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Kansai University is celebrating its University Status Centenary in 2022
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Professor Rieko Karatani of the Faculty of Policy Studies
analyzes international politics from the perspective of mobilities.
Through this perspective, we are able to study the role and
meaning of not only the movement of people, but also the
movement of goods, and information, in actual, imaginative and
virtual worlds.
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Exploring the international politics through the perspective
of mobhilities

—— What is your area of expertise?

| specialize in international relations and international politics.
Generally, people tend to think of this field as a discipline that deals
with the relationships between states, such as the relationship be-
tween Japan and the United Kingdom, but I've focused on increas-
ing interconnections across borders in today’s world through the lens
of mobilities. Specifically, | have dealt with laws and policies regard-
ing nationality, citizenship, and migration with a focus on the United
Kingdom. My research covers the time from the forging of the empire
to that of dissolving it and to the post-Brexit era. The evolution of
international regimes on peoples on the move is also a subject of my
research.

—— What do you mean by “mobility”?

I'm referring to modern-day mobility that is characterized by the
existence of various forms.

It refers to not only the physical movement of people in the actual
world, but also the movement in the imaginative world through news-
paper, television images, books and movies. In addition to these two
forms, the movement in the virtual world via the internet has become
indispensable in our everyday life. With diversified forms of mobili-
ties available now, even if we remain in a single location in the actual
world, we are indeed “on the move” in one way or another.

The Refugee Convention established 70 years ago

—— Please tell me about the details of your research.

We assume that people who are forced to flee across state bor-
ders are considered refugees. In reality, the defition of a “refugee” is
strictly determined by the Refugee Convention (Convention Relating
to the Status of Refugees). It was established in 1951 through the
process of negotiation and contestation among various stakeholders
of the time. | investigated the process by which the Refugee Conven-
tion was enacted by reading archival materials and conducting inter-
views with those involved in its creation.

The Refugee Convention was not necessarily intended to protect
all the World War Il refugees. At the end of the war, Europe was eco-
nomically and socially devastated with an enormous number of un-
employed people. Governments in Europe were, in addition, urgently
seeking a solution to absorb people returning from battlefields after
the war. If a surplus population was left unattended, they feared that
social unrest would rise, and war might once again break out.

Everyone agreed that the surplus population in Europe had to
be dealt with, but disagreed how. One idea was to create an inter-
national organization that would protect the entire surplus population
through international cooperation. However, the United States, the
only country at that time that had the political and financial capacity,
was opposed to establishing such an organization with broad man-
dates. The United States wanted a more practical organization that
would not go againt its national interests. We ended up with the in-
ternational organization whose job was restricted to the legal protec-
tion of “refugees”. That is how the current Refugee Convention came
to be.
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The definition of “refugees” was established almost 70 years
ago. Applied rigidly in 2022, it is not adaptable to our current cir-
cumstances. The increasing number of peoples who need care and
protection today do not fit into a strict interpretation of the Refugee
Convention. For example, according to the Convention, those people
from a conflict zone are not defined as “refugees”. In a globalized
world with diversified forms of mobilities, we must consider that, as
the circumstances which force people to flee change, so do the defi-
nition of “refugees” and the protection regime for “refugees”.

Friends from abroad with different future paths unknown to me

—— How did you come to choose “mobility” as the topic of your research?
It all started when | was a senior in college. | was a student of
the English department, and | had been working part-time as an in-
terpreter. When we were talking about job opportunities, my friends
from Hong Kong who were studying in Japan told me they have
relatives in Canada and Australia, so they were considering working
in those countries, and my ltalian friend told me that she could get
a job in any EU member state. That was in the 1990's. It was a time
when overseas employment was not common for Japanese people.
| wondered why my friends from abroad had different paths that |
did not have. It was around that time that | became interested in the
movement of people across borders and the idea of mobility.

After graduating from a college, | found a job at a foreign-
affiliated bank in Tokyo. After working there for a year, | decided that
| wanted to study international relations, so | left and was admitted
to the Faculty of Law at Kobe University as a third-year student. A
seminar | attended covered children's rights and the rights of foreign-
ers. | found it interesting and wrote about Hong Kong immigrants in
London in my graduation thesis. Since then, I've been researching
the subject of migration and mobility.

| went on to Sophia University for my master's degree and Uni-
versity of Oxford for my doctoral degree. | have conducted research
while on the move myself, too.

—— What are issues of interests you are pursing while you conduct
your research?

| take the perspective of “mobilities” as the key for understanding
our world. It is said that we are influenced by our roots (origins) and
routes (paths). | feel there is a strong tendency to place importance
only on roots, such as blood relations and land, even though both
the political communities and the states in which we live are formed
on the basis of both roots and routes. We need to pay more atten-
tion to the implications of the routes, when we aim to understand
how we live today.

In particular, the discipline of international relaions tends to treat
the states as rigid and static. It is common to regard them as some-
thing immobile. However, a state is not just made up of land and bor-
ders. It is also made up of people. People live with their routes and
constitute history.

What | want to study are the diversified forms of mobilities and
their roles and implications for our everyday life. As | said, people,
goods, and information are all on the move, not only in the actual
world, but also in the imaginative and the virtual worlds. In general,
laws are often created under the assumption that immobility is the
norm and that mobility is the exception. As a result, people may not
be able to properly understand how mobility is utilized and what im-
pact it brings upon our lives today. How do | shed a light upon the
discrepancy between what is seen as immobile by law and what is
actually mobile in today’s world, taking the perspective of mobility
into consideration ? | want to continue engaging with this topic.

Immigrants or refugees?

—— What are some examples of the discrepancy between the legal
categories and the political world?

Around 2016, many people from Syria and South Sudan, for
example, attempted to cross the Mediterranean Sea, heading for
Europe. On the way, quite a few lost their lives in the Mediterranean.
There was a heated debate about whether they were immigrants or
refugees. According to the Refugee Convention, they are recognized
as refugees only after applying for asylum, so they were called im-
migrants at first. When people in Europe read newspaper articles
with the title of “immigration crisis”, they pictured illegal people from
the Middle East and Africa coming to steal their jobs for economic
reasons. In reality, most of them would have been accepted as “refu-
gees”, once they had claimed asylum. Leading media companies
such as the French newspaper Le Monde thus cautioned this gap
between what people perceived and what reality was, and stopped
calling it an “immigration crisis”.

This is one example of how we respond differently depending on
how we labeled people on the move. When they were labeled immi-
grants, they were immediately associated with illegality and perceived
in a negative light.

—— The means of mobilities are evolving dramatically. This makes
your research all the more important, doesn’t it?

Not only is this true for physical movement in the actual world,
but the technology for information has also developed along with the
Internet. Due to the COVID-19 crisis, online meetings have prolifer-
ated, and mobility in the virual world has become indispensable. In a
rapidly changing world, there are two types of people: those who can
command the diversified forms of mobilities and those who cannot.
Wealthier and more skilled people can easily move across borders in
one way or another, but others may find it more difficult. In the future,
| would like to focus my research on the strain that emerges between
those people with a high-mobility-class position who can act like
“mobility masters” and those with little skills on mobility who might
end up like “mobility outcasts”.
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Elucidation of Structures of Pareto Set

interms of Singularity Theory

Development of Optimization Algorithm by Holding Programing Contests

in Collaboration with Hitachi Ltd. and Hokkaido University
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Hiroshi Teramoto, an associate professor in the Faculty of Engineering Science, has
been working on the development of theoretical frameworks and algorithms through a

mathematical approach and applying them to various scientific fields.
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Dynamical system theory and singularity, which have many
applications to various scientific fields

—— What is your area of expertise?

The area | study is dynamical systems theory and applied singular-
ity theory. Dynamical systems theory is to elucidate dynamics of vari-
ous things ranging from small molecules to celestial bodies through a
mathematical approach using differential equations. Applied singularity
theory aims to apply singularity theory to various scientific fields. Sin-
gularity can mean different things to different fields of science. In the
current context, the simplest example of singularity is a stationary point
of a function, which can be generalized to that of a mapping. Recently,
| have been working on mathematical structures of Pareto sets and
fronts in multi-objective optimization problems by using singularity
theory.

Multi-objective optimization is a field that attempts to optimize
multiple objective functions simultaneously under certain constraints.
However, in general, trying to optimize the value of one objective
function results in a deterioration of the values of the other objective
functions, and it is impossible to literally optimize multiple objective
functions simultaneously. In multi-objective optimization, we therefore
consider what is called the Pareto solution, which is the solution where
the value of at least one other objective function must deteriorate in
order to improve the value of a certain objective function. In general,
there can be several Pareto solutions, and we need to select the ap-
propriate solution from among the Pareto solutions depending on the
situation. To do that appropriately, we need to know the overall struc-
ture of Pareto solutions. Our recent study elucidates the mathematical
aspect of the overall structure of Pareto solutions for a certain class of
multi-objective optimization problems.

—— What made you choose this field of research?

One of the usual practices in singularity theory is to reduce prob-
lems in geometry to those in algebra. | am interested in the fact that a
problem on a seemingly elusive geometric object can be reduced to a

solid algebraic problem by using singularity theory.

Once a problem is reduced to an algebraic problem, it may be
solved on a computer using methods such as computational algebra.
| also find it fascinating to be able to use the power of computers to
solve problems that could never be solved by human hands.

The Pareto set in a multi-objective optimization problem is also
a subset of the singularity set on the map defined by the objective
function, and it is possible to investigate the properties of the Pareto
set by examining the singularity set of the map. Another reason | have
continued this research is that there are various applications. | am also
conducting joint research with companies on this theme.

— How has the research theme changed so far?

“Nature does not know the boundary of science.” are the words of
Professor Kenichi Fukui, who was the first Asian recipient of the Nobel
Prize in Chemistry in 1981 and the founder of theoretical chemistry in
Japan. This is one of my favorite words.

Fields of specializations are boundaries created by people, We
may miss big picture of natural or mathematical phenomena if we get
caught in a specific field. For this reason, | have studied what | con-
sider to be important from time to time, rather than focusing too much
on a specific field.

However, research themes also come in and out of fashion, and
these changes are especially intense these days. | wish to seek some-
thing invariant because we are in an age of rapid change, and | have
chosen research themes that do not follow trends and that can solidify
the foundation.

Application of the multi-objective optimization method to
solve social prohlems
—— What exactly is the methodology called multi-objective optimiza-
tion?

A multi-objective optimization problem is, for example, a prob-
lem to find the mode of transportation to get to a city as quickly and
cheaply as possible. In general, there is a trade-off relationship be-
tween speed and cheapness, and it is common to find that we arrive
faster by plane but more cheaply if we take the train. In this case, the
two objective functions are time and cost. For example, besides going
by train or plane it is possible to go by bicycle, but if you go by bicycle,
it is more expensive than going by train if you include the accommo-
dation fee, etc. along the way. It also takes more time than going by
plane, so going by bicycle cannot be a Pareto solution. A Pareto solu-
tion is in a sense a trade-off, a curve that expresses gaining something
and losing something.

Although which mode of transportation should actually be used
depends on the situation at the time, we need to know the overall
structure of the Pareto solutions, which are a set of all possible choic-
es, in order to select the appropriate solution for the situation.

—— What kind of joint research are you conducting with corpora-
tions?

“Hitachi Hokudai Lab. & Hokkaido University Contest” is a pro-
gramming contest co-sponsored by Hitachi, Ltd. and Hokkaido Uni-
versity. Kansai University also cooperates in creating the problems. In
FY 2020, there were 1,700 participants from Japan and overseas. It
is a contest that aims to devise clear evaluation criteria and algorithms
for solving social issues that are becoming increasingly more complex,
and so far we have set questions concerning pre-processing technolo-
gies for annealing machines, shopping support services, and spatio-
temporal optimization technologies for regional energy systems, etc.
They are problems of algorithms to derive the optimal solution, and
what lies in the background is the multi-objective optimization de-
scribed previously.

The algorithms developed through the contest are examined for
practical application, and research results are presented at interna-
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tional conferences. In FY 2020, we published a paper “Multi-objective
Spatio-temporal Optimization of Transportation and Power Manage-
ment by Using Multiple Electric Vehicles in Nanogrid Networks,” which
summarized the top performers and the outcomes.

Topology optimization to construct the optimal structural

design
—— What are your aspirations for the future?

| am currently engaged in joint research on topology optimization.
Topology optimization is to optimize material distributions under certain
constraints to maximize or minimize a certain objective function. For
example, maximizing body stiffness of a car under a weight constraint
is a typical problem in topology optimization. In the previous stud-
ies, manufacturability of optimum material distributions has not been
taken into account and thus their application to the actual manufacture
was limited. We proposed a method in topological optimization tak-
ing manufacturability of optimum material distributions into account in
the paper “Topology optimization with geometrical feature constraints
based on the partial differential equation system for geometrical fea-
tures (Overhang constraints considering geometrical singularities in
additive manufacturing)”, which was awarded the Japan Society of
Mechanical Engineers Medal for Outstanding Paper in April 2021. In
the example of car design, by taking its manufacturability into account
on top of body stiffness, its optimization problem becomes a muilti-
objective optimization problem.

—— It has been a year since you started working at Kansai University.
Please tell us your impression of Kansai University.

The university is unique and different from others in that the De-
partment of Mathematics is independent under the Faculty of Science
and Engineering, and that specialized education is being developed. |
think this is one of the characteristics of the university. Also, the profes-
sors at the mathematics department are wonderful, and | am hoping
to do joint research with many of them.

—— Finally, can you give a message to the students?

In recent years, research fields come in and out of fashion rapidly.
For example, technologies such as deep learning, which were un-
heard of a few decades ago, have suddenly gained attention as the
performance of computers and other devices has improved, and new
technology such as quantum computers is expected to emerge in
the future. However, the foundation of mathematics underlying these
technologies has not changed significantly even in this time of rapid
changes. | hope you will not only acquire skills that are immediately
useful, but also the knowledge to survive through this time of rapid
changes at the university.
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Applying the power of networks
using smartphones and robots
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Have you ever been amazed by a school of sardines? An
individual sardine is small, but upon forming a group, they act
together like a single creature. Likewise, in the brain, an infinite
number of neurons build a network in a similar way, which creates
intelligence. One person who is attempting to apply the power of
such a network to engineering is Prof. Yasuhisa Takizawa of the
Faculty of Environmental and Urban Engineering.
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Considering a network as intelligence

— Tell us about your specialist area of research.

| specialize in Network Engineering. Of the three information pro-
cessing fields—“Internet of Things (loT),” “Big Data,” and “Al” —which
have been progressing rapidly in recent years, network engineering
is related to the loT. It is a technology that collects information on the
Internet through wireless networks by attaching sensors and wireless
devices to various things such as automobile engines and bridge piers.

A network has some characteristics such as being a transmis-
sion channel for data and a database. Taking a step further, we are
conducting research from the viewpoint that "if it were possible to
consider a network as intelligence, it would be possible to do a va-
riety of things.” The brain stores daily experiences as memories via
networks created by the neural system. A school of fish or a flock of
birds is also a network that acts as a whole very intelligently.

— A school of sardines changes its shape flexibly when a predator
approaches, doesn't it? It looks like a single creature.

An individual sardine can see only a small area. However, when
sardines school up, they form a structure. A sardine is very simple
and can get only a limited range of information, but they interact with
one another as a whole and display an intellectual structure. That is
the power of a network.

A system for capturing the positions of people and things

—— Tell us about the contents of your specific research field.

There are four pillars in our research. Of these, | will explain “self-
organizing indoor localization” and “mobile sensing cluster using
swarm intelligence,” which may be easy to understand.

Self-organizing indoor localization is a system for identifying the
movements of people and things at an event site or a factory. Re-
cently, in the fields of the IoT and Digital Transformation (DX), it has
been recognized that it is very valuable to identify the positions of
people and things. For example, a shopping mall manages the flow
patterns of people for sales promotions and a factory or construc-
tion site monitors the movements of workers for safety management.
In addition, there are a lot of needs at hospitals, airports, and event
sites; for example, there might be a need to accurately know the po-
sitions of patients who are hospitalized, customers who will board an
aircraft, and visitors who have visited an event site.

GPS is available at outdoor sites, but there is no decisive system
available at indoor sites. If a method employs wireless devices and
cameras, it is necessary to use many devices or to change the lay-
out frequently, which may be costly and make the system difficult to
maintain. For this reason, we have developed a system for identifying
the positions of people and things without installing infrastructure
equipment in advance for the positioning.

VAREERNRRICHITRAY— TN AESEB LAY AT L ¢ Self-Organizing Localization for Smart devices in large-scale indoor facilities
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Through a virtual mesh network composed by aggregating device neighbor topologies,the system estimates the geometry of the network

by self-organization and localizes the location of the devices.
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—— How does the system work?

When a target person uses their smartphone, a smartphone
sends the following information to a server: which smartphone is
located neighbor to the smartphone and the strength of radio signals
received from the neighbor smartphone. From the information col-
lected at the server, it is possible to identify the neighbor relationships
of all smartphones, which makes it possible to establish a virtual
network of smartphones on the server. However, the positions of the
smartphones are unknown. Therefore, the network of the neighbor
relationships of smartphones is random and unstructured. The in-
formation collected on the strength of radio signals between smart-
phones is repeatedly input to this random network. Through these
repeated inputs, a structured network emerges autonomously from
the unstructured network. In the structure created, the geometry
(shape) of the network is reproduced, so it is possible to know the
shape of the network. Therefore, it is possible to identify the positions
of smartphones that compose the network. In other words, even if
there is no infrastructure equipment for the positioning, it is possible
to identify the positions of people when they gather. As | have de-
scribed, a random, unstructured group gradually builds a structure
by having individuals interact with one another, which is called self-
organization.

Self-organization in networks can be seen here and there in the
natural world, in social activities, and in other areas. Celestial bodies
interact with one another via gravity, which creates a logarithmic spi-
ral network structure. When this mechanism is applied to human be-
ings, it can work as follows: people who have just entered a college
have no relationships with friends, but they gradually resonate with
other people and build networks of human relationships. Similarly,
business-to-business transaction networks in business activities,
economic alliances among nations, and military alliances among na-
tions are also actual examples of self-organization.

Disperse clusters, and searching for people who need help

—— Next, tell us about the mobile sensing cluster that uses swarm in-
telligence.

This research was born out of the idea that a school of fish and
a flock of birds act intelligently, so robots would also be able to act in
the same way by working together. We assumed a situation where
people are buried under rubble due to a disaster such as an earth-
quake. We came up with a method for searching for people using
many robots equipped with sensors that can detect human body
temperatures.

For example, suppose you search for a person using 50 robots.
When a robot gets promising information, such as “a person might
be buried around here,” it is efficient for several robots to search the
neighborhood intensively together as a cluster. Such clusters would
be created here and there. We think that a method for collecting in-
formation using many simple functional robots is more adaptable and
scalable than a method using a single high-performance robot.

A soft network is "alive"

—— Networks are interesting, are they not?

A diversity-encompassed network can respond to changing situ-
ations. Human beings are diverse; for example, a certain group might
play an active role in a certain situation, while another group might
play an active role in another situation. In such a way, a group that
plays an active role in a different situation is created spontaneously
depending on the people who have gathered together. A diversity-
encompassed network is the same.

In information processing, there is a similar thought that optimi-
zation and convergence should be considered as virtues. However,
a network that has been optimized for a particular situation cannot
respond to changes and will die like a living organism. To adapt to
changing situations at the right time, in a network, we aim to create a

structure like a living organism via diversity and encompass flexibility
by having the network change without making it converge, instead of
optimizing it by narrowing down choices.

However, a mechanism that imitates a living organism sometimes
makes errors in judgment. In addition, we don't know what kind of
structure the mechanism will create until the mechanism is actually
operated. To what extent can the mechanism eliminate mistakes
while maintaining a flexible structure? This is the most important is-
sue in engineering applications. It is also a point that interests us.

Developiny technologies that can be used in our society

—— What is the motto of your laboratory?

Research is not interesting if the goal is just to carry out research.
The target we have set is to try to develop technologies that will be
used in our society. Therefore, we try to visit technology exhibitions
and contact various companies. Discussions at academic confer-
ences are deep, but narrow in scope. At an exhibition, we can hear
opinions from various people that we had never considered, and we
can broaden our perspectives. There are also cases where we gain
inspiration from an exhibition and consider whether or not to change
the orientation of our research.

Self-organization and swarm intelligence are mechanisms that
can be seen in the natural world and in the social activities of hu-
man beings, and we think of them as profound themes for creating a
structure and then changing that structure. Actions common to them
are transitions and diversity. We have been conducting research that
searches for these transitions and diversity, not for optimization and
convergence.
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Search for unknown events by forming multiple swarms with multiple drones.
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