal diseases

HRZEREBEDOTH DEHREA LHIROFEFEICEITF T

Keith Mathieson
Retinal Prosthesis Group, Glasgow University

Degenerative photoreceptor diseases, such as age-related macular degeneration and retinitis pigmentosa,
are the most common forms of blindness in the developed world. There has been world-wide interest in
developing a retinal prosthesis for these diseases by electrically activating the retinal output (ganglion) cells.
We have developed a system to detect the visual scene and translate the image into a train of electrical
pulses that stimulates retinal tissue. The imaging device is a CMOS pixel sensor with over 500 pixels fabri-
cated in a 0.35 micron CMOS process. Each pixel contains a photodiode and on-pixel circuitry that trans-
lates the intensity of the incoming light into a certain frequency of output current pulses. The sensor includes
an on-chip neural network that replicates the biological process of lateral inhibition, by suppressing areas of
like contrast. The outputs of the pixels are connected to a biocompatible microelectrode array which makes
contact with the retinal cells.

Dr. Keith Mathieson holds a personal research fellowship from the Royal Society of
Edinburgh and leads a research group in the Department of Physics and Astronomy
at the University of Glasgow aimed at developing a retinal prosthesis for the blind.
He has pioneered the development of high-density microelectrode arrays to study
the response of retinal tissue to electrical stimulation in collaboration with the
University of California Santa Cruz and the Salk Institute for Biological Studies in
San Diego. Additionally, he leads a collaboration with the Rutherford Laboratories
aimed at producing a retinal stimulation sensor with an on-chip neural network to
replicate aspects of retinal processing. He holds grants from the Science and
Technology Facilities Council, Engineering and Physical Sciences Research Council
and the Royal Society of Edinburgh.
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Session 2 12:15~ 12:45

Towards totally implantable neural prostheses
for inner ear rehabilitation

AEEEEEED - DESIBARMRREICHIFT

Timothy Constandinou
Institute of Biomedical Engineering, Imperial College London

With ever decreasing electrode-nerve interface proximities, typical stimulus magnitudes for neural activation
are decreasing and, therefore, the bottleneck in the power budget of implant devices is now the signal pro-
cessing. Commercial cochlear implant systems overcome this challenge by incorporating a two module
solution encompassing an implanted stimulator and external auditory processing hardware. Recent
advances in ultra low power microelectronics, however, have now presented new opportunities for imple-
menting totally implantable solutions. Sensory artificial prostheses are ideal candidates to exploit such tech-
niques, building on the success of cochlear implants. Two such examples of recent advances will be pre-
sented. Firstly, a 16-channel, fully-programmable, mixed-signal cochlear prosthesis, with total power con-
sumption of 126 pW. Secondly, a new emerging neuroprosthetic device for the restoration of balance is the
vestibular prosthesis. We will present the world’s first such integrated system, based on a hybrid
CMOS/MEMS implementation of a 5-channel prosthesis.

Dr. Timothy Constandinou obtained a BEng in Electrical and Electronic Engineering
and PhD from the Circuits and Systems Group both at Imperial College London. He
is currently Research Officer in Bionics at the Institute of Biomedical Engineering at
Imperial and holds a position of research Fellow at the University of Cyprus. During
his research career he has contributed to several research projects including a
MEMS-based vestibular prosthesis, a cochlear prosthesis demonstrator platform,
neurostimulation microelectronics, biologically-inspired vision systems, various
smart imagers, integrated CMOS ISFET sensors, efficient cross-correlation hard-
ware for cardiac monitoring and a number of miniature wearable biomedical devices.
His research interests are in ultra low power circuits and systems for biomedical
and biologically-inspired applications, including implantable neuroprosthetic devices,
body-worn instrumentation, integrated smart sensors and vision systems. Dr
Constandinou is a member of the Sensory Systems and BioCAS Technical
Committees of the IEEE Circuits and Systems Society.
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Session 3 14:00 ~ 14:30

Robot control by human brain
with subdural electrodes

BEfR FEtEZ AVcE Mplckd0OnRy b - 32 bO=)b

Toshiki Yoshimine
Department of Neurosurgery, Osaka University Medical School

High quality neural signals are acquirable with a set of electrodes implanted beneath the skull, directly on the
surface of the brain (subdural electrodes). By decoding those signals, we may conjecture the content of
some brain activity. We recently succeeded to discriminate several types of hand movement by decoding
the signals obtained from a specific area of the brain (primary motor cortex). The instantaneous decoding
enabled real-time activation of a robotic arm.

Although implantation of the electrodes is partially invasive, the quality of signals obtained is far superior to
those obtained over the scalp. The clinical risk is relatively low. A multidisciplinary cooperative project is
launched to develop clinically applicable system of this type of brain-machine interface (BMI) to help people
suffering from severe motor disabilities.

Dr. Toshiki Yoshimine is a professor and chairman of Department of Neurosurgery,
Osaka University Medical School. He is specialized in the surgical treatment of brain
tumor and epilepsy. He is one of the pioneers who developed a computerized navi-
gation system for brain surgery. For the last few decades, he studies topographic
human brain function with intracranial electrodes and with magnetoencephalograpy
(MEG).

His recent work focuses on the development of motor brain-machine interface
(BMI) which controls the external devices by decoding the neural signals obtained
from intracranial electrodes.

He is a president of the Asian Conference of Epilepsy Surgery, a director of Japan
Neurosurgical Society and a member of Nominating Committee of the World
Federation of Neurosurgical Societies (WFNS).
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Session 3 14:30 ~ 15:00

Gamm_a o_scillation_s encode the structuqe
of static ws_ual environments: a mech_anlsm
for monitoring constancy of sensory input?
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Avgis Hadjipapas
The Wellcome Trust Laboratory for MEG Studies,
The School of Life and Health Sciences, Aston University

Our recent studies show that information about the structure of the static visual world can be decoded from
the spectral patterns of gamma oscillations in the human MEG. Crucially, stimulus decoding is still possible
when only utilizing the sustained part of the oscillations. We introduce single-trial measures of stimulus-
specificity (using SVM-methodology) and observe a parametric dependence of the degree of specificity in
epochs that immediately precede stimulus-change and subsequent behavioural and evoked responses. The
results are robust but somewhat counterintuitive: if the spectral pattern in the preceding epoch is typical for
the subsequent stimulus class, then behavioural responses are accelerated and evoked transients facilitat-
ed; analogously, if the pattern is typical for a class of stimuli different to the subsequent stimulus, the con-
verse occurs. These results are consistent with a mechanism embodied in the gamma network state, which
monitors sensory constancy and provides a reference frame for sensory changes.

Dr. Avgis Hadjipapas has an MD from the University of Kiel, Germany, an MS in
Cognitive Science/Electroencephalography from the Central and Eastern European
Center in Cognitive Science, Sofia, Bulgaria, and PhD in Neuroscience from the
Wellcome Trust Laboratory for MEG studies, Aston University, UK. He has held an
appointment as a Research Fellow at Aston University since 2005. His research
interests are in the field of functional neuroimaging in humans, mostly focused in
the time series analysis of magneto- and electroenecephalographic MEG/EEG) sig-
nals, the modelling of the underlying network generators of these macroscopic brain
signals and their identification from the dynamics of the measured time series both
in health and disease. He has developed expertise in non-invasive characterization
of local dynamics underlying basic functions in visual cortex and the assessment of
functional/dysfunctional long-range signal coupling in the brain.
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Session 3 15:00 ~ 15:30

Leading edge of cybernics and BMI / BCI
REmDY L IN=J X & BMI / BCI

Yoshiyuki Sankai

Leader of Global COE “CYBERNICS”,
Graduate School of Systems and Information Engineering, University of Tsukuba

Cybernics is a new domain of interdisciplinary academic field of human-assistive technology to enhance,
strengthen, and support human's cognitive and physical functions, which challenges to integrate and har-
monize humans and robots (RT: robotics technology) with the basis of information technology (IT) in a func-
tional, organic, and social manner. We aim to develop the frontier science Cybernics, which is centered on
cybernetics, mechatronics, and informatics, and it challenges to integrate neuroscience, robotics, systems
engineering, information technology, “kansei” engineering, ergonomics, physiology, social science, law,
ethics, management. The goal of the Program represents a Grand Challenge that makes breakthroughs in
the innovative creation and fusion of forefront researches based on information science. In this talk, | will
deliver the outline Cybernics approach based on our experienced and introduce the work performed in
Cybernics. And, | may present BMI / BCI what we have done related in this fields.

Yoshiyuki Sankai received a PhD in engineering from University of Tsukuba in
Japan in 1987. He was Assistant Professor, Associate Professor, Professor at the
Institute of Systems & Engineering at the University of Tsukuba, and a Visiting
Professor of Baylor College of Medicine in Houston, Texas in the United States.
Currently, he is professor of the Graduate School of Systems & Information
Engineering at the University of Tsukuba, and president and CEO of CYBERDYNE
Inc. In 2007, he was appointed as leader of Global COE (Centre of Excellence) pro-
gram for Cybernics by the Japanese Ministry of Education, Culture, Sports, Science
and Technology of Japan),

Among the awards he won are: World Technology Award (2005), Good Design Gold
Award (2006), Japan Innovator Award (2006), Best Paper Award (International
Journal of Advanced Robotics) (2006), Award from American Society for Artificial
Organs, Award from International Society for Artificial Organs, Award from the
Minister of Economy, Trade and Industry of Japan (2007), Award from National
Institute of Science and Technology Policy (2007).
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Session 4 15:45 ~ 16:15

EXxperience of neuroprostheses
for motor function after spinal cord injury

BEEEEERO:ZESEEDT O DHIERERIERIR

Nick Donaldson
Department of Medical Physics and Bioengineering, University College London

Recently in Europe, funding of research into neuroprosthetics has been available with expectations that suc-
cessful technological development will lead to new industrial products and higher quality of life for disabled
people. Perhaps the rise of the cochlear implant has been the outstanding example of such development. An
old idea is that people who have been disabled by spinal cord injury might have leg function restored using
nerve stimulators. Yet despite considerable research effort in the last 40 years, very few patients are actually
given stimulation devices during their rehabilitation. Professor Donaldson will explore some of the reasons
for this poor outcome, based on his experience. Understanding these difficulties may help those who wish to
develop other types of neuroprosthesis including those with Brain-Computer Interfaces.

Professor Nick Donaldson studied Engineering and Electrical Sciences at
Cambridge University. From 1977 to 1992 he worked for the Medical Research
Council, Neurological Prostheses Unit, under the direction of Professor G.S.
Brindley. In that period, his main field of research was the technology and use of
implanted device for the restoration of useful leg function to paraplegics. Since 1992,
he has been Head of the Implanted Devices Group at University College London
where he holds a chair position. He has been Principal Investigator for many proj-
ects related to implanted devices and functional electrical stimulation. His research
interests now includes the development of implanted devices that use natural nerve
signals as inputs; stimulators of nerve roots; the use of electrical stimulation for
recreational exercise of paralysed legs; and methods to encourage functional neuro-
logical recovery after injury.

15
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ew aspects of BMI
BMI DT 15 REH

Mitsuo Kawato

ATR Computational Neuroscience Laboratories,
Research Supervisor of ICORP Computational Brain Project, JST

Brain-computer interfaces (BCI), brain-machine interfaces (BMI), and brain-network interfaces (BNI) are revo-
lutionary new man-machine interfaces that directly connect brains and computers, robots and/or internets
bypassing sensory and motor organs. These interfaces are expected as one of the most promising and influ-
ential application fields of the system neuroscience, and also expected to provide an entirely new experi-
mental paradigm that guarantees cause-and-effect analyses for the system neuroscience, unlike usual
experimental efforts demonstrating mere temporal correlations between hypothetical variables and neural or
brain activities. For further developments of BCl, BMI and BNI, many conceptual, technical and computa-
tional problems should be resolved. Examples are neuroethics, high spatiotemporal resolution non-invasive
brain measurement technology (Kawato), artificial neural circuits that are embedded in the biological nervous
system (Fetz), electrocorticogram-based low-invasive BMI (Kato), BMI based neuro-rehabilitation (Isa), rigor-
ous proof of computational theories based on BNI (Kawato). This symposium highlights recent advances in
these emerging problems in BCI, BMI and BNI by lectures of 5 leading scientists in this field.

Mitsuo Kawato received a B.S. degree in physics from Tokyo University in 1976 and
M.E. and Ph.D. degrees in biophysical engineering from Osaka University in 1978
and 1981, respectively. From 1981 to 1988, he was a faculty member and lecturer at
Osaka University. From 1988, he was a senior researcher and then a supervisor in
the ATR Auditory and Visual Perception Research Laboratories. Since 2003, he has
been Director of ATR Computational Neuroscience Laboratories. In 2004, he
became an ATR Fellow. From 1996 to 2001, he served as director of the Kawato
Dynamic Brain Project, ERATO, JST. From 2004 to 2009, he served as research
Supervisor of the Computational Brain Project, ICORP, JST. In 2008, he was jointly
appointed as a Research supervisor of PRESTO, JST. He is now concurrently work-
ing as a visiting professor at Kanazawa Institute of Technology, Nara Institute of
Science and Technology, Osaka University, the National Institute for Physiological
Sciences, Toyama Prefectural University, Kyoto Prefectural University of Medicine,
and National Institute of Informatics.

16

2009428138

ERENCOEGTFUAEMEDER EECAB > RIIL)

As i HE BER
TR BRI HRBIAE TO 5 L T O 5 L4 7 1 ¥ — / RAEMERAS

RSN
B2 E NSRS ANRSMREEHE O 5 LAEC - AR,/ BRAR SRS £ B2 TR

£15
ERBEOXREE D

IUF i AR SHREEEREMZ RN

TAILANY Z—EBWEHILBEADBIEFEA | N—F 2V U iROBLFRENE
SH EE BEEAERHSESHREE R aRRR R S TR

25k
EMNEEETIY—Fty MEHICE T - ERFE
EaK z2WD BEEAEBREYRFRR
BREOFOOIET—FE Yy M EAVE MREGER
ME RZ BESZAFEFY

O
il BEE UHRSANRSRTEREEE O S A - TAT S LT LY E—/
BARE AKBR/ N 454 T2 XFRERR




S - s

Ohm EFRE (AHICL LIFER)
NHRFENBEMEHREHE QNSS4 TOI LT L T2 —
BIHEANKBR/N T %1 T2 XMMERF FRE

1966 F-RUEF K AR TUERERF R FZBRIERITRRE T (CEEREHK), 71~
TAAEKE E S A ERFZE T (NIH) . FEWFZert (NCD) . 2 A B EEaM%Ea . 744 &
HERZF R RAC B B B Fz (K)o 81 4R RTER R 22 IR 2450 RS i 7 i i 55—
Bz, 95 F IR KPR AT ZE R . 99 - 5 # K Ko b A i Bh o 28 B
GEFS) . 2000 -5 #P R B REZBEE AT ZEFHRHR - R . 05 I B8P R 22 2 B Hude % 4%
T, A& 0 B,

NI, TR, MR, S E I VEBSERO ST A = X AL wER L
v NI =DV F T ZEEMOM R D B,

BET VANV AY =X A7 A4 THRERFEE., 95 FKEZEM B 7 47 I —SEA
YESA. TR - HARS LB, 200 FF2KkFE T 77 I —HEAS A, 06431t
WHE . OTHRE L — =Y EZE L

OFE R (hhEH BV3)
NHHMFENZMREBHEET OIS L TATSLF T4 % —
MEHHFEBEERER(LTO 7 TRIILFT T oY —
REEMERAERERRBEELARR ERR (D FERBRENESE)
1988 - HUR IR FHEFHR AR A A3 . 1994 - HURRRI R RER 2R R BB 7. [
) = 7 WA AR Z D R b T 0 T xa— 1996 - [E R A - AR 2 & — A
R R 24T, 2007 4F- X 0 BUiK,
HEFNEARER Y, RHSHRIGRRE O FA X 7 =X 4
BUEIIMITaN 2 >3 2 B B0 &2 R

Ot E (W& 77L)

B RB AR R EIR LI RN BAITEI RIEMBI TR HuR

1985 4 HURUR AR AR AR . 1989 4F-IRI KA K EREIR A RAFFE AT IS 3 AGR %
Pe2pfdit, WI4E IR DR SR IR AT 2 A B T, 1988 ~ 1990 4E 2 = — 7 F[HA =
7RV RFERMIIR, 1993 R AR ATGAN, 1995 4F-RIBIEIZ 2 4T, 1996 4 &
O Ry [E] 57 M [RS8 T Bd% . 2004 4 & 0 GRS TBLK

PR RRIS T & ARBRODFEE) & B 2 gl

BUE IR et AR5 2 O BERE B S BT D 2 RO

HAfE R 22 R R

18

£ 1 =i 9:35 ~ 10:05

ERADKREZE DY E

i Hif
B RBHA R AR R R M2 IR Z2FR

HheEEDH. ZLOANE. BABEFEEDTE M DR - BETHORFAIEE CRERRBDORR &A%
ICEADEH > TWAERSIH ., 25 LB ERDICRFNICEZ B EICIE. EFIVEMORIRDY Z DRI
DABERET P2 —DONEELERATH S, HIAIE. WREHOEBHIBOMREICANTIE, YUIHDE
RERHY, MREEVEOIBTRICERFORTE EHERRAICIE. 77U A Y XA TIVOIREHMEAAV S
NC, HREBORBEDCHAICERLRENERALLTE L, 22T ABETR. SRMERICEELK
FERE-TEREABFEEICH 2 EEFREAOREDMEDE DN ICOVWTHEN L. WHLEDET IVE)
MORKKRTHY . BRFICHRVWTH, RIRCHAVSWEI Y I XA EEREDEGRFRERNERERL 20,
ZOLET, EREZAVERMREDERME EATREMEIC DWW TEHL THLY,

OXEdD Ok

B R 2T TR I 2 A W ZE i el A P~ iUk B A T 22 50 1 #8582
1974 F T ER R F B2 AR 2 3 . 1981 - ntER K2 R Abe i Laf iR e 7 (Bl L) .
FfEa a5 FRZEMZEE. 19864FE 7 ) 7 + L= 7 TREKZMZEE . 1991 481k
IR 7 v Y T 4 TR EFE T, 19944 K 0 Bl

BN TGRS, BRI SE RO KR B DT & ASREIZB D & & D,
FEIC, TR OEBREERBIO 4 1 = X 4] (. B, 2004 4F) |
[e FoMEAL] (v ) =X E 5%, LEE . AU, 20064F) . [#hFED 5
b, MR, WRERBL] (a7, 20084F) 4 b 5.

19



E) 1 =i 10:05 ~ 10:35

94 IIJZ'\“Q =RV VRN DEBIETFEA :
IN—=F2V 2V RDEL T aEHA

=H &E
BAEIE AR R E AR AR R R iR R S I ST R

ME, JAIWINTZ—2AVWEGEFEAFRMICLY) . SRBEEEERRAAL LD ET3MHEX. @RE
MHEBICHTIEGETFAREECEARLLDETIMEN FEEED TS, COLIEHAEERRAL T L
ET. ENMIEBOYIVEFER T3 ENDERARTHIZEBEIETHE L, ANEBETIE. O
TIW—THBREEDTND, PT/TAINX, PT/REETAIVZ LoF I IV ZHKOMEHAAET AL
AN Z—ERAWEBEFEACLY, N—F 2V RICHT 2FH 6B EFREEDRAFE LB L -ER
A DRR BN L 720V, KR TR A LB FAEREEE. N—F >V ROBEEMRTHIEERN—
INI UHRICZ DEM - BEEMGIT LD LBESFTHIEEAONDIHILELT 12 (HILD T LG

) N—FER (AEXFVH—t) OEGEFEAZITV., X=XV IROREZHET S &
TH3,

@77 FXVZ

IEARIPYNG SR ANESE R s 7 3 e Uik SO R S R Bl PP A =

1982 FIA I R E R R A3 . [RIAE S ER RS R AR R A, 1984 4F-
ba Y b KRR R, 1989 -7 + ¥ — KRB E . 1991 4 5i#f ok
SPERCEER B AN [FIRCEE T [ARSARREAT A R, 1998 4F-4 H & 0 BUEK,
BN Y 2T ARERFE . FRICKIGE B — KRR B . BRI TR R~
@%ﬁ%gx'%b%éo

1994 - H A Mgl 238 B2 H .

20

%2 =i 11:00~ 11:30

EMNEEREETIVLY—TtY MERICEITT:
BiEtRTT

ke ZW
BAEE N REREN Y R AR ZTFR

TYRATRBELERETZFNFEISHILL., BEETICNS >RV 12y V8. E8EEFD/ v 7T
Ny T4 880G EEZDEBETFREEMH»EHEI N, E MNEEDOETLVEME L T, REDRIEX H
ZXLDERA, AEEDREREEICEHRMLTWVWS, L2LENF S, U &b NORICIZEIER - #EE0Y -
MENEEVWAZCHY . TomBEEAVAEMERZ I TIE., FIRABEZORARICEVTZOAENR -
LM EFRATBICRAFSTHY . LW MIAEVWE NREEBREMADVECTH 5, 1HICHED - RO
MESFICENTIE, KV E MIEWEMEICLZHEBRETIVOEHIZEEN TV S,
ERENEREMIHEEHZH . FTHIAELY—Fty M. BEAP BN &, IRTHRONGNT &
MRAP BN ELEL S BETREICSLIFRETIVHMERICKROBEL TR EEZOND, v—F
ty FEAWEEETREEMEFRTS-0HC1F. ZOERE G P, AI2HE. KIZE. &z FRZE
FELEEDHBLALERETFMENERE LD, v—Fty FTCINSDRETFHRMERILT D155,
GIERY - BBHNLEBARD S, EHLVEREENTEZ 28, 43R HFRBHTHI I ENLEEN, /-
INRTHZ7-0. MEODFEDIRIVEEL STV,
BA2PREFTCICMIBATE-EEFEFREY—Ty MEBICEWT /Y-ty NORETSFHZEZOR)
A DODVWTBNT S

@xxx Z0»

W RAvE N TR @ rh i Je i ~ — € X v M IFZEERI R AR 28R B R
1989 AWK, 1995 [l RER 2B LaffE T (R L) o 48
Fetfr £ MR 2R . 1996 477 L 7 Ko ( F &) L8R, 200141 H
FOLRZFERPEIZE ) 3 —F 7V & T4 b, 2002 4 UK AARB 8R4
Z ) —F TV A b IR AR R A ZET) . 2003 56 R R
PREL M FAEEE R (W) SEERE P i SebffJE i/ S A F X 7 4 LS SRS
MR R . 2004 #FBHEFRFLR 2R AL T OffE) 2487, 20074 & D Bl
ik, [FI4FE-5 H & 0 BERI KR MUH S 2 7 AW et v 2 —Relifse
e GRAT) .

MPNIER B K USRE T2, BURIA BB K OFRD a0 584 T a3l
O EAEICICBE0 2 D,

21



%2 =i 11:30 ~ 12:00

REZDHDIE/)V—FEY PRV
MR E{SEF

HEF Rz
BEZZRAEFSE

Ko, EREIEY—Fty FEAVWAFRHEEROMRBEGFENZT>TWV5, T TCICHLIE. ¥v—
Tty FMREE7 b5 X% 2008 FICHEFIL 2. S EZ diffusion tensor tractography (DTT) & g-space
imaging (QSI) (ZFB L. ¥—Ft v FOBEBEICH TINS5 DRIGEDERAMEEET L TE /=,

DTTIC& V) HILEBERYBIBEICH T 2ROV OB A #EE. S5 ICIIERBEICSVWTHEERNE &
T TEHEDDBEETT2HMBOMEICKIIL. Zh SHH S h - BRIRMEER & ESHEEED RIERICAER D &
B EEALSPICULAE, AERLY . DTITREHEBENOREEXEEZEN-#HMROT(LERL THY . E b
BREEEIC L THDTTAE DA A EICHE Y S5 BAIEEML RE S hiz, QSIEIE. KD FOILBEES
TP SFIREED Y 1 X2 ymBRL THET D 2 ENREETH V) . 2 DIEHR & AIH1E L /- displacement map
SEEMEEMIMRI E WA D, v —Ety NEBEIBEETIILOBIEICLY . QSIEKAEDOBIECZRFR. B
BEASEUICIRZ Tz, bhvbh B ® Myelin enhanced map &, BESHLEZIEREICRM L T, 2hb
DIERD S | KB FZNIFHMAL S22 260 > 2EROMABEIL £ FHREAYCHNS 2 ENHREE & o 7,

Os7D VTHXE

JEHIE 3G AR IR A A B B B R

1983 4F B IE A TR R A

PEE R TR RS B BB . KBROR A E VR F-. KIE Y 3 »
AT F Y ARFPIRFHENRE . FARFERAT AT BT, SR R
FREPL . KPR FIR 2 BRI M5 7 2P & BT 2001 4F & 0 Bk, 2007 4
10 H & 0 BERF R KPR E MR RE R R,
PN A O 53 AP TS - phRE e D JEREA M7y & XA R D
MAERYE, RETEITYY—Fty FORETREA X = v i E
A F5D)

1988 - = U= E . 1995 FFE Mk H . 1998 FALHE . 2001 FFK I 2 E
20044EH KT 2 /) T —F 521 - T—L F AL LY, HREMESERE, 4
£ 1) 7 Catania K “# Distinguished Scientists Award. 2006 4F- [##lifg 2 7 412
B < AR O FEAE - AT S RFAREL R (FHARGE) . 2007 4
STEM CELLS Lead Reviewer Award 52 H . 2008 £F- # ¢4 OF ERF - ARELES
) o

22



