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Have a strong spirit to change society,
and draw your vision for 30 years later.
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Professor, Nagoya University Graduate School of
Informatics. Specializes in informatics. Applies
image recognition and visualization technology to
medical fields, and conducts research in virtualized
endoscopy, computer-assisted diagnosis, automatic

diagnosis, etc. Currently President of the
International Society for Computer Aided Surgery
(ISCAS).

CIBoG

Convolution of
Informatics and
Biomedical Sciences
on

Glocal Alliances

problems from an information perspective. There, | am involved in CIBoG

education as an e-. With participation by experts from a

variety of backgrounds including medicine, informatics, agricaltural sciences,

environmental medicine, pharmaceutial sciences, and also Gifu University, |

believe that at CIBoG it is possible to study a wide range of subjects outside of

one’s own specialty, and also for students to grow greatly by intermingling with
—

talented people from other fields.

On the other hand, the

first there is a language b For example, a student in an information field

part about merging different fields is that at

may encounter medical te ology for the first time. Even if the words used
are the same, people in difféfent fields may be thinking of different concepts.
Although language may form a barrier, once understanding develops, it then
becomes possible to reconsider a problem in a medical field as a problem in
information science. To this end, at CIBoG, we have created a curriculum for
acquiring basic knowledge of medicine, and we also provide opportunities such
as CIBoG Retreat to deepen mutual communication.

One example of my experience of collaboration between medicine and
informatics, was the development of an automatic diagnosis machine using
machine learning. It's a system that automatically detects polyps from
endoscopic images during testing foricolon polyps, plays a warning sound, and
automatically diagnoses if the polyp is malignant or benign. It is currently sold
via endoscope manufacturers and used in hospitals. Unlike a purely
information-based app, it is impossible in medical fields for a system to
become widely used without being recognized as medical equipment. In order
to actually be used in society, there were a variety of processes that had to be
completed. | think it is significant that, after problem-solving by a team

including corpo members, this pr t made it to the market. There is also

participation frofa'medical equipment manufacturers at CIBoG, so | would like
to put effort into -Iaboration.
In medical fields, automatic diagnosis by Al and machine learning will no doubt

become possible in most areas in the future. One may also envision a future in

which surgery is pe! tically or assistantly by robots. Advanced

decision-making fun eded in order for robots to perform surgery
automatically, and in ecisions must be supported by a tremendous
amount of knowledg s incredibly difficult to develop artificial
intelligence to that leve elieve it will be a very exciting and interesting
challenge. Our universi upercomputer “Flow” will contribute to such
research. Since it is possi 0 conduct experiments both at large scales and
in parallel, artificial intellid@nces may be constructed extremely speedily. Of
course, students can also use “Flow” or cutting-edge medical equipment for
their research. | believe that this environment is highly beneficial.

One model that we are hoping to foster through CIBoG is that of medical
venture companies. We would like to grow talent capable of developing medical
equipment based on technologies born here and leading venture companies
that can apply it to a variety of fields. Even if it isn’t possible with today’s
technology, after 30 years there will be new technology. | would like students
to have the guts to revolutionize society and technology, and also to think
about what is important in their research, studying in their doctoral courses
with a long-term vision.

At CIBoG, the people and environment are already in place, providing the
opportunity for students to challenge themselves. What is needed is your own
motivation and the ability to work together with others in a team. I'm waiting

for problem-aware students to take up the challenge.
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With the development of new devices

and technologies,

there is a way to save more people.
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University Hospital Medical IT Center.
Specializes in upper limb surgery,
machine learning/Al, and image

activities by the Medical IT Center,
including the development of

such as loT devices and robots.
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Designated Assistant Professor, Nagoya

analysis/augmented reality. Promotes

cutting-edge information technologies

I would like to contribute to medicine by raising the diagnostic ability of

| participated in CIBoG because I'm interested in developing effective tools in
medical fields, such as Al that can be used to diagnose diseases. There are a
variety of problems in society, but problems where multiple fields intersect are
particularly difficult to resolve with an approach from only one field. | found
CIBoG to be extremely compelling because it promises to develop personnel
with expert knowledge of both medicine and informatics. The program
prioritizes first training basic skills, and | have so far been able to cultivate my
ability to give presentations in English and think logically, and have also
acquired basic knowledge of medicine. In future, | look forward to doing
research with medical data, which is difficult for students in information fields
to obtain. | also anticipate that analysis will become easier after learning how
professors in the School of Medicine read data.

Currently, | am working on research in speech separation and recognition. For
example, | am trying to improve the quality of technology that recognizes,
extracts, and converts voices to text from situations such as the conversation

between doctor and patient, where voices overlap with each other in

The important thing is that
research accomplishments are
used in real society.

AN N ZE D EREICERBLEL

complicated\ways. By converting
and sharing it it should be possibl
future, | would like to pursue developing both this voice recognition technology
and also Al technology for image diagn_osis. For cancer, the €lirrent situation is
that doctors with extensive experiencev i i sed on CT, MRI or

other images. Since there are few doctors with that level of experience, the

burden placed on each person is high. With this situation, | expect that

improving the quality of Al image diagnosis would be a significant contribution

to healthcare.

My future goal is to become a person who truly fuses informatics and
that end, | would like to
y expertise while also

medicine, and promulgates valuable tools in society.

continue to a doctoral course, and furthe
broadening my horizons{ | will continue my research activities, striving not only

to do research in a laboratory, but also apply that research to real society, and
create functional tools.
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Looking at the field of medicine from the outside, and searching for new solutions.

In the course | teach on Biomedical Data Science™, | introduce precautions to
take when using information from clinical medicine for research or the
development of new products. For example, bécause the information in the
electronic medical record is based on human interpretation, there are cases in
which the same drug may be listed as 60mg or one tablet, making the data
difficult to use. Even structured data such as test values can not necessarily be
used for product development. After all, in order for the fusion of different
fields such as medicine and information science to succeed, it is necessary to
grasp the basic core concepts and to deepen mutual understanding.

In the area of interdisciplinary fusion, | am contributing to Nagoya University
Hospital’'s Smart Hospital Initiative, which advances medical innovation through
technologies such as Als and loTs. | am promoting new communication
technologies to improve the efficiency of medical device use, as well as
collaborating with medical departments to develop medical Al and other

technologies. Recently, we developed an interface to visualize the location and
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uptime of medical equipment such as ventilators, which are attracting attention
due to the COVID-19. We are also promoting the Okumikawa Medical Valley
Project with Shinshiro City in Aichi Prefecture. Shinshiro faces problems such
as depopulation, a declining birthrate, an aging population, and a decrease in
the number of healthcare workers. The project aims to develop new healthcare
services to solve these problems through collaborations with not only medical
companies but also construction companies and component manufacturers.
Industry-academia collaboration is also being developed at CIBoG. | believe
that it is very meaningful that medical students, in particular, will be able to
gain new knowledge and perspectives from companies outside the medical
industry. One path is honing one’s expertise as a doctor and aiming to become
a renowned, but there is also the path of saving even more people by
developing new devices or technology through fusion with other fields. | hope
that students will broaden their outlook and consider the value of their
contribution to society.

* Please refer to the back cover.
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Second Year Master’s Student,
Department of Intelligent Systems,
Nagoya University Graduate School of

Informatics. After studying software
engineering at a university in China, he
came to the Graduate School of [

Informatics, known for its research v
achievements in Al research.
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The Development of AT Endoscope
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The development of endoscopic diagnosis and surgery assistance systems

using machine learning.

Artificial intelligence (Al) technology is being used in many different areas.
In particular, the development of machine learning technology for pattern
recognition such as image recognition or voice recognition has been
remarkable, with image recognition technology employing convolutional
neural networks (CNNs), a kind of multilayer neural network, also known as
deep learning, evolving rapidly.

With endoscopic colon examination, it is possible to observe the inside of a
person through video taken by a camera placed at the tip of endscope o
through a super magnifying endoscope, and for an experienced doctor,
find and diagnose colon polyps with high precision. However, for
inexperienced doctor it is sometimes difficult. In our laboratory, we
working on developing Al endoscopes that use artificial intellig
technology. We employ a method in which, in addition to providing a

where the CNN analyzes video images of the colon in real-time, at
attention by playing a warning sound and changing the color of the

when a polyp is detected, feature values that are effective in id

polyp types are calculated in real-time from super magnifying endoscopic
images of the surface of colon polyps, which are then fed to a machine
learning algorithm for classification. These systems have been approved

as medical equipment and are now used in places such as hospitals.
In our laboratory, we are also developing other technologies, such as a
technology where the CNN identifies organ regions from existing CT
images, and this is used to provide a laparoscopic surgery navigation
ystem for use during surgery such as for stomach cancer; and a
chnology where Al is used to diagnose COVID-19 patients from CT
ages. To conduct medical Al research, not only knowledge of medicine
images, technology for handling large volumes of data, and
computer-level large scale calculations, but also understanding of
and regulations for approval as medical equipment are necessary. A
ange of knowledge and experience is required, but this is an

ly exciting field.

(Kensaku Mori is responsible for the text in this booklet.)
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The Okumikawa Medical Valley Project
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Creating solutions for medical and health issues in aging communities
by industry-academia-government-people collaboration.

For Japan’s super-aging society, extending healthy life expectancy and
securing the working-age population are urgent issues. Research,
development, and implementation in the medical and health fields that
contribute to solving these issues involve multiple stakeholders, including
not only the companies that develop and market the products and the
users, but also medical professionals, medical institutions, insurance
companies, and government agencies. The creation of solutions that
reach users requires a well-designed process in which these stakeholders
are taken into account. In addition, as the necessity for needs—driv
research and development increases, a new form of highly diver
industry-academia-government-people collaboration that uses the
world as its field is required for its implementation.

Therefore, in August 2018, the Nagoya University Graduate Sche
Medicine and Shinshiro City in Aichi Prefecture signed a compre!
research agreement on areas including medicine and health maint

and started the Okumikawa Medical Valley Project.

To date, we have held workshops to share information on regional issues
and technologies from companies or research institutions, and to provide
a forum for diverse participants from industry, academia, government and

people to exchange ideas from their own perspectives.
We have also conducted technology trials as prototyping using loT
technologies from various companies, including insole-type loT load sensors.
Recently, as a project of the Ministry of Internal Affairs and
ommunications, we conducted a demonstration of a telemedicine and
alth promotion project in Shinshiro City using NTT DOCOMO's 5G
munication technology and the technologies of the companies

ipating in this project.

Okumikawa Medical Valley aims to be a place where
-academia-government-people collaboration can be realized with
pose of creating the solutions demanded by society and residents.

(Masaomi Saeki is responsible for the text in this booklet.)




