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Takanobu Ito

Ito joined Honda Motor in 1978. He was appointed Vice President of
Honda R&D Americas in 1998; Director of Honda Motor and Managing
Director of Honda R&D in 2000; President of Honda R&D in 2003; General
Manager of Honda Motor's Suzuka Factory in 2005; and Chief Operating
Officer of Automobile Operations in 2007. In April 2009, Ito again
assumed President and Director of Honda R&D, and concurrently served
as President and CEO of Honda Motor from June 2009. He has been
President, CEO and Representative Director of Honda Motor since 2011.
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Denis Le Bihan

Laureate of the 33rd Honda Prize
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Denis Le Bihan

Le Bihan obtained M.D. in Medicine in 1984 and Ph.D. in Physical Sciences
from University of Paris in 1987. After graduation he became Chief of the
Diagnostic Radiology Research Section of the National Institutes of Health
in U.S.A. in 1987, and Clinical Associate Professor of Radiology of the
Dept. of Radiology in Georgetown University Hospital in 1991. He served as
Director of Laboratory of Anatomical and Functional Neuroimaging in the
Service Hospitalier Frédéric Joliot, CEA, Orsay, France in 1999. At present,
he has been Director of Federative Research Institute on Functional
Neuroimaging in France; Invited Professor of the Human Brain Research
Center, Kyoto University Graduate School of Medicine in Japan. Since 2007,
he is also Director of the NeuroSpin, CEA-Saclay in France.
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My motivation has always been to save people’s lives,
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Initiative Spirit of Inquiry and Tireless Efforts
Toward A Sustainable Society

especially aiding those who lose vital body functions. ——Denis Le Bihan
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In the course of his research into human brain functions Dr. Denis Le Bihan has established the basis

of the Diffusion MRI modality, whose clinical application has saved great many patients suffering from

acute stroke and other neurological disorders. Mr. Takanobu Ito has led the company whose diverse

research interest has brought forth the humanoid robot ASIMO. They talked about the importance of

modestly learning nature and vital activity for future research and technological advance.
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Ito Dr. Le Bihan, you received Honda Prize mainly for
Diffusion MRI. Would you briefly explain what it is?

Le Bihan OK. While X-ray and CT devices capture
images of bones, MRI devices visualize magnetized
water molecules inside the brain by applying
pulses at the same frequency we use for radio and
television. MRl magnets are used in an extremely
strong magnetic field so we can obtain very fine
three-dimensional images of internal brain.

Ito For this talk | did some prep, and learned that
the MRI radio frequency pulse is specific only to
hydrogen atoms and their nuclei have the property
of emitting energy they previously absorbed. Why do
we have to apply energy in a strong magnetic field?

Le Bihan For MRl we use a magnetic field 30,000
times stronger than the Earth's. Our NeuroSpin
laboratory is about to use one 230,000 times
stronger than the Earth's. All these are because
hydrogen nuclei generate a very weak field. Quite
a powerful magnetic force is required to obtain
crisp images.

The Honda Prize committee recognizes my work
for Diffusion MRI, and "Diffusion” here means the
Brownian motion of water molecules. | succeeded
in visualizing their movements in vivo by my MRI
technique.

Ito Exactly what kind of things can we learn from
Diffusion MRl images?
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Le Bihan A stroke blocks blood vessels and
resultant lack of blood supply causes necrosis.
Before Diffusion MRI what we could do about
strokes was very limited, and patients either died
or became profoundly-disabled. With Diffusion
MRI, we visualize deteriorating Brownian motions
of water molecules. If patients are diagnosed in
the first few hours, we can identify the exact spot
the blood stream is blocked. So if we promptly
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I think the ultimate sustainable world

could be built on the sound circulation of hydrogen and water. ——Takanobu Ito
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infuse the thrombolytic drug into the clot, the
blood stream will be back in force within a minute
and most patients will recover without severe
after-effects.

Ilto That is wonderful. It fits in very well with the
spirit of ecotechnology. What has motivated you
towards all these achievements?

Le Bihan The shortened answer would be dreams.
Yet another dream came to me when | met ASIMO
earlier today. For | am now working on a project
that aims to map all the connectivity inside the
brain to identify what part plays what role. Once
our brain is damaged, quite often we cannot
freely move certain parts of our body anymore. |
felt ASIMO could do things for us in cases where
rehabilitation won't work.

Imitate Nature: Incorporating
Knowledge on the Brain, Cells,
And Other Life Systems

into Technological Advance

Ito In our enterprise to create humanoid robots
which led to ASIMO, biped walking was the first
and foremost challenge. Now ASIMO can run,
move his fingers, and have a simple conversation
with humans; but every time we added a new
function, ASIMO's built-in computers as well
as batteries needed to be several orders of
magnitude more powerful than previous versions.

As ASIMO “evolves,” we have come to realize
how incomparable our brain’s capacity is. So is it
your dream to analyze and fully understand the
inner workings of the brain and its nerve system
through your mapping project?

Le Bihan My motivation has always been to
save people’s lives, especially aiding those who
lose vital body functions. My ultimate dream is
to create a brain-machine interface based on
the brain map that people can operate by just
thinking what they want it to do. That interface
would receive command signals directly from the
brain of a disabled person, and drive cars or fly
airplanes for him or her.

Ilto Our company is also trying to create vehicles
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that handicapped persons can drive. If the kind
of technology you dream of comes true, they
can freely travel with cars. It seems what your
research is cultivating could connect to what we
do to fulfill our dreams.

Le Bihan I'm not a robotics expert, but | think
there are two options for robot development:
One option is to artificially design machines
from scratch by using computer calculations,
and the other is to mimic natural things. ASIMO
has become able to walk as your developers
understand how humans walk. In my opinion it is
more reasonable for us to imitate nature. In many
ways working on robots deepens our understanding
of what human brain functions really are.

Ito True. We started to study how humans walk
so ASIMO can walk upright on two legs. The more
we studied, the more we learned how perfect and
complete human functions are.

Le Bihan You mentioned that ASIMO consume
a lot of batteries. Our brains consume a lot of
energy, too. The brain spends one quarter of
the amount of energy our entire body uses.
Most of blood stream flows into the brain, and
mitochondria inside brain cells convert nutrition
transported by circulating water into energy.

Key here is water included in blood. It is vitally
important for life and a nature's gift that we
should never waste. | think water and energy
derived from hydrogen will play increasingly
important roles in our future society.

Ito Yes, the Earth receives thermal energy
emitted from the nuclear fusion reactions of
hydrogen nuclei on the Sun and sustains life
activity. Hydrogen is no doubt the origin of all vital
actions. Our civilization won't exist either without
water and hydrogen; in the first place, all lives
began to evolve because there was bountiful water
on this planet. | think the ultimate sustainable
world could be built on the sound circulation of
hydrogen and water.

Le Bihan | am glad to learn you and | have similar
views. In fact the brain is 80% water, and the brain
cells are 90% water molecules. | believe Diffusion
MRI helps us fully understand the mechanisms
of what and how we feel and think by studying
how water behaves after absorbed in the cerebral
tissue. When we think, neurons inside our brains
use energy and transform themselves. Probably
these brain inner workings hold the key for future
energy issues. Human brains are slower than
computers. The computers | own are much faster
than me in terms of data processing, but my brain
is far more powerful in terms of creativity.
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To put it another way, biological cells can produce
energy in a very low-cost way. This is where
engineers should delve more into our life system.
They should imitate nature, so to speak. Fossil fuels
are the conversion of dead lives of the past into
energy. Going forward we better study more about
the energy plant called cells, and think about how
to mimic the energy circulation system called life.

Coherent Vision for the Future
Advances Technology for Better Society

Ito Honda Motor's mission has always been
with our aspirations to make people's lives
more convenient and joyful. What we are faced
with today is the issue of how we help build a
sustainable society without sacrificing our quest
for the amenity of free travel. It is a quite difficult
challenge, but we must make it.

We want to be at the forefront of completion
towards that goal in terms of both technological
contributions and business practice.

Because water is indispensable for life including
human activity as you stressed, our technological
progresses and innovations must take it into
account. Today's talk with you is a fresh reminder
that water is the key for building a sustainable
society.

Le Bihan In my view, neurons may have a code
system similar to the DNA's sequence alignment.
If so, we can deepen our understanding of the
brain by studying how such system controls
the cerebral functionality. Yet more powerful
magnets are necessary to do further specific
study like this. Actually our NeuroSpin is
developing an MRI system that produces images
10 times finer than now.

When you diagnose patients with mental
disorders like schizophrenia and autism, their
brains are visually just fine. We think these
disorders come from some defects in their brain
circuits. | hope further MRI study would soon lead
to the establishment of decisive treatments and
make great contributions to these people and the
society at large.

Ito Some years ago we delivered a hydrogen fuel-
cell car called Clarity to the Saitama Prefecture
Office after a long development period. It runs on
electricity generated by a catalytic reaction that
combines hydrogen gas and oxygen, using the
reverse of the principles of electrolysis. The car
still needs refueling stations, but my ultimate
dream as a mobility company leader is to create
a vehicle that runs on a built-in solar power
generation system. If each person becomes able
to have a solar energy-electricity conversion
system and uses hydrogen as a primary energy
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source for both travel and living, it would be a
definite form of clean energy circulation. Honda
wants to create technological basis to spread this
kind of energy circulation as soon as possible. For
this end, we are now working on far more efficient
fuel cells. Solar panels also need to be improved
so they can more efficiently apply electrolysis of
water to produce high-pressure hydrogen gas.

Le Bihan | really respect your company that strives
to change the society with a coherent vision.




