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Tokyo’s Future

Needs “Cultural Strength”

Innovative City Forum 2016 openled with
an address from Mr. Heizo Takenaka,
chairman of the Institute for Urban
Strategies at the Mori Memorial Foun-
dation, and Mr. Hiroyasu Ando, presi-
dent at The Japan Foundation, which
hosted ICF2016. Mr. Takenaka present-
ed an assessment of the current state
of the city of Tokyo and its future pros-
pects, for the purpose of discussion at
the various sessions of the two-day Fo-
rum to follow.

The city has taken on tremendous sig-
nificance as a site that enables innova-
tion through new connections made
between people, companies, ideas, and
every combination thereof. Further-
more, ingrelation to the phenomenon
known as the Fourth Industrial Revolu-
tion (or “Industry 4.0") as represented

reas such as arti-
ig data, robotics,

by advancements i
ficial intellig

play the ¢ rc)'l of providing a pro-
gressive li e arts have been
identifie rce of the creative

personnel who'will bring about the
city’s new state of being. The presenta-
tion alse indicated that the fusion of art
and technology could open a path to the
lifestyle of the future.

As for the “City Brainstorming” that
took place after the Welcome Address,
a platform was provided to consider is-
sues surrounding the city of Tokyo, by
way of an interactive survey of Forum
attendees. The audience was asked
questions about the current direction of
the world's cities, their predictions as

to where Tokyo will rank as a city by its
Olympic year of 2020, the element To-
kyo ought to pursue in order to become
the best city in the world, and their
thoughts on how Tokyo would fare un-
der the administration of Governor Yu-
riko Koike. What emerged from their
answers was that many participants
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Technological power

Infrastructure
development

had high hopes for Tokyo's future, and
that expectations for the city have been
growing over the last few years. Over
the following two days, the Forum
would move on to the Session portion,
with participants’ awareness of these
issues forming a common foundation
for the discussions to follow.

—A city that brings forth a new lifestyle by forging
connections between people, companies, and ideas

—Now, amid the Fourth Industrial Revolution,
the city plays an extremely significant role

—Tokyo expected to grow,
as confirmed by a'survey of attendees
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KEYNOTE SPEAKER

THOMAS HEATHERWICK

Founder and Design Director,
Heatherwick Studio

nurtured in Tokyo

The Design Needed in Urban Development
is Connecting the Old with the New

Since being appointed as the youngest
Royal Designer for Industry in 2004, Mr.
Thomas Heatherwick has been the
most important person on the world’s
design scene. Heatherwick Studio is
known for such projects as ‘Seed Ca-
thedral, the outstanding UK pavilion at
the 2010 Shanghai World Expo, and the
transformation of London’s famous
double-decker bus, and they are cur-
rently engaged in projects worldwide.
In his keynote speech, there were four
keywords that symbolized the studio’s
creative activities - redefining heritage/
soulfulness/human scale/future plac-
es.

First, he looked at the New Bus for
London project, advocating the impor-
tance of ‘redefining heritage’. In the re-
search stage of the project, Heather-
wick Studio focused on the fact that
there are as many as 7,000 red buses in
London, and they are seen more fre-
quently than specific buildings. As a
result, he pointed out that although

there are various examples of cultural
heritage in London, they include not
only buildings but also the famous red
double-decker buses. As one of the few
studios that have the privilege of creat-
ing new projects in cities, he pointed
out that he wanted to stop “destroying
old buildings and making new ones”,
and revealed his desire to make better
use of heritage.

The second keyword, ‘soulfulness’
takes the perspective of how people
can feel affection for inorganic build-
ings or cities. This was explained
through the case of the Learning Hub at
Nanyang Technological University,
newly built in Singapore in 2015. Devel-
oped with the aim of promoting com-
munication and the emergence of new
ideas, this building tends to attract at-
tention for its unique shape, but in fact
there is also ingenuity on the surface of
the walls. By applying irregular,
three-dimensional decorations to
brown concrete, unlike a flat and inor-

ganic wall surface, it was finished so
that even as a newly opened building it
was a comfortable space.

Based on the theme of the ongoing
Google California project with"New York
architectural design office "BIGY, the
biggest collaborative project of the past
few years, ‘human scale’ was intro-
duced as an important point of view for
achieving compatibility between huge
architecture having the size of an air-
port and a single person. He pointed
out that even in a building where 80,000
to 90,000 people come and go with
thousands of people permanently in the
building, there is a demand for spaces
of the size most suitable for human
senses and activities so that the pres-
ence of each person is not diminished.

For ‘future places’, Mr. Heatherwick in-
troduced the Garden Bridge, a bridge
that connects both banks of the River
Thames and features a garden where
people can gather. He touched on the

fact that in the past, cities would b

formed around a river, but now citie

are transfigured so that they are divid-
ed by the river. His hopes are to bring
people together, to bring communitie

together, through the power of design,|
The bridge was conceived as a meeting
place and, as the name “Garden
Bridge” suggests, the finished design i

full of natural beauty. As a slide show-|
ing\the architectural renderings wa

displayed during the presentation, th

sound of\camera shutters echoed
around the venue.

Finally, while touching on the problem
of current urban development that see
all cities developed in a homogenou
way, Mr. Heatherwick, who travels fre-|
quently between various cities around
the world, said he hopes that ther
would be discussion at Innovative Cit
Forum about what is needed in order
for Tokyo to continue to exhibit its origi-
nality in the future.
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—Machine intelligence has taken on
a sense of reality.

—A resurgence of interest in fundamental

neural engineering is leading the way
for the blossoming of computer creativity.

—There is a need for a neural network free
from social bias.

that involvg,"l'echnologies
that refleq!ﬂ.__’t e chan
—In the futireyh

|[g
g

| personal things

gs (as seen in loT), there is potential

in the Japanese culture of animism that finds “souls”
in things similar-toiindividual traits or personality
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—

A City is Not Infrastructure,
but a Place for Communication

Mr. Gerfried Stocker, who serves as ar-
tistic director for Ars Electronica, gave
aecture focusing primarily on “POST
CITY,X the theme of the 2015 Ars Elec-
tronica Festival. Posing the question of
how cities of the 21st century will be-
come for us who are living a novel life-
style as a result of the digital revolu-
tion, he showed that our age has
already entered a phase where the city
should no longer be looked upon as in-
frastructure but instead as a space for
communication and dialogue.

Since the time it hosted its first festival
in 1979, Ars Electronica has consist-
ently hosted participatory projects us-
ing media — such ag radio — that an-
ticipated the social media of today. As
seen in the case off Ars Electronica
Center, an institution with an educa-
tional focus that bridges the gap be-
tween a broad spectrum of people and
technologies, Mr. Stocker explained

that Ars Electronica has also respond-
ed to the transformation of cultural es-
tablishments that has accompanied the
changes in culture and art that have
come in response to changes in the
city.

He explained that when thinking about
“POST POST CITY,” in other words,
“what comes after POST CITY,” it is
important that we not simply think
about what appearance cities present,
but that we understand the opportuni-
ties that await us in cities and whether
we can make use of these opportuni-
ties. As a good example, he introduced
“House NA,” by Sou Fujimoto Archi-
tects, a house that has glass on all
sides, fusing what is public with what is
private. He also added that in cities
where identity becomes fluid, and es-
pecially in Japanese society, a driving
force of innovations will come from the

changing role models e.g. for women,
who are going to play a much stronger
part in our societies.

Mr. Stocker also mentioned that in
smart cities, which are made up of in-
telligent, autonomous systems, it is
possible to think about new cities driv-
en by relationship changes between
people and cars as new forms of com-
munication are explored between — for
example — driverless vehicles and pe-
destrians. He stated that the true chal-
lenge lies not in building driverless ve-
hicles, but in understanding the new
ecosystem for movement that will
emerge from the process. In other
words, he said, what is important is not
focusing on the technology itself, but
rather understanding the technology
and determining how it will develop. Mr.
Stocker concluded that in a future in
which technology will change from im-
personal things to personalized things

KEYNOTE SPEAKER

GERFRIED STOCKER

liEDirector, Ars Electronica

as seen in loT), he pointed out the po-|

tential of the Japanese culture of ani-
mism that finds “souls” in things simi-|
lar to individual traits or personality,
and encouraged the participants.

KEYNOTE SPEAKER

BLAISE AGUERA Y ARCAS

Principal Scientist, Google

The Potential of Computers

with Creativity

A principal scientist at Google, Mr.
Agiiera y Arcas is conducting research
into the relationship between physio-
logical brain function in humans and
artificial neural networks. Mr. Agliera'y
Arcas’ view, as he explained in a recent
presentation, is that computers should
not simply be regarded as tools for
analysis or calculation; rather, he
spoke of the creativity of machine intel-
ligence, and the power such art media
has to shape society.

Beginning in the 19th century, neuro-
science and computer science, which
had previously been closely interrelat-
ed, each developed individually as sep-
arate disciplines. However, about ten
years ago, with deep learning, people
began to take interest in fundamental
neural engineering once more, ex-
plained Mr. Agiiera y Arcas, speaking
about the history of his research. This
led researchers to realize the creative

potential of machines, he said.

For example, by running a program ca-
pable of recognizing images [of birds as
birds in reverse, new images of birds
may be generated. In other words,
feedback loop based creative process-
es — capable of creating order amid all
the chaos and noise, in the form of im-
ages — are now being actualized. It
may eventually be possible to repro-
duce the processes which oc¢cur inside
the human brain technologically. Such
systems are architecturally|similar to
the human brain, and are rapidly ap-
proaching something we can call intel-
ligence. Furthermore, this neural net-
work could potentially be used for
personal devices. Even without con-

ized management and conducting
training using masses of data, learnin
would be possible through local, de-
centralized means.

Finally, Mr. Agliera y Arcas addressed
the issue, likely to be a subject of con-
future, of data collected by
such personal devices, from society
and media, and\the biases generated
from this data threugh learning. He
stressed the need to develop technolo-
gy that eliminates discrimjnation and
prejudice to create a neuratnetwork
free from bias.
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Positioning Al at the Periphery

of Human Ability

Mr. Hiroaki Kitano, who has been at the
forefront of artificial intelligence re-
search since the 1990’s, has served as
a representative of the Sony Computer
Science Laboratory, which has pro-
duced a great number of excellent re-
searchers, and has the influence to be
considered the authority on artificial
intelligence research. A good example
is that Mr. Kitano started the interna-
tional robot competition “RoboCup” in
order to bring together the world’s best
minds.

“RoboCup”, which takes the theme of
football and its rules that are common
all over the world rather than natural
disaster relief or nursing care, can be
said to have prepared a stage where

searchers from all over the world can
participate. Speaking about the results
of 20 years of RoboCup, Mr.Kitano in-
troduced the.research team of Cornell
University, who won four consecutive
RoboCups, started a.warehouse robot

RoboCup, which is to transform society
and industry with the technology creat-
ed in the research process, is being
embodied in a splendid way.

After the competition robot, he talked
about the way autonomous robot tech-
nology is appearing in our towns, as
demonstrated through the case of the
world’s first automatic taxi service with
ordinary people on-board. One after
another, small technologies line up,
and we can reconfirm the view of the
world where sophisticated technology -
the “city” - is built, further enhancing
our expectation of artificial intelligence
and robots as an expansion of the "city”.

Meanwhile, while introducing a wide
range of research in the context of “hu-
man” expansion, Mr. Kitano said that
there is a strong interest in achieving
scientific discoveries with artificial in-
telligence, which until now can be sai
to have largely depended on serendipi-

company called “KIVA Systems”, and
were bought out by Amazon for approx-
imately 80 billion yen, illustrating how
the technology cultivated at the compe-
tition has greatly helped logistics to
evolve. The intent of establishing the

ty. As a backdrop, he cited the fact that
enormous numbers of papers (for ex-
ample, more than 1.5 million cases per
year in the biomedical field) cannot be
read by researchers, the fact that hu-
mans cannot describe things exactly as

Leading-Edge Technologies Session 8
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—The place where robot researchers
from around the world gathered
to solve social problems 20 years hence is ‘RoboCup’.

—Artificial intelligence and robots will bring about
logistics and automated driving as urban expansion,
and scientific discovery as human expansion.”

—Artificial intelligen
to "tools that

of papers are A, and 1% of papers as-
sert the opposite of A, in the case of
human beings, it is highly likely that
they will overlook or ignore that 1%.
But if you use artificial intelligence to
utilize big data, large scale parallel
computation, and advanced machine
learning technology, he said, things

Ip thinking'

ate knowledge itself

search work, it will become possible to
create new scientific information and
knowledge. While presuming coexist-
ence between artificial intelligence and
people, it can also be said that it takes
the form of two stages. In the future,
when discussing more concretely sym-
biosis with artificial intelligence in soci-
ety as a whole, since there is a possi-
bility that the artificial intelligence that
creates the knowledge of the latter it-
self can surpass people, there will be a
need for artificial intelligence to pursue
useful steps as the outer limit of “hu-
man” ability, beyond countries or disci-
plines.

9 Leading-Edge Technologies Session

Coexisting with Al Carrying Various Problems
Will Require Deliberate Preparation

Speakers Mr] Hiroaki Kitano and Mr.
Blaise Agiiera y Arcas, together with
Mr. Joichi lto [of the Program Commit-
tee, held the |panel discussion for the
session on leading-edge technology.

Mr. Ito'began by quoting from an article

lished in Nature magazine: “Society
will feel threatened if computers be-
come smarter than people, but with

o astutely pointed out that bias can
crop-up even in the idea of “safety,”
noting that in discussions of Al there
arises the ethical question of whether,
if an autonomo i i
person has an accident, the rich person
should receive rescue assistance prior
to other people.

Ito then focused on “federation” for the

P ]

[+

robots make decisions autonomously

while communicating with each other,

the urban-System will become fragile.

Mr. Kitano concurred that it is impor-
that robustness be built in.

Mr. Ito, on the other hand, taking into
consideration the evolutionary theory of
the survival of the fittest, pointed out
that — due to a great lack of time — it

discussion started off by considering

how Al is positioned-in society.

Mr. Aglieray Arcas, who researches
machin€ learning at Google, said that
because the bias involved in data learn-
ng in Al will not go away, not
everything can be automated. He said
that under certain conditions, Al must
be positioned assuming a bias.

Mr. Kitano acknowledged the existence
of bias, but stated that the question is
also how far human beings can be
trusted. He added that it is precisely
because accidents due to human error
will not go away that automatic driving
and autonomous cars have come into
existence.

purpose of unifying Al, stating that even
if a large number of computers are
linked together they do not become
smart, therefore it is important to make
the best use of existing computers. Mr.
Kitano added that artificial intelligence
systems all have different strengths
and weaknesses due to differences in
their algorithms, their learning data,
and so on, so what is needed is to com-
bine them and make full use of them.

All three speakers were in agreement
that, in exploring the positioning of Al in
society, attention should be focused on
networks rather than individual units.
The discussion then moved on to what
sort of decision making Al should carry
out in cities. Mr. Agiiera y Arcas
brought up as an example the RoboCup
that were discussed in Kitano's pres-
entation, saying that unless multiple

would probably be difficult for humans
to build up>from zero a system that
would have robots survive and evolve
as species. He said that the question of
how society and robots will evolve while
cooperating closely is also i
He commented that we should focus on

the difference between Western soci
ty, which is trying to tax Al on the
grounds that it steals work, and Japan,
which seems to be compatible with Al
for reasons both of religion and of a
social structure that features a short-

age of labor.

In addition, on the question of Al an
work, Mr. Ito advanced the idea that to-
day, when there are different levels of
awareness regarding employment, it is
important that planning be done with a
view to a future in which Al will be leve-
led. At the same time, he hypothesized
that when Al becomes a solution that
aids work, then optimization will prob-
ably be more important than boosting
efficiency, saying that such measures
of optimization as happiness and GDP,
as well as the value of Al for mothers,
can be measured and created.

The discussion closed on the note that
some sort of engine is needed in order
| to academically and — above all
— culturally assimilate into society,
and |that in the long term the outlook
seems optimistic.

—The societal value of Al is greatly dependent

upon ethical considerations

—The ability to track coevolution between Al and society

by comparing the spread of

lin the West and in Japan

—Al is more useful for optimizing solutions

than for making them effici

SPEAKER

HIROAKI KITANO BLAISE AGUERA
President and CEO, Y ARCAS

Sony Computer Principal Scientist,
Science Laboratories, Inc. Google

| W T
T A

MODERATOR

JOICHIITO

Director,
MIT Media Lab

puh.



"Antidisciplinary” is a whole concept of
research which straddles multiple dis-
tinct fields which seem unrelated to the
current state of the art. The JoDS
(Journal of Design and Science) pro-
motes schools of thought aimed at
bringing narrowly conceived design into
broader contact with science. Mr. Joichi
Ito, Director of the MIT Media Lab,
served as the moderator and intro-
duced Ms. Neri Oxman, associate pro-
fessor of Media Arts and Sciences in
the Lab, as the representation of the
creator ethos of this new generation,
after which she gave a presentation.
Ms. Oxman is an architect, designer,
founder of and the person behind a re-
search group within the Lab which
studies the integration of digital design

—At the heart of material ecology are “digital design”

and “biological design

—Create materials which support human life

and wearables which grow microbes

—Reform of urban planning and architectural structures

based on biological networks

alds by Oneself

ith biological design. In our modern
age known for being in the Fourth In-
dustrial Revolution, she has freed de-
sign from constraints imposed by the
manufacturing industry in the past and
ives to combine ecology with the

with this concept.seem to come alive
while at the same time_maintaining an
intimate relationship with the sur-
rounding environment.

For example, in the Wanderers series
one of the projects introduced by Ms.
Oxman—is a wearable designed to be a
life support suit for human interplane-
tary travel. This wearable incorporating
synthetically engineered microorgan-
isms is conceived as a living wearable
which facilitates the survival of humans
in the harsh environment of space. Be-
cause these projects were realized with
3D printing technology which can freely
manipulate density, color, and shape,
Mushtari—an integration of a wearable
with a biological organ system—com-
bines E. coli bacteria with cyanobacte-
ria capable of photosynthesis. She ex-
plained that the cyanobacteria create
sucrose via photosynthesis, which the
E. coli consume and use to generate
biofuels. Ms. Oxman said that this

Leading-Edge Technologies Session 10

LEADING-EDGE TECHNOLOGIES SESSION 2l

“New Metabolism: Krebs Cycle of Creativity”

product is similar to a digestive system
located outside of the human body but
which, at the same time, continues to
grow on its surface.

After that, applications for urban plan-
ning are just a small step from this
material ecology approach, said Ms.
Oxman. Besides Ocean Pavilion—a
large scale exhibit of transparent, wa-
ter-soluble biodegradable materials
representing the first foray of a design-
er into the domain of chemistry—, Ms.
Oxman has also jointly developed the
3D printing of glass. While only small
rojects are underway at the moment,

she indicated that they are aiming to
exhibit large-scale works in the future
through a process not unlike repeating
an ongoing experiment. Against this
backdrop, she said that refined shaping
of the internal structure of glass was
possible and presented a vision of the
future where it is possible to seriously
consider the biological regulation of
architectural structures.

11 Leading-Edge Technologies Session

——Conceivedha
Metabolism is fina

—Designers and architec
brought about by biology

—Creativity cannot be demon
about physical elements su

a century ago,
feasible with the advancement of te

strated without learning

e at the heart of the design revolution

ovement and shape

Modern Technology is Giving Shape
to the Dream of Metabolism

After Ms. Neri Oxman’s speech, she
was joined by Mr. Joichito and the two
members of the MIT Media“Lab talked
about metabolism, digital design, and
the relationship between science and

power and high resolution that also
enable designs to be made at genome
size. Ms. Oxman also explained that
modern designers and architects are at
the center of the revolution, and biology

art.

First, Ms. Oxman talked about her deep
association with Metabolism, having
grown up with parents who were archi-
tects that respected the works of Me-
tabolism, and mentioned an episode
where she had a poster of Tokyo Bay in
her room from a young age. And, while
evaluating the Metabolism architects
who conceived a positive future for
postwar Japan, she pointed out that, if
at the time they had had the knowledge
of biology and digital tools that we have
today, they might have been able to ac-
curately realize their concepts. Specifi-
cally, she added that although it was
designed for assembly at that time,
now it can be created not only as a so-
called metaphor but in reality, as we
have all the tools with high computing

is.at its heart.

is possible to actually create™and.use
those tools, the output of creativity
change. He also pointed out that if yo
do not understand tools and science,
you cannot make complicated architec-
ture or imagine something new by
looking at completed structures.

Ms. Oxman described the material suc-
cess scenario of contemporary design-
ers and architects by way of the exam-
ple of placing a microscope on a desk.
That meant you could change your per-

ception by seeing the world using dif-
ferent lenses, leading to a new way of
looking at architecture and products.
She explained that by looking at the
world through a lens not at the human
level but at the microbial level, you can
obtain something of significance.

Agreeing with Ms. Oxman'’s remarks,
Mr. Ito expounded that unless physical

MODERATOR

Director, MIT Medi

elements such as movement and
shape are learned, creativity cannot be
exhibited in that area. From this, he
said, art is a physical recognition while
at the same time converting a certain
cognition into science, and encompass-
ing various perspectives will become a
human resource that connects art and
science.

SPEAKER

NERI OXMAN

Associate Professor,
Media Arts and Sciences,
MIT Media Lab



om Sachs is an artist who

works primarily as a sculp-

tor. His projects utilize

methods related to cultural
anthropology such as bricolage, where
new products are assembled from
whatever materials are on hand, and
imitative techniques, where related ob-
jects are presented together in order to
represent a causal relationship. These
methods have driven Mr. Sachs ever
since he constructed a camera out of
clay when he was 10 years old.

For example, a guillotine featuring the
Chanel logo is on exhibit at the Pompi-
dou Center in Paris. Mr. Sachs states
that the placement of his guillotine,
which represents a part of the history
of France, into the permanent exhibi-
tion at the Pompidou ceriter, speaks to
the provocative power achieved by

co-founder of The Center
for Genomic Gastronomy,
researcher at the Dublin
Science Gallery and artist,
Mr. Zack Denfeld introduced the
center’s initiatives that he leads.

Established in 2010, the center, which

elements react with each other to stim-
ulate a viewer's intuition.

While Mr. Sachs previously used icons
that invoked the McDonald’s brand to
create works that confront consumer
society, he has recently trained his at-
tention on projects relating to space
exploration, represented by NASA.
What Mr. Sachs interrogates through
his pieces that imitate the Apollo moon
landing or tell the story of the first
women to land on Mars is nothing less
than our worldview and the way in
which objects are made. Furthermore,
he says that his project imagining the
exploration of Jupiter's moon Europa,
which is thought to harbor life, uses the
activity of collecting life on Earth to re-
examine humanity’s colonialist im-
pulse.

In recent years, many of his pieces deal
with tea ceremony as a method of reex-
amining human activity in space. One of
these is a handmade and misshapen

A ]

SESSION 1 “THE UNIVERSE ADRRMITA RIS

researches the biotechnology and bio-
diversity of human food, has cooperat-
ed with scientists, chefs, farmers and
hackers and is a think tank that devel-
ops projects in North America, Asia and
Europe. The results of the center’s re-
search take the form of objects and ex-
hibitions, meals, labs, workshops and

—The Center for Genomic Gastronomy is
an artists’ collective that studies biotechnology
and biodiversity surrounding food.”

—Expanding on the Problem of Food on a Cosmic Scale,

while Adjusting to Trends

Following Molecular Gastronomy.

—Gastronomy on Earth and Researching
Semi-permanent Agriculture in Outer Space

tea bowl engraved with the NASA logo.
Mr. Sachs states that his own finger-
prints are likely to remain on the bowl
for 2,000 years. Other works include an
electronic and fully automated tea
whisk, which aims to immediately per-
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fect an action that is said to require a
human to practice it 5,000 times. These
works and other examples wherein the
artist freely combines icons to express
his unique worldview were on display
at the venue.

—Applying bricolage, previously used to rethink
the tenets of consumer society,

to the problems of space.

—By recreating spaceships and the NASA logo,

-

publications. For example, center
co-founder Cathrine Kramer ran a pro-
ject to snow strawberry ice cream, tak-
ing her cue from the approximately
1,000 rockets that were used to keep
the sky clear for the opening ceremony
of the 2008 Beijing Olympics.

The Center for Genomic Gastronomy,
which promotes a variety of projects
that stimulate debates such as this,
has mainly gone forward with resear
about the current state of foo
earth. However, recently inspired by the
wonderful research regarding the con-
dition of food in outer space, members
of the center have attended ESA (Euro-
pean Space Agengy) workshops, step-
ping into new territory. Mr. Denfeld
stated that research such as this has
put the focus.on what is grown on the
“farm,” including.in outer space. This is
a reaction to the recent trends of mod-
ern reputable chefs and researchers
who took the lead in driving molecular

these works questions our worldview

N e \Wd [LWINCH ODIE

gastronomy, scientific analysis in the
kitchen (personified by the restaurant
EL Bulli), as well as farm to plate res-
taurants firmly stamped with organic
and farmer-originated as their style
[personified by the restaurant NoMA).

Currently, The Center for Genomic
Gastronomy is tackling issues from the
cosmic scale viewpoint described above
to the “problem of taste.” By using egg
foams, which are 90% air, they perform
sting, to test what our environ-
like. They are also using a
tear-drinking.moth to research what
we taste like. Mr. Benfeld said that poi
of view such as these are arrivin
vast concepts of Gaian Gastro
Permaculture in Outer Space.
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ffice. The two firms joined forces in
2015 to assemble a team of experts
from a wide range of fields to partici-
pate in NASA's 3D Printed Habitat
Competition for crew of four to live on

—The Mars Ice House subverts certain conventions
of human habitat design on Mars through

its use of both structure and

—Though.it may be some time
are constructed on Mars, the
will ultimatety.be human, an
the sensibility sk

—The mining of water-ice isa

ould be familiar
and the values based.on human factors:

Mars. Their innovative proposal, Mars
Ice House, utilizes ice-from below the
Martian surface and won'the top prize
in NASA's competition.
There is abundant ice below the sur-
face of Mars. Though recent findings
have proved this to be the case, nobod
thought to link the availability of ice
with a habitat for humans. While inve

-
tigating ways to fulfill the competi-
tion’s requirement to use construction

materials.

before habitats
occupants
d therefore

necessary

and indispensable mission activity if we are

to achieve prolonged human

n the discussions, speakers who have

launched and are engaged in projects
related to space from a va-
riety of standpoints spoke
about the significance of
human presence and of

manned missions in space travel.

Mr. Tom Sachs, who parallels NASA's
space development program through
handmade imitation, looked back at the
negative history traveled by humans by
means of entertainment, and described
how people aim to connect with each
other by presenting old and new worlds
as a single structure.

Ms. Melodie Yashar and Mr. Masayuki
Sono, who collaborated over the course
of a NASA competition and designed an
award-winning Mars habitat made of
ice, are paving the way for design pos-
sibilities in space development to be
open to not only engineers but also to
designers and architects. They de-
scribed the excitement of their ongoing
work, in which they consider new op-
portunities for space exploration
rough collaborative research, innova-

Mr. Zack Denfeld, who explores food in
space, noted that holding dreams about
space has a symbolic value in that it
creates circumstances and perceptions
we could not’have foreseen, and thus
contains a hidden power. With respect
to the questions of why human beings
t go to space and why robots can-

habitation on Mars.

not go instead,

Mr. Denfeld emphasized that culturally
we benefit from the return of people
who have gone to space. Mr. Sono, too,
agreed that new perspectives can be
gained by having people, rather than
robots, go into space.

In response to Sachs’ remark that pro-
jects involving space are all “re-
al-world” projects, Mr. Fumio Nanjo

materials indigepous to Mars, the
team realized that not only is ice a
source of life<sustaining water, but it is
also highly effective as a radiation
shield,making water-ice mining a nec-
essary and indispensable mission ac-
ivity for prolonged human habitation
on Mars. The result was a brilliant al-
ternative to the conventional approach,
which.often involves burying the habi-
tat underground and using topsoil
(regolith) as a basic building material.

Ofthe approximately 200 entries in this
competition, Ms. Yashar and Mr. Sono’s
eam was the only one to propose cre-
ating a habitat out of water-ice. Despite
nuity of the concept, the team
in fact revealed that at one point they
had investigated a variety of topsoil-based
habitats. What ultimately brought them
back to the unprecedented concept of
Mars Ice House was a persistent desire
to liberate the inhabitants\from a per-
ceptually isolated space. As a result,
they arrived at the novel concept of con-
structing the ice-based structure within
the translucent pressure membrane
rather than outside of it as convention-
ally conceived, so that after the appro-

said in summary that space, which
holds an overwhelming reality while
also stimulating tHe imagination, has
an endlessly suggestive presence when
the relationship between science, tech-
nology, ahd human beings is consid-
ered. Mr. Nanjo continued by noting
that, with the involvement of humans,
space issues always encompass cul-
tural issues. This breught the panel
discussion to a close.

priate environmental pressure is creat-
ed, the interior wall can be constructed
by means of 3D printing. Moreover,
they stated being drawn to the translu-
cency of ice, which allows for the
tration of natural light, as well as.i
beauty as a building material.

pene-

Ms. Yashar and Mr. Sono stated that the
team resolved to design the Mars habi-
tat based on design values which we
would otherwise employ here on Earth,
and would not treat the design differ-
ently due to its setting in a foreign envi-
ronment or its schedule to be built
decades in the future. They set thei
sights not only on functionality, but-also
on a design that would serve as‘a land-
mark for life.

Ms. Yashar and Mr. Sono’s team, who
stated that NASA's‘appreciation of their

space’exploration contribute and bene-

fit‘our world here on earth, are now
working with NASA Langley Research
Center in the development and design
of a related Mars habitat concept.

—The scope and ambitions of space architecture have now broadened,
with the door open to not only engineers

—The innovative significance of humans themselves visiting space

rather than robots

—The significance of space travel, which represents scientific progress
and the future of technology for all human beings

SPEAKER

TOM SACHS ZACK DENFELD MELODIE YASHAR
Artist Artist / Co-founder, the Center Architect,
for Genomic Gastronomy / Space Exploration Architecture /

Researcher, Science Gallery, Dublin

Assistant Professor, Pratt Institute

MASAYUKI SONO

Co-Founding Partner,
Clouds Architecture Office
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common value

in our cultural heritage

—We enjoyed the George Town Heritage Celebrations
because it is the project belongs to the communities

of George Town

—Cultural heritage is something we identify as important
and wish to pass it to the next generations

eorge Town on the Malay-

sian island of Penang,

which is about five times

bigger than Ueno Park. It
was registered as a UNESCO World
Heritage Site, along with Malacca, in
July 2008 for its unique townscape and
outstanding multicultural heritage
within the city.

After building a career as a public poli-
cy expert in diverse cultures such as
Thailand and Sweden, Dr. Ang Ming
Chee became General Manager of
George Town World Heritage Incorpo-

ietnam has a population of

almost 100 million people

and is similar in scale to

Japan, including the area
and the shape of the country. The rep-
resentative of the Vietnam-based, in-
ternationally active Vo Trong Nghia Ar-
chitects, Mr.Vo Trong Nghia studied in
Japan from his time in technical col-
lege, and later under Hiroshi Naito at
the University of Tokyo graduate
school, returning to his home country
in 2006. In order to overcome the over-
whelming shortage of greenery in Vi-
etnam’s cities, he comes up with solu-
tions through architecture and urban
planning.

In Ho Chi Minh City, there are only 0.7
square meters of green space per per-
son. Considering that in Tokys.it is 10.6
square meters and in Singapore it is
60.0 square meters, there is a drasti

shortage of greenery in cities, an
seems like a concrete jungle

d

numbers of motorcycles and ca
increasing every year, and the li
environment worsens. As a result, Vi-
etnam’s cities are tormented by pollu-

rated and serves to bridge gaps of poli-
cy implementations and community in-
terests on cultural heritage
conservation and safeguarding efforts.
The tasks to achieve mutual consensus
may be challenging but continuous
outreach and education efforts have
been ongoing through various pro-
grams and projects.

George Town has outstanding tangible
heritage properties and unique land-
scape of intangible cultural heritages.
After successfully establishing the
George Town Special Area Plan to

—Greening through constructi

—Innovative ideas to creat

h
in “Pots for planting tree&a

—Using greenery to change a

tion, flooding, overheating, and peo-
ple’s subsequent inactiveness.

In response to this situation, Mr. Vo
turns the parts of‘a house into “pots” -
he designs green heuse structures
where the’roof of a room\is assembled
from “pots” that have trees\planted in
them. In tropical areas like Vietnam,
both rainfall and the amount of tight
are ideal, and almost no plant mainte
nance is required. When constructing
one house or one building, he says that
t is vital to increase the greenery as
much as possible.

e also designs villas that have gar-

manage the tangible elements, it is
now focusing on the safeguarding of
the intangiblé heritage. Among the ac-
tivities conducted is the “George Town
itage Celebrations” event held
every July. Every year it looks at the
own with a different theme, that is,
looking at the town from a different
perspective, rediscovering what kind of
people live in George Town, or what the
regional identity is. In 2016, with the
theme of traditional sports and games,
games that use toys no longer in circu-
lation were revived spectacularly dur-
ing the event with participation by more
than 8,000 people.

The feature of this event is in the way
that it is held. Dr. Ang stated that while
there is diversity in ethnicity, culture
and language, people shared the ap-
preciation of wisdom and knowledge
from the older generations, and also
wish to pass on something good for the
next generations. Therefore, Dr. Ang
and her team interviewed and commu-
nicated with the local communities to
identify their cultural elements, to doc-
ument this important information and
to package the elements in an interac-
tive and educative manner for the Hep?
itage Celebrations. To that end,the

dens xerically installed atvarious leyels
I[_'Pj“eights] of the-house. Higﬁy transpar-
ent design coupled vah things'like be=

lmglatﬂgﬁ see the diningroom &:ross

ample of how the usage is well thought
out as one can view the gardens at sev-
eral levels from the room. In addition,
various ways to increase the city’s
greenery area have been implemented,
including the tops of pitched roofs de-
signed like parks and, organically en-
twined with the surrounding land-

the ga'rden from the bedroom, is ané—\growing vegetables. Ayl ol

He also demonstrates his skills at edu-
cational institutions. One example is a
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ernment of Penang paid for not only the
salaries of 43 participating contract
staff such as curators, project coordi-
nator, logistic coordinators, designers
and so on, but also to cover the cost for
120 days of preparation work, which
included the research, documentation,
publicity and logistic arrangements.
The event also mobilized some 400
young volunteers who supported im-
plementation of the event on the day.
Moreover, by obtaining the cooperation
of the local residents, roads are cleared
within the heritage area to enable the
public to engage in cultural heritage
activities at the backdrop of the herit-
age town.

Regarding the point of cultural heritage
conservation, Dr. Ang also addressed
the strategies to reach out to broader
audiences on cultural heritage mat-
ters. This included framing the activi-
ties to suit the interest and needs of
target audiences according to their age
groups and linguistic backgrounds. In
particular, the game cards that have

been produced from research and in-
terviews with the local community are
translated in four languages (Tamil,
Chinese, Malay, and English) and these
can be downloaded for free from the
website. She also stated that measures

tral garden for the
fun around the cit

is a university ca

mpus where the whole
isdesigned as a »oédst, one huge activi-
ty%ace that€an be used for walking
and sports, as well as studying, of
course. In addition, Mr. Vo introduced

various building materials made from
bamboo.

15 Art & Creativity Session

r. Yukinori Yanagi is an artist
whose works relativize sys-
tems regarding art and are
full of humor and criticism.
While living in Onomichi, Hiroshima, he
currently works on a project that con>
nects the islands of Setouchi Inlahd
Sea and revitalizes buildings there.

Mr. Yanagi, who used to livein New York

relationship between capital and art.
He was looking for something in Japan
that touched his soul, something that
he could call his life work, when he
discovered Inujima, located in the east-
ern Seto Insland Sea. On this small is-
land with a population of about 40 peo-
ple is a copper smelter, built in the

Meiji era. With Japan modernizing to
catch up with the West and losing as
many things as it gained, this copper
smelter was lost as well, finally be-
coming abandoned in the process. Re-
cently, city dwellers are causing prob-

ity as a ‘living museum’

n the panel discussion be-
tween Ang Ming Chee, Vo
Trong Nghia and Yukinori
Yanagi, the topic under dis-
cussion was the issue of how, when
launching a new project, to make use
of the city’s pre-existing historical her-
itage.

Dr. Ang, who is involved in the conser-

the world heritage site.

Meanwhile, Mr. Yanagi, who created an
art museum based in a Meiji era cop-
per refinery on the island of Inujima in
the Seto Inland Sea, stated that rather
than the art that is contained within it,
the sense of message of the building

—Balance required for gentrification

tween Tokyo and Fukushima where the
nuclear accident took place.

This is where Mr. Yanagi created the
Inujima Seirensho Art Museum. This
building doesn’t have a machine room,
and runs solely on renewable energy
such as air flowing through chimneys.
One major exhibition theme is Yukio
Mishima, who warned about values
that were lost in the postwar economic
growth of Japan. Yanagi’'s piece ap-
proaches modern Japan critically by

earth because he got too close to the
sun, reflecting how_pre€sent day hu-

mans are too trusting of technology.

The museum also exhibits other works
that can’t be held in other museums,
such as the “Kosagi Island Bio Isle Pro-

itself is important. He also said tha
the buildings bombed in Hiroshima, as
a site unique in the world, will produce
a strong message if combined with art.

Mr. Vo, who is engaged in urbah archi-
tecture in Vietnam, is at the"same time

aware of the current trend to reconsid-

er the role of the architect themselves,
as symbolized by'the words to the ef-
fect that the afchitect’s job is re-con-
nect the hdmans and nature in cities
where greening is required. In re-
sponse to these arguments, Ang re-
ponded that she believed the whole
city is a “living museum”, in which the
way humans walk, speak, and exist is
all an exhibit, and stated that the defi-
nition of a museum is also currently
being reconsidered.

In the question-and-answer session
with the floor, the positive and negative
parts of “gentrification” caused by the
influx of artists in the city and the revi-
talization of cultural activities were
discussed. Dr. Ang cited examples

<

ject” and “Art Base Momoshima”. Mr.
Yanagi continues to create projects that
revitalize marginal islands of the Seto
Inland Sea into independent organ-

FUMIO NANJO

Director, Mori Art Museum

SPEAKER

A project on the islands of the Seto Inland Sea
italizes rural areas while reevaluating
historical meaning

roblems of modern day Japan are relativized
by the Inujima Seirensho Art Museum

nds

isms that are symbiotic with the envi-

ronment, and proposes to realize art
tourism by sea route.

=
fi
ANG MING CHEE VO TRONG NGHIA YUKINORI YANAGI
General Manager, Architect / Artist
George Town World Heritage Founding Partner,
Incorporated Vo Trong Nghia Architects

where tourists flooded locations with
mural paintings and disturb the daily
lives of the local residents. Mitigation
strategies such as educational pro-
grams can be introduced for these
tourists on the heritage values sur-
rounding the arts exhibitions. Mr. Vo
also touched on the situation in Hoi An,
which was designated as a World Her-
itage Site but where the activities of
artists are not continued. Mr. Yanagi

pointed out the difficulty of inviting art-
ists, who seek free expression activi-
ties, to one area to make them active.
Throughout the discussion, it was con-
firmed that it was necessary to contin-
ue thinking about the relationship be-
tween new urban projects, people, and
Asia’s historical heritage, from the
various standpoints of engaging in ur-
ban planning, architecture, and art.
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—Future Tokyo Session imagines the future through brainstorming

OPENIN

NAOKI ADACHI

1ZUMI OKOSHI
Founder and CEO, Head,

Response Ability, Inc. Dentsu Innovation Institute

oting Einstein’s statement that, “Im-
agination is more important than
knowledge.”

For “Future Living,” in which the partic-
ipants consider the lifestyle of Tokyo 20
ears from now, Mr. Adachi from Re-
sponse Ability, Inc. indicated that the
purpose of the discussion is to e

rough the broad advancement
om people’s feelings
to'a macro@conomic environment

—Expectations for changes in ways of working
2 ppresent each participant’s awareness of issues

MODERATOR

KOJI KOIZUMI
Founder & CEO,

HIROO ICHIKAWA

that he expects the talks to advance to-
ward a philosophical discussion of what
people will live for. In addition, he an-
nounced that specialists from various
fields, such as 3D printing and fe-com-
merce, will participate as speakers.

Next, Ms. Okoshi from the Dentsu Inno-
vation Institute explained the aim of
“Future Work,” forvhich the most
change was anticipated in the survey
prior to the session. Ms. Okoshi raised
the keywords of artificial intelligence
and robatics, keywords about which
many lectures were held during
ICF2016, and posed a request to dis-
cuss a society in which Al coexists with
humans. Also, while touching on the
fact that 2 people from companies of-
fering crowdsourcing, a new way of
working, will participate as speakers,

Professor and Dean, Professional Graduate School
of Governance Studies, Meiji University /
Executive Director, The Mori Memorial Foundation

HEIZ0 TAKENAKA

Professor, Toyo University / Professor Emeritu
Keio University / Chairman,

Institute for Urban Strategies,
The Mori Memorial Foundation /Director, Academyhills

she spoke about the necessity to cap-
ture the economic impact of new ways
of working from a macroeconomic per-
spective.

Mr. Koizumi from R.GENE Inc. an-
nounced that during the “Future Mobil-
ity” breakout session, he would like to
deepen the discussion about mobility in
Tokyo in 2035 through examining case
studies, such as the rapidly advancing
autonomous vehicles. He stated that
although this field is frequently covered
in media, he would like to speak with
the speakers, who have accumulated
practice and knowledge in their fields
of specialty, about how life will change
in the city and for each individual per-
son through changes in mobility.

Finally, Mr. Ichikawa, a member of the
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Program Committee and the facilitator
of this breakout session introduced
“Future Entertainment.” Because en-
tertainment is a broad concept, Mr.
Ichikawa stated that the discussion will
be broken into the 4 categories of 1) in-
door entertainment represented by
household gaming devices, 2] outdoor
entertainment represented by movies,
3) shopping centers as complex facili-
ties, and 4) outdoor entertainment in
public spaces. Within this framework,
he spoke of his desire to investigate
universal humanity by thinking back
about the past while imagining the fu-
ture to examine whether people’s feel-
ings have changed from the past and if
these feelings change when the envi-
ronment changes.

17 Future Tokyo Session : Tokyo 2035
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A Society of Diversified Lifestyles
Requires Diversity from Individuals

In this session, moderated by Mr. Ad-
achi, who has been working on biodi-
versity issues through collaboration
with leading companies, an active de-
bate was held on human life and the
way we live it, and how the progress of
technology and the changing environ-
ment are re-defining these ideas.

Rakuten Inc. executive officer Mr. Ichi-
hara, who has been observing changes
in people’s lives due to the infrastruc-
ture of the Internet, looked at the future
of personalization in e-commerce. He
suggested that as the act of buying and
owning things is replaced by sharing
and we reconsider the way of “owning”,
and with the producer, seller and con-

sumer in constant communication, this
is coming into view as the consumers
themselves ultimately shaping what
they want. There will also be a rush to
build a platform on which to live out
such a new consumer life.

Mr. Katayama, President and CEO o
Stratasys Japan Co., Ltd., which is/pro-
moting the spread of 3D printefs on a
global scale, also pointed out the cur-
rent situation where mass production is
tending to reach itsAimits. He added
that the future witl be an era of mass
customization,/and that it is possible to
imagine a tfuly personal situation in
which a,3D printer is introduced in each
home within a span of about twenty

years.

T

FUTURE LIVING

—The arrival of consumer involvement
in mass customization of products

—A future where rather than economic value,
emphasis is placed on the community value

of shared sensibility?

—Designing a society that allows for diversity of lifestyles,
including views on life and death

Mr. Maru, CEQ-of Leave a Nest Co., Ltd.,
who has advocated a “knowledge man-
ufactuping industry” and promoted
corporate innovation in cooperation

ith industry and academia, and based
on his own experience of the research
group at his own company, also re-|
ferred to the state of a future societ
that lies ahead of personalization. Mr,
Maru, who said that many fanatica
communities may appear in which peo-
ple build networks depending on each
individual's sensibilities and intentions;
stated that a paradigm shift will oecur
at the center of our lifestyles away from

a vector of economic value t6 a vector
of community value.

However, even in a future society where
transformations’take place in all ways
of working, jit’can be expected that peo-
ple will exist who are not necessarily
creatively oriented. Each person has a
different way of living and embracing a
sense of fulfillment and feelings of
happiness, and how to think about the
way in which society faces such diverse
vectors became the topic of debate. The

FACILITATOR & RESOURCE PERSON

NAOKI ADACHI

HIROAKI KATAYAMA

President & CEO,
Stratasys Japan

Founder and CEO,
Response Ability, Inc.

problem of how to think about the di-
versity of people’s lives, including the
way in which the boundary between the
producer and the consumer is dis-
solved, leading to a “prosumer”, as
presented by Mr. Adachi, was the sub-
ject of many exchanges of opinions and
became an important issue raised by
this session.

Also, when looking ahead to 2035, it is
expected that healthy life expectancy
will also increase with the development
of medical care, including bioprinting.
At that time, the agenda that various
values will come to exist, related not
only to the way of living but also the
way of dying, was discussed from the
viewpoint of lifestyle. On the other
hand, concerns were also presented
about the peer pressure on Japanese
society that could impede such innova-

that can address the lifestyte innovation
that is sure to come and'the issues that
it brings.

YUKIHIRO MARU

President and CEQ,
Leave a Nest Co., Ltd.

Rakuten, Inc.




The Industrial Revolution in 200 Years
Trigger Transformation of Social Structures

Under the facilitation of Ms. lzumi
Okoshi, head of innovative social solu-
tion provider Dentsu Innovation Insti-
tute, a discussion coupling theoretical
analysis with specific ideas based on
real practices unfolded among re-
searchers and businesspeople alike
who gathered to talk about how people
will work in the future and what the
function of the enterprise will be.

The first topic discussed the disappear-
ance of the distinction between “regu-
lar” and “non-regular” employment.
Waseda Business School professor Mr.
Negoro characterized a likely future to
be one where the concept of non-regu-
lar employment has disappeared over
the long term, but not one where all
workers are freelancers— instead,
where individuals work when they want
and where they want in a “temporary
affiliation” type of relationship. Mr.
Yoshida, CEO and founder of Crowd-
Works Inc, pointed out that at the time
of the Industrial Revolution in 1810,
blue collar workers who feared job
losses by the advent of machines trig-
‘gered the Luddite movement. Similarly,

2d years later the introduction of Al to
ite collar work would create a “new

What chang
ed in the sh
terprise? Mr. Negoro stated that enter-
prises would be needed to hold onto
capital and drive forward major pro-
jects, and that the role of the enterprise
as an agent |of or party to contracts

uld then be anticipat-
e or function of the en-

FUTURE WORK
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—~An end to the distinction between regular and non-regular employment,

an emergence of "new collar” jobs & new classe

—"Rarity" of the individual worker's skill set to be sought
after as technology takes over and the role of the enterprise diminishes

—Systems to be built that support yet unknown occupations,

and individuals to take on increased responsibility as they gain freedom

would survive. He explained the back-
ground by mentioning that as enter-
prises outsource work by project, lower
communication costs for joint owner-
ship of context would give people more
freedom to operate, and those pos-
sessing some kind of “rarity” would
become more valued. In this scenario,
the enterprise would take on contract
issues that could not be taken on by an
individual.

Mr. Yoshida emphasized that in a time
when robots and Al are coming to
prominence, the rarity sought of work-
ing humans is related to the ability to
do non-linear and/or discontinuous
work. The abilities to create grand de-
sign type plans and to set agendas for
things that do not currently exist will
influence the shape of work going for>

a limited number of oCcupations, but
would also mean the elimination of

sued, positing a future where people
at think for themselves and employ
trial and error thinking will be valued.

As Ms. Okoshi pointed out, there still
remains the question of how an individ-
ual is to be empowered in an unforgiv-
ing environment of individual accounta-
bility that will accompany individual
freedom. Development of a framew
to help define new occupations th
not yet clear was also proposed, and
the session was concluded'with a re-
minder to the audience’of the poten-
tials and challengesalike of the next
twenty years.
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in the sharing economy will transform urban centers

—The success of autono

—"Last mile mobility is necessary to support people’s

fine-scale movements

Competition and Coordination Among Companies

form Mobility in Tokyo

The session was facilitated by Mr. Koi-
zumi, who serves as the CEO of R.
GENE Inc. and is the Chief Editor of loT
News. The discussion focused on how
trends in autonomous vehicles and the
sharing economy will change future
mobility, and how these changes in
mobility will in turn affect our cities and
our lifestyles.

Mr. Nobe serves as the Chief Advanced
Service Architect and Director for the
Intel Corp., which is currently pursuing
technologies to computerize cars in or-
der to develop autonomous vehicles.
He offered his perspective as a com-
puter technology specialist on a future
where cars will operate as mobile’com-
puter terminals connected to a data

and has overseen démonstration trials
of services such/as robot taxis, and Mr.

The bulk of the discussion dealt with
themes such as at what level human
drivers should monitor safety, technical
challenges that arise when responding
to problems that occur during the

s vehicles requires big data,
which necessitates cooperation beyond the scale of individual compagjEg]

switch to automated driving, and the
relationship of these technologies to
the urban environment. There is a sig-
nificant difference between Level 3,
where a human driver must occasion-
ally manage an essentially autonomous
vehicle (i.e. the driver retains some lia-
bility), and Level 4, which is complete
automation. In the discussion between
Mr. Nobe and Mr. Taniguchi, the two af-
firmed the néed not just for competi-
tion between companies to develop
chnologies but also for data
shafing as well. In other words, there is
need for a shared server to accumu-
late map data and 3D spatial informa-
tion on which deep learning algorithms
can be trained. The ability of autono-
mous vehicles operating as computer
terminals to|download information
from a centralized data source, and to
execute local decision-making while
linking with| the server, will help
smoothly address problems such as
traffic jams. Mr. Kanaya, who works
face to face|with these problems,
touched on the potential for a service
that could break up the vast parking
spaces currently required for large-
scale facilities such as stadiums and

theme parks into numerous small lots.

Finally, the discussion also raised the
allenge of tackling so-called “last

mile mobility,” which deals with situa-
tions such as transit from a station to a
residence, and the unloading or manu-
al transport of goods from delivery
trucks. New developments such as the
ability for autonomous vehicles to pick
up children from a childcare facility and
take them to a station for the commute
home, or for drones to transport goods
from a delivery truck to each house, are
expected in the future. There are un-
doubtedly some concerns pertaining to
the adaptation of autonomous vehicles
to the urban environment including the
speed limit issue and the larger prob-
lem of how to phase in the technology
at a time when people are unfamiliar
with it—in other words whether to be-
gin implementation in rural areas
where there are relatively few people
and move into the cities, or whether it
is necessary to create special zones for
intensive testing. Despite these con-
cerns however, this session highlighted
the ways in which future changes in
mobility will drive substantial innova-
tions in our daily lives.




FACILITATOR& RESOURCE PERSON

HIDEKI KASAI TATSUROQ SASAKI
Manager, President,

PPP Business Department, Sasaki Architects
Technological BuSiness and Associates

Developmept Division,

ObayashiCorporation

FUTURE ENTERTAINME

o 4

MICHITAKA HIROSE HIROAKI KITANO
Professor, President and CEO,

the University of Tokyo, Sony Computer Science
Graduate School Laboratories, Inc.

of Information Science

and Technology

HIROO ICHIKAWA

Professor and Dean, Professional Graduate Schoo!
of Governance Studies, Meiji University /
Executive Director, The Mori Memorial Foundation

Both Physical Space and Virtual Space Exist in Tokyo,
The City of Entertainment

The evolution of indoor entertainment
through the evolution of gaming devic-
es. Also, the advancement of movies as
outdoor entertainment and the trans-
formation of shopping centers, which
now function as complex recreational
facilities. Further, entertainment in city
spaces, which is rising suddenly due to
projection mapping. This session was
carried out based on these 4 points
presented by Mr. Ichikawa, Executive
Director of the Mori Memorial Founda-
tion and Professor and Dean of the
Professional Graduate School of Gov-

ernance Studies at Meiji University.

Mr. Hirose, Professor of the Graduate
School of Information Science and
Technology at the University of Tokyo,
pointed out that for both movies, which
still hold power as a branch of mass
media, and gaming devices, interactivi-
ty between users or clients will be
sought through the advancement of VR
and AR technology. Mr. Kitano, Presi-
dent and CEO of Sony Computer Sci-
ence Laboratories, Inc., also focused on
the conversion of social media into en-

tertainment through interactivity, and
commented on the birth of active users
through the real world turning into a
gaming world.

On another front, stimulating argu-
ments were also presented by archi-
tects, who govern the city’s hardware.
Mr. Sasaki, President of Sasaki Archi-
tects and Associates, focused on the
roadside theater implemented in
Tsuruoka, Yamagata. He states that we
approach an age in which an entire city
can be likened to a shopping mall by

—The evolution of technology leading
to a commitment to interactivity

—The advancement of the conversion
of city spaces into entertainment

—Tokyo’s possibilities will be opened
when it is redesigned as an ecosystem
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pulling out the entertainment that has
been tucked deep inside buildings, as
symbolized by television, in order to
create previously unknown points of
contact within cities. Also, Mr. Kasai,
Manager of the PPP Business Depart-
ment of the Technological Business
Development Division at Obayashi Cor-
poration, emphasized the necessit
complex perspectives that inclu
vironmental issues, which are neces-
sary when assessing city’entertain-
ment from an architectural point of
view, and brought dp the redevelop-
ment of spaces near water as a specific
example. The/”Smart Water City Tokyo”
construction concept announced by

en-

ies built 50m underground, an artificial
island built in the Tokyo Bay to anchor
large cruise ships, and the conversion
of canals and channel networks, which
receded into the city’s background after
the previous Tokyo Olympics, into activ-
ity spaces through maintenance and
reconstruction that considers the land-
scape and water amenity.

Despite the fact that these watérfront
spaces flourished for transportation in
the past, they became spaces that tend
to be ignored after the development of
the city for the 1964 Tokyo Olympics.
However, Mr. Ichikawa used multiple
case studies’to explain the current sit-
uation, i which the latent entertain-
meni-potential of real spaces is para-
doxically gaining attention through the
rapid evolution of technology, with vir-
tual technology leading the way. Finally,
Mr. Sasaki pointed out the importance
of biodiversity, which includes biologi-
cal diversity, in addition to the impor-
tance of entertainment diversity, to
conclude the session.
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—How much diversity can be accepted in the future,
when it is anticipated that there
will be various ways of living and working

As the Future Tokyo Session was com-
prised of four breakout sessions being
held simultaneously, the wrap-up ses-
sion began by each facilitator sharing
the details of what was discussed dur-
ing their respective sessions. The facil-
itators fielded questions from Mr. Tak-
enaka of the program committee - who
served as the wrap-up session moder-
ator - and the assembled audience,
further heightening the disCussion to
envision the Tokyo of 2035.

In the “Future Living” session - which
considered Tokyo's future styles of liv-
ing - facilitator Mr. Adachi presented
the congelusion that current limitations
in all’aspects of life will be removed
thfough advances in technology, and
that we must strive for a society that
can accept diversity in order to accom-
modate the differing lifestyles that
people will lead in 2035. These state-
ments inspired a question from a
member of the audience, who inquired
about the value of living in Tokyo in
2035. Mr. Adachi replied that since the
necessity to live in Tokyo will be re-
duced, there will be a need for innova-
tion that enables Tokyo to display its
uniqueness as a city. Mr. Takenaka also
remarked that it would be essential to
deliberate on the concept of housing,
which changed dramatically during the
Meiji Restoration.

Next, in “Future Work™ Ms. Okoshi pre-
sented that a common understanding
exists which says that artificial intelli-
gence and robots will take over routine
and linear work tasks, leaving only
non-sequential and nonlinear tasks
and causing a complete overhaul of the
white-collar style of working. Ms.
Okoshi also explained the importance

—An'unprecedented level of collaboration

between corporations is essential for innovative cities

Creation Through Technology is Important
e Competitiveness of Tokyo

of two things in relation to the meaning
and value of corporations in the future:
he overwhelmingly vast funds that they
old in contrast to individuals, and their
observation of generational changes.
On the other hand, a participant also
presented their opinion that the mean-
ing of working lies in the human desire
to be thanked.

In the “Future Mobility” session -
where autonomous vehicles, the shar-
ing economy and logistics were dis-
cussed - Mr. Koizumi presented a
variety of possibilities which would
generate tangible results. These cov-
ered a wide variety of topics. For exam-
ple, the possibility that the use of per-
sonal mobility for commuting - where
each individual has a different destina-
tion - might reduce congestion during
commuting hours, and the possibility of
the sudden emergence of a society of
fully autonomous driving, as malfunc-
tions are predicted in the case of driv-
ing that involves cooperation between
humans and robots. On the other hand,
Mr. Koizumi highlighted as a major is-
sue the culture within Japan which dic-
tates that where no law governs a given
matter, nothing can be attempted. He
compared this to Western countries,
where legislation is introduced in the
event that new innovations give rise to
problems. Mr. Koizumi stated that from
a technological viewpoint, it would be
possible to achieve some things by
2020, not to mention 2035. Responding
to a question from a member of the
audience inquiring about the types of
infrastructure cities will develop as a
result of the growth of the sharing
economy, Mr. Koizumi replied that car
manufacturers and information service
providers will need to engage in part-
nerships with their fellow industry ri-
vals, stressing the importance of col-
laboration between corporations to
innovative cities.

Finally, in “Future Entertainment,” Mr.
Ichikawa stated that the future of en-
tertainment lies in the extent to which a
virtual world view will be applied to real
spaces, and the extent to which a live
sensation can be rendered. While mov-
ies can be enjoyed when viewed at a
movie theater, Mr. Ichikawa also point-
ed out specific examples where it
would be even more enjoyable if they
could be experienced in a more tangi-
ble way somgivhere within the city. He
t the rates of change in
ties, and the frame of
all differ, but that it is
t changes in technology
ther two in this regard.
at the importance of
ying close attention to




When Mr. Kevin Slavin, Assistant Pro-
fessor of Media Arts and Sciences at
the MIT Media Lab, thought about the
future of smart city design, he asked
about the importance of a “second
brain” for understanding the existence
of the unseen within the city. In addi-
tion to the things we can recognize,
such as buildings, the city is also home
to seemingly invisible entities that are
much like the characters from
Pokemon Go or Moyasimon. Noting
that research had been carried out re-

garding metagenomics as a method
for viewing this sort of invisible world,
Mr. Slavin explained that collecting
fragments of living DNA from urban
environments and reconstructing that
DNA is a way to clarify the true nature

SPEGIAL

The City's Identity is Reflected
in the Details of Invisible Thing

of the things thate

Specifically, Mr. Slavin noted that this
could be achieved through genetic
analysis of the various substances that
bees collect. With the use of a
“metagenomics beehive,” which has
been optimized to collect substances
(including microbes) from the sur-
rounding environment, a portrait of the
city’s genetic information, which acts
as a sort of fingerprint of the city, is
reconstructed. Using the behavior of
bees, which do not fly beyond 1-2
miles from the hive, projects of this
type have thus far been carried out in
Brooklyn, Sydney, Melbourne, Venice,
and Tokyo. Plans are being made to
convert this information into visualiza-
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"Second Brain for the Smart City 2: Holobiont Urbanism™

—In smart cities, in which the city itself becomes intelligent than
to advanced technology, it is entities that are invisible to us,
such as microorganisms, that carry the load of the

—Through genetic analysis of the sediment deposited at the bases

of beehives found in cities, it is possible to understand
the genetic characteristics of the surrounding environment;
that is, the things that live in the city

—The perspective of the holobiont—a community that includes
all of the living things found there

—is essential to the concept of the smart city

s intelligence
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ians, in order to helpus better under-
tble world that sur-
rounds us. With regard to ideas about
the smart city, Mr. Slavin highlighted
his inquiry into the “cultural imagina-
tion” surrounding the invisible world.

For example, when we look at a sloth,
we are actually looking simultaneously
at the fungi, insects, and moss that co-
exist on the sloth’s skin as well, notes
Mr. Slavin. Then, while pointing to the
concept of the “holobiont,” which de-
scribes a community that encompass-
es all of the living things within its
space, Mr. Slavin emphasized that the
identity of a city, much like the identity
of a living thing, is more than just what
is visible to the eye. As Mr. Slavin puts
it, when planning the smart cities of
the future, we must consider aspects
such as the definition of a smart city,
for whom a smart city exists, what
about the city is smart, and where that
“smartness” comes from. Inviting the
audience to take up the task, Mr. Slavin
said that the key would be whether we
could think about cities as including all
living things, and whether we could
think about living things on a scale and
at a resolution suited to the purpose at
hand.

23 Special Session

Reconsidering'our Coexistence with Microorganisms

for Proper Sanitation.and Health in the City

Larry Weiss, M.D., is chief medical of-
ficer at AOBiome, a biotech startup. He
gave a presentation on a bacterium
that his company is working with, Ni-
trosomonas europaea, which oxidizes
ammonia and produces nitrous acid,
an oxide of nitrogen. This bacterium,
which lived in the bodies of our ances-
tors, is found throughout the natural
world. But because it is vulnerable to
substances such as soap, it is no
longer present on the skin surface in
modern people.

Mr. Weiss argued, however, that such
bacteria essentially constitute a micro-

—The bacteria that traditionally coexisted on the human skin have been lo

biome fmicrobial flora) that is indis-
pensable for healthy skin. He offered
the hypothesis that it is because mod-
ern people reject the fact that human
beings 'live within a microbiome, and
instead attempt to eliminate such bac-
teria by means of hygiene, that modern
people are afflicted by inflammations
etc., throughout the body. Mr. Weiss
stated that such bacteria, just like the
kidneys or the liver, constitute a bodily
organ that is both our oldest and new-
est organ, adding that currently re-
search into microbiomes is the field
that is receiving the greatest amount of
attention in the world of science.

so people of today suffer from inflammations.

—Tribes that have had no contact with civilization have kept these bacteria
and their skin is beautiful. We need to redefine what is meant by “health.’

—In designing the cities of the future, we need
to evaluate healthy bacterial infection and look upon human
beings as situated within ‘verb’-like biological processes.
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Chief Medical Officer, AOBiome LLC
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A session was held featuring Mr. Kevin
Slavin, who is collecting and analyzing
DNA in urban environments using bee-
hives, Mr. Larry Weiss, who is re<
amining the original human skin mi-
crobiome (microflora), Mr Masayuki
Ishikawa, creator of the popular comic
book ‘Moyashimon’ about an agricul-
tural university student who can see
bacteria, and Ms. Elizabeth Henaff,
who is exploring computational biology
at Weill Cornell Graduate School of
Medical Sciences in New York, in which
the participants exchanged
the theme of the “invisible wor

ex-

its importance in urban design.

Mr. Ishikawa introduced an episode
about the time that he visited a sake
manufacturer while trying to depict the
department of brewing and fermenta-
tion at the agricultural university. His
attention was caught by an expression
that the employee in charge used re-
garding the sound made by the yeast
fermenting in the tank, which they de-
scribed as “listening to the 'voice’ of
the yeast”. He looked back to the idea
that if you could hear their voice, it
would be good if people could see their
form and if the bacteria could speak,
and how this idea became the origin of
his work.

Mr. Slavin agreed with Mr. Ishikawa ‘s

What, then, is the skin microbiome on
a healthy human being? Mr. Weiss pre-
sented examples of studies that have
been reported from around the world
regarding tribes that have had no con-
tact with civilization. He explained that
the'members of the Yanomami tribe, in

the Amazon, have Nitrosomonas euro-
paea firmly established in their skin
and stomach, and that their skin keeps
itself beautiful. He also said that it has
been found that hunter-gatherer tri
in Peru and New Guinea have n6 acne
whatsoever. Based on s examples,
Mr. Weiss urged t new considera-
tion be given tethe situation of modern

known, and he continued that the sci-
entists who explore life 't actually
know the true identity of the jority
of the things they study. Mr. Weiss re-
sponded that they are standing at the
exciting “entrance” to a world of com-
plex and enormous research subjects.
Ms. Henaff, who is involved in a lot of
projects such as exploring the micro-
organisms that inhabit subway| sta-
tions around the world, said that the
paradigm of human-based mi

world” that is all around us.

Ms. Henaff raised the question of
whether, in designing the architectura

—A dialog between scientists at the beginning of the unknown w
and the "invisible world" depicted in ‘Moyashimon’

—The paradigm shift concerning unknown organisms
should advance both science and culture

people, who are afflicted by inflamma-
tory diseases. While not suggesting by
any means that we return to a hunt-
er-gatherer lifestyle, he said that we
should modify our understanding of
what constitutes “health,” and consid-
er how such information should be ob-
tained and put to use by those living in
the modern.world.

subjects experienced a decline in th
number of illness-related bacteria that
they had. He said that as a result of
this, he is now working on the develop-
ment and sale of cosmetics and of
cleansing liquids and shampoos that
do not kill bacteria. He stated that we
should create the concept of healthy
bacterial infection, and should rethink
our ideas about human beings, looking
at them not as something akin to
“nouns” but rather as something like
“verbs” within a large, complex pro-
cess. He called for things to be consid-
ered from a biological point of view
when designing the city of the future.

tha isms have developed
genetic ways that break down
harmful substances due to the con-
tamination originating from industries
that mankind has developed. Dr. Weiss
also asked for environmental design
that establishes microorganisms
whose coexistence promotes “health”.
Mr. Ishikawa stated, with respect to
Moyashimon, that when referencing
the results of researchers who are
constantly exploring unknown fields,
his work may be influenced by that “air
of tension”, while Mr. Slavin expressed
his hope that just such a representa-
tion of the “invisible world” would lead
to dissemination of the correct way of
thinking about microorganisms, as it is
necessary for both science and culture

orld,
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With technological progress
and the associated change in values,
which of the following four spheres
do you think is most likely to face t
he largest transformation
in Tokyo?

WORK

Out of the four spheres,

in which one would you
like to see

the biggest change?
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