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Overall Design Concept
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Symbols that look like text are used throughout this booklet to represent an unknown language (from an unknown civilization that might have
figured out the answers to the meaning of life, the universe and everything). All the symbols are derived from the seven elements that make up
the logo of Sony Computer Science Laboratories (Sony CSL), where each element is a representation of a theme tackled by researchers. In this
fictional narrative, the people at Sony CSL are interpreting ancient texts and presenting their research through the lens of this unfamiliar script.

The core idea was to tie the visual identity of Sony CSL's logo by reusing the same design language while providing a new playground for the
booklet: combining hand written notes (somehow translating this unknown script) to showcase the variety of activity at Sony CSL and the already
established brand identity.

The script is actually a font with mapping to the roman alphabet - you might even be able to decipher which glyph maps to which symbol.

Alexis André
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President & CEO, Director of Research
Sony Computer Science Laboratories, Inc.

Research opens up the future. And so this future first exists in the imaginations of researchers. Sony Computer Science Laboratories(Sony CSL)" s support of researchers with extraordinary imaginations is what makes it a place that is
helping to create a future beyond most of our wildest dreams. The human race has astonishing potential and vast diversity. To unlock its potential, we should fully harness human creativity, intellectual power, and physical capabilities
and augment them with technology. We must be willing to transform civilization itself as we explore new realms of human possibility. People using technology to extend their abilities could be thought of as the next stage of our
evolution, with the potential to make significant and rapid leaps forward.

In spite of this immense potential, humanity is confronting exceedingly difficult challenges in such contexts as poverty, aging, food, natural resources, and health/healthcare. Human civilization is also the source of huge changes in our
natural environment, from irreversible climate change to losses in biodiversity. These challenges are complex, diverse and interconnected. They force us to confront an extremely harsh reality with a Planetary Agenda that reframes
human civilization. Solutions will require entirely new ways of thinking that transcend borders and disciplines, the will to change civilization, and the excellence to execute this vision.

When Sony CSL was founded, we declared that our philosophy was to conduct research for the future of humanity. But the time has come to take an extra step. Our mission now is to conduct research for the future of humanity and our
planet.

On the occasion of our 20th anniversary, we at Sony CSL proposed moving from an approach to science based on closed systems to an approach based on open systems. We called it Open Systems Science. Open systems are systems
made up of complex, interacting elements, with boundaries that cannot be clearly defined; global society and the environment are two textbook examples. When we at Sony CSL come up with a creative idea, we are not boxed into
limited knowledge networks. Moreover, a humanity that has extended its abilities with technology is itself an open system, connected to both natural and social structures.

With its focus on complexity, openness, and uniqueness, open systems research could also be described as an attempt to tackle the challenge of engineering extremely important but hitherto unreproducible phenomena. This sort of
research requires a combination of empirical science, scientia, and art in its original sense of ars, skilled craftsmanship, redefined in the modern context.

In order to solve the problems that naturally arise when attempting to create such a system, we must integrate knowledge from a wide range of domains, and at the same time go beyond academic research and actually head into the
field to put our ideas into practice-in some cases, we must continue our research whilst engaging ourselves in this system reform.

This line of thought led us to the Sony CSL motto: “Act beyond borders.” We feel it is our duty to solve problems, open up new possibilities, and offer something to the world by transcending borders between nations, between scientific
fields, and between science and business. And crucial to this is the imagination and drive of our individual researchers. In a sense, you could say that each of our researchers is battling the very limits of his or her imagination. People
have asked us if these wild ideas of ours will ever come true. Can we imagine the things that will happen, and the things that will be needing to be achieved, in as much concrete detail as we can? Do we have the ability to actually make
those things happen? Our picture of the future determines the actions we take today.

Sony CSL supports the process of making these wild imaginings a reality. The research done at Sony CSL has created new scholarly fields, made major scientific contributions, and so on. In that sense, it has affected the world. But there
are many things (we are working on) that will require concrete action and development within our societies if they are going to truly impact the world. Some of these will enter the world via Sony Group businesses or with companies
beyond Sony Group, others will be created through cooperation between public utilities and government entities both domestic and international, others still will be spearheaded by Sony CSL researchers themselves creating new
companies. Our researchers have many different methods at their disposal, and they can choose the one that best suits their desires and the nature of their project.

Sony CSL is a small organization, and we will remain a small organization. If a small organization wants to act beyond borders and change the world, it must unleash the full power of its individual members, maximize the influence it
projects across the world, and make friends who share its ambitions. This, | believe, is how Sony CSL will achieve major transformations. We call this philosophy Global Influence Projection, and in order to bring it to life the Sony CSL
organization will continue to evolve.

Sony CSL is a framework for the future of humanity and our planet.
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Sony Computer Science Laboratories, Inc, (Sony CSL) was established at Tokyo in 1988 to pioneer new research fields
and paradigms, as well as new technologies and businesses, for the good of humanity, society and our planet. Sony
CSL gives free rein to its researchers and is committed to creating a better future through creative and imaginative
research.

At its laboratories in Tokyo, Paris, Kyoto and Rome, Sony CSL is currently researching a diversity of themes ranging
from planetary issues such as sustainability, urban planning, and energy; human augmentation; and Al and data
analytics that assist real-world systems and processes become more intelligent, and humans more creative and
artistic. The laboratory in Tokyo functions as the headquarter of Sony CSL, and its activities often go beyond academic
research. Members with different values and backgrounds including researchers, project members and members from
supporting organizations, they all interact and join efforts to drive activities at the lab.
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Our mission is to explore alternative paths of technological development, that are truer to human values, cultures, and
traditions.

The lab is built on the recognition that the many wonders of modern technological advances - despite their
undeniable allure and benefits — have also produced a range of unexpected, detrimental effects on our individual and
collective well-being. Through our research, we wish to bring renewed attention to various values that have been
sidelined or marginalized in our relentless pursuit of ever-increasing efficiency, 24-hour entertainment, instant
gratification, automation, etc.

A melting pot of current and historical perspectives, the lab is a microcosm of the city of Kyoto, an ancient capital
where the old meets the new in often unexpected ways.
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My major preoccupation has always been
how to find far-reaching solutions to major
problems and what frameworks must be
created to accelerate progress towards

those solutions.

| studied particle physics in college, later moving
into computer science, in particular artificial
intelligence research, and then engaging in research
into massively parallel artificial intelligence, voice
recognition systems, and machine learning. But | felt
that in order to accelerate progress in Al and
robotics, it would be necessary to establish some
kind of big goal and global project. This became
RoboCup, a project with the target of developing a
team of fully autonomous humanoid robots able to
win the FIFA World Cup by 2050. At the same time, |
started to realize that intelligence is a byproduct of
evolution, so | would have to study life itself. And so |
switched to biosciences research, where | soon
recognized the need for a conceptual shift from
reductionist research into genes and proteins to a
systems thinking approach. In order to accelerate
that shift, | advocated “systems biology” an
emerging area of life science back in mid 90" s,
which is well accepted discipline in life science today.
At the same time, it became clear that human
intelligence may fall short of handling vastness and
complexity of living systems and data generated to
uncrack the system. Artificial Intelligence system has
to be developed that can assist human in scientific
research and accelerate the speed of scientific
discovery. This may imply the modality of scientific
research itself may be transformed into Human-Al
symbiotic activities.
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President & CEO, Director of Research
Hiroaki Kitano
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Deputy Director of Research, Fellow, Director of Kyoto Laboratory

Jun Rekimoto
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Computer Integration) &IE SR F48
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I think that technology ultimately is something that
becomes one with human beings themselves and expands
their lives. Conventional HCl (human computer interaction)
has been an area of research that focuses on the interface
between human beings and machines.

| focus on a research area dedicated to fitting
human beings and technology together, called

Human Computer Integration.

In particular, | am advocating the view that technology can
expand the capacities of human beings, or "Human
Augmentation.” The scope of 'augmentation’ can be thought
of not only in terms of intellectual capacities, but also in
terms of the amplification of sensory capacities, cognitive
capacities, physical capacities, the sense of presence, and
physical systems (health). From this standpoint, | am
researching a technology called Jackin that allows one person
to "piggyback"” on the senses of another, enabling
out-of-body viewpoints that expand human capabilities.
Integrating human to human, and human to computer, across
networks to augment capabilities in complementary ways is a
vision of the future that | call the Internet of Abilities (I0A).
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In this golden age of computation and data
overflow, | am wondering why our
entertainment is still mostly designed to be

consumed in a passive manner.

In this golden age of computation and data overflow,
| am wondering why our entertainment is still mostly
designed to be consumed in a passive manner. You
go to the theater to watch a movie or a play, you
listen to music with headphones, you read a book,
you play a game on TV; those experiences are
decided in advance and designed to be delivered to
customers in a "one size fits all" approach. | would
like to reverse the established order by creating
meta-entertainment: systems that are able to
automatically generate contents that are finely tuned
to anybody, able to adapt to the reaction of the
audience and at the same time, to propose new
media environments that allow people to experience
contents in unique ways.

This meta-entertainment must also formalize what
makes contents entertaining, in other words, | am
interested in proposing a "theory of fun" that
provides a framework for designing systems that
create new contents. My work takes a bottom-up
approach: designing meta-systems and their
respective platforms to explore how we consume
entertainment when we are allowed freedom to play
"with" the contents and how far can we push
creation to the next generation.

W XS, FeNGe"U N a" .<>/ @77 ®XNXMHMOLU/S NUS

U amemmwam TWEthcetive

AfNONOO + |
< QUi ) “nonive ?

FUX NXND Za" DX WX

(Carerated FF FoR You

N TZNININ 2 Vel

X@® N XOUNOZu"H MU

SoNZMING
kbtﬁ Yor

(cenceat eD)

N o \
Q

PLIY=—-7

YkL

NZ COUDMANMDIY SN O &N

Atistic

NXMNN ZONXNN "Ha" NN D"

amz.'

ZNDDa"N o

Alexis André




ABEDOBEKICREREFERINEENSBVET. ZN%
BIEHT L L TABDEFRIAIIEHET 26
HEMHTVWET FIZIE BRDONIHEEFSRZTT
IR BT ENTENR BAVE BEE. GiE
DFEEEEDERIRNELZY  FREA DRI (X T
BRATATHEZHLERZIENTETZOTT, L,
CNETOHROESEETV/OS—CE>TPYTT—
RFBZe&2BIELTWET, 20O ICIEEIMTHI 2 RRE
FEE2AHSHNLREELERTILELHVET. &
MEZRERR D128 (T3 AR OFHER. R R HE
BRRMCETRABEDY T LERFES FIHE
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The human body possesses lantent functionality
which, if harnessed, could dramatically change
people's way of life. For example, the differences
among abled, disabled and elderly people could be
almost entirely erased if we could not only
compensate for a lost function, but augment it. My
goal is to eradicate the idea that physical disability is
a limitation on anyone by taking prosthetic limb
technology to the next level. For this to occur, both
technological and social problems need to be solved.
In order to tackle the technological problem, we
need to better understand multiple systems of the
human body-- nerves, reflexes, musculoskeletal
system and even the brain itself, in order to design
technology that meshes with natural human body
motion. On the other hand, in order to disseminate
this technology to disabled people living in
developing countries, constraints such as poverty
and environmental issues also need to be addressed.

I address this challenge through the
open science system paradigm,
drawing on a diverse approach based
on my interdisciplinary expertise and
professional experience to aim for

major global impact.
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The Synecoulture project started at Sony CSL in 2010, as a
new method of food production based on open systems
science, and principally conducted a demonstration
experiment of synecological farming mainly in Japan and
the Sahel region of Africa.

We have shown that by utilizing biodiversity on an order
of magnitude larger than before, it is possible to produce
crops that restore the healthy functions of ecosystems and
human well-being.

From 2018, we applied these principles for human living
areas and urban spaces and started demonstration
experiments of "augmented ecosystems" that enhance
various ecosystem services according to comprehensive
purposes beyond food production.

Throughout the process, the Metadiversity Management
System as a supportive ICT has been developing, which
helps enhance the diversity of ecosystems while extracting
multiple utilities, and the concept of natural-social
common capital has been synthesized, which incorporates
the process of reproduction of natural resources by
augmented ecosystems into economic activities.

In terms of both research and social
implementation, we will cooperate with
collaborators from various fields to build a new
relationship between civilization and nature, as
a comprehensive cultural sphere called

Synecoculture.
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Musicians are bearers of the culture. They let us
listen to music, which is intangible cultural heritage
that has been created over centuries worldwide. To
produce various musical expression based on
creativity and intelligence requires sophisticated
sensory, motor, and cognitive skills, which are
acquired through years of extensive training from
childhood. However, in the course of training, a
number of musicians have suffered from failures of
creating desired musical expression through
performance and/or from physical and mental
troubles. A goal of “Musical Dynaformics” is to
realize sustainable development of culture, through
research and development for enriching expertise
and wellness, such as sophisticating musical skills,
training, and education, and preventing overuse
injuries and choking under pressure.

Through making educational platform that
can keep being updated based on the
achievement of research and development,
we dream a future in which both musicians
and audience can keep being moved by

music.
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We are now using more data than ever before, and
this usage is sure to go on increasing in the future.
Many examples of mass-data can be listed, such as
data related to geoenvironmental assessments, gene
expressions, and buying history. It is easy to imagine
that success in utilizing such data would have a great
influence on the future of humanity.

However, humankind does not currently
have the ability to fully extract information
from data, which | believe is a major

problem.

| have addressed this problem by treating data that
have many variables dependent on each other using
probabilistic graphical models and methodologies of
physics.
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As computer technology advances, computers
are no longer just tools of human beings; they
are deeply intertwined with our bodies and
behavior. When humans integrate with
computers and acquire abilities and bodies
beyond what we currently have, to what extent

will we be ourselves?

Through my Superception research framework for
extending and transforming human perception and
cognition using computer technology, | am investigating
how the "self" can be shaped when humans and
computers merge. | envision that Superception will make it
possible to change the contours of our sense of self,
enable human augmentation with a sense of agency, and
foster empathy with others.

With circulating research and actual implementation, | aim
to bring about a new science of human-computer
integration that will lead to co-evolutionary and
co-creative relationships between humans and computers.

Parollel Embodiment.
o T —
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Throughout our life, our brain helps us adapt to the
surrounding environment. However, our brain may not
always stay adaptive, e.g., when genes bias neural
development in certain directions, or when a traumatic
experience leaves strong fear memory traces. Such traits or
states of the brain may appear dysfunctional to some.

But | prefer to see them as “neurodiversity,” a
quality that can potentially enrich all our lives if
the individuals with these diverse brains are

better accommodated by society.

In my research, | aim to shed light on the potential benefits
and hidden talents behind seemingly non-adaptive brain
functions using neuroscientific approaches. | also aaim to
enhance mental health care mental health care by
developing novel techniques to better monitor, predict, and
prevent the development of mental disorders such as PTSD,
and implement these techniquesin real-life settings.
Through my research, | wish to contribute to the creation of
a “mentally accessible” society, where all individuals can
thrive regardless of where they stand on the spectrum of
neurodiversity.
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It is my ultimate goal to solve the problem
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of how consciousness arises from the

neural activities in the brain.

INBHBERZLEITH REL2EORBOBIFETH
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It is the holy grail of not only neuroscience, but also
indeed the whole of science. Qualia, free will,
memory, and temporality are among the subjects
studied. Along the way, it is necessary to take a good
look into various aspects of the functions of the
brain. The recent development of artificial
intelligence has provided interesting new challenges
for neuroscience. The structure of evaluation
function, which is excellently optimized by recent
models of Al, reveals a multifaceted, robust, and
distributed nature in the case of the brain.
Specifically, it is interesting to ask how the brain
develops personality, characterized by the “Big Five”
factors (openness, conscientiousness, extraversion,
agreeableness, and neuroticism). | pursue a game
theoretic approach where personalities evolve as the
result of interaction among agents.

Other topics studied include emotion, embodiment,
interaction, attachment, and mechanisms of learning
as an open-ended process. | investigate how ikigai

would affect the health and wellness of people. % f
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2013F 05 3. F2E D ERERH Geometric Science
of Information (GSI) #HEMELTVET,

l investigate the geometric science of
information with applications ranging from
machine learning to data science, visual

computing, and artificial intelligence.

| deal with large high-dimensional, noisy, and
heterogeneous dynamic datasets that are inherently
non-Euclidean in nature.

To build advanced models and learning machines that
capture both regularities and variations of datasets,

| develop geometric computational methods and
toolboxes.

Since 2013, | co-organize the biannual international
conference "Geometric Science of Information" (GSI).
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Children are raised with love. No one would disagree
that personalities are formed through emotional
relationships with the people around them, and that
people with diverse personalities and abilities are
nurtured.

On the other hand, the issue of how to raise children
"well" reflects the diversity of cultures, policies, and
the values of the individuals involved, so there is no
simple answer and we tend to rely on our emotions
and subjectivity. However, continuing to evaluate the
value of childcare activities based solely on emotion
and subjectivity is a long way from identifying issues
and taking effective measures.

My interest lies in the possibility that
"childcare tech,"” which brings technology
into the childcare field, will improve the
quality of childcare through objective
analysis of the developmental process
using advanced technology, reflection on

that analysis, and new practices.

In Japan, the childcare field is a busy workplace,
making it difficult to take on new challenges with the
possibility of failure.

This is why | decided to become a certified nursery
school teacher and enter the field to share my values
and conduct research based on mutual
understanding.

The concept of "childcare tech” has gained the
sympathy of many people, and various projects have
started running.

We will continue to work with partners inside and
outside Japan to conduct research to realize better
childcare.
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Music and Biology of Wellness

It is said that humans already know how to maintain their
physical body to live 120 years. Recently, biologists reported that
some endogenous compounds, such as the Sirt1 gene as an
example, might potentially induce autophagy or regenerate ES
cells, dramatically turning the biological clock. However, | believe
that wellness is not only a state of muscles, heart, and skin; itis a
capability of continuous solving intellectual tasks, i.e. to maintain
creativity. When humans recognize signals from the five senses,
such as light, sound or odor, psychological and physiological
effects emerge every time. Accumulating those effects can
modify DNA chemistry, eventually changing gene expression that
controls sleeping, eating, and overall motivation towards
communication. Thus we can not disregard this capability of the
brain to achieve wellness. My goal is to create technology that
helps everyone to live their own lives by harnessing this
capability of the brain to turn the signals into favorable biology.

| am focusing on listening to music, which is a very complex
cognitive task. My research interest is to understand how music
can impact psycho-somatics to create technologies for wellness.

Using AGCT-Deep and Al methods, | create a
recommendation technology that comprehends and
optimize the person's challenge towards education,

healthcare and happiness.
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The common difficulties in solving problems which
we are now faced with, such as climate change, loss
of bio-diversity, food / energy shortage, economic /
social instability and so on, lie in that these problems
are 'open systems', where the solvers, i.e. we human
ourselves, reside inside the problems as internal
observers. This means we can neither have full
control over the systems nor restart them from the
beginning. Science has had difficulties in handling
these kinds of problems because its methods rely on
validation or falsification of hypotheses by observing
reproducible instances. However, if simulation
virtually reproduces an one-time-only-problem, the
boundary of applicable range of science can be
pushed far beyond. As a specific task, | am currently
researching methodologies that can systematically
support future socioeconomic decision-making under
uncertainty. | am using modeling, simulation and
visualization technologies, rather than depending
solely on precedent and intuition.

My ultimate goal is a holistic understanding
of open systems leading to their essential

long-term solutions.
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Lana Sinapayen
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I research Artificial Life and Artificial Intelligence.
I am especially interested in finding which
definitions of these concepts, 'Life' and
'Intelligence’, are most useful to help us

implement them inside artificial systems.

| have recently been working on the relationship between
failure and learning, and its application to the study of visual
illusions as well as classification and reinforcement learning.
My ongoing projects also include research in the domains of
Astrobiology (finding life in the universe), Open Ended
Evolution, and cellular automata. | have been advocating for
open science and promoting new research practices through
community service for various science organizations, as well
as through my Open Collaboration platform ‘Mimosa'.
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A key feature of intelligence in humans is that we are able to
accomplish and learn wide ranging behaviors and tasks --
from moving in the world to mathematics and science. Until
we have machines that are as versatile, open-ended
learners as humans, we have not understood fundamental
aspects of human nature.

In my research, | am trying to solving the
elementary puzzles that surround open-ended,

incremental learning and adaptation.

One of my focus areas is language. How is language
acquired by learners and how does it change on short and
long timescales? | explore issues like these using
autonomous robots that develop and evolve aspects of
human language. My work leads to artificial systems
remarkably flexible and resilient to noise, while at the same
time able to achieve complex tasks. Results of this research
are applied in artificial assistants, Biomedical Natural
Language Processing and gaming. | also build robot
sculptures and installations to start a discussion on scientific
and societal issues raised by recent developments in
Artificial Intelligence.

Michael Spranger
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A wide range of research has been done in the field of materials
science, including the discovery of many micro-scale phenomena, and
the development of many applications for them.

However, there are still plenty of spectacular discoveries
waiting to be made in the micro-domain which, when
scaled up to the macro level, could profoundly benefit

humanity.

One example of scaling up long-range order in aggregates of molecules
is the liquid crystal. The long-range order properties of liquid crystals,
applied at the macro scale with molecular alignment methods, are used
in display technologies in the form of LCDs. LCDs have given us the flat
screen TV, smartphone, notebook PC and many other widely used
devices. Liquid crystals are often considered synonymous with LCDs,
but in fact “liquid crystal” simply refers to the physical state of a
material, and display technology is only one application of liquid
crystals. Self-organization of aggregates of molecules that exhibit
particular functions are often found in nature. For example,
biomembranes are a type of liquid crystal composed of phospholipids.
My research aim is to study examples of such materials in the natural
world in order to develop new and useful artificial materials.
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Surgeons rely on their exceptional senses and masterful
skills to adroitly carry out tricky procedures. But the number
of doctors who possess this sort of superior technique and
knowledge is limited, making it difficult to ensure that all
patients get the treatment they need.

In my research, | focus on finding technological

solutions for providing better medical care to all.

For example, using robotic, sensing and Al technology to
augment a surgeon’ s eyes, hands and head, producing
measurable improvements in treatment outcomes. One of
the UN’ s Sustainable Development Goals (SDGs) is “to
ensure healthy lives and promote well-being for all at all
ages.” By finding applications for cutting-edge technology
that remain clinically practical in terms of safety, scale and
cost, | hope to help create a more sustainable world.
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Hideki Takayasu

Economic activities have recently been supported by
ubiquitous computing and huge amounts of detailed
data which are now stored electronically.
Econophysics is a new field of science that tackles the
analysis of such economic data based on a
methodology developed in physics. | have focused
not only on analyzing the tick-data of financial
markets, but also on analyzing sales data for
commercial products and manufacturing data and
manufacturing data for semiconductors.

Accumulating individual examples and
giving reason to data analysis is the main

purpose of this study.
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Wikitopia: Future Cities, Built by Citizens

The goal of my research is to realize
technologically-enhanced future cities that are
continuously edited and improved by citizens like the
online encyclopedia Wikipedia.

Who are in charge of building our cities? Governments,
industries, professionals such as architects and planners —
while there may be a number of possible responses, in any
case the power to design and build cities is not equally
distributed among citizens (i.e., the actual "users" of
cities), but is instead consolidated in the hands of select
institutions and individuals. In contrast, in the digital world
we can find many examples — Linux and Wikipedia, to
name two — of large, complex systems built by
"everyone", or groups of willing volunteers.

My research aims to bring such democratic
modes of production to urban design, giving
rise to a new form of urbanism that can better,
and more quickly, respond to the needs of

diverse populations.
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For its industrialization and urbanization, the modern
society is now facing several critical issues, including
environmental disruption, resource exhaustion, and food
crisis that all seemingly attribute to the loss of balance in the
circulation system. Tracing the history of the earth back to
the ancient time when life first appeared, we learn how early
organisms, such as photosynthetic bacteria, made the
planet livable for the ones that followed. No organisms are
either complete by themselves or unchanging throughout
their lives.

They need to complement each other and
continuously evolve, so that the entire system
stays in balance. | have been studying the
molecular mechanism of life as part of this
parasitic/symbiotic complex from the viewpoint

of the global cycle of nature.

Pursuing my special interest in the microbes and other
organisms that sustain the food chain at the bottom, | use a
multidisciplinary approach ranging from computer science
to molecular biology, integrating knowledge from East and
West.
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Yusuke Sakai
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Since ancient times, human beings have fully utilized their
creativity and embodied their unique imaginations. The
development of computers and computational technology

has accelerated human creativity and enabled us to design
various structures, including architecture and mechanics.
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Motivated by the idea of “How can we realize
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imagination?” My research field is computational

morphogenesis, which is the study of forms and
0o OONZNX

ONMX MY XN WX eHN

N

( WX AN N
mechanical properties of structures.
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In particular, | am interested in the engineering performance /5 iy i:‘:_m?;ﬁ‘\ y
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of ones with exotic mechanical properties that go beyond > :'oﬁ-

human intuition, such as metamaterials. Through the design
of structures that harmonize the natural context of human
life and culture, | aim to achieve my lifelong research goal
--- Beyond Mechanical Properties: The creation of
unprecedented and innovative structures that cannot be
generated by existing structural systems.
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Sony CSL Paris was founded in 1996 and it is a small but booming research cell, using tools from complexity science,
data science and artificial intelligence to investigate fundamental questions in areas as diverse as: understanding and
creating music, language and communication systems, sustainability, innovation dynamics and creativity.

The music Al team works on the future of Al-assisted music production. In close collaboration with artists, the team
focuses on contemporary popular music from the perspective of the studio musician. Research on Language
investigates all facets of meaning, understanding and language in human-centred Al. These efforts range from
fundamental research on how new meanings and linguistic conventions may emerge in populations of autonomous
agents to impactful applications for creative writing and the assistance of people with language disabilities. Building a
sustainable society is a major issue as natural resources get depleted, and climate change is of great concern. Sony CSL
Paris launched several projects to raise awareness about the issues through volunteer computing for climate
modelling, participatory sensing of pollution, and digital technologies for local organic farming. Research on
Innovation Dynamics and Creativity focuses on the way in which the “new", in its multiple instantiations, emerges in
human, social, technological, biological and artificial systems. The threefold theoretical, computational and
experimental effort aims at unfolding how humans and machines explore the space of possibilities and find new
solutions.
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Sony CSL Rome was established in 2021 in Italy, a country with a rich reservoir of excellence and creativity. The office is
located within the "Enrico Fermi" Research Centre - CREF, a multidisciplinary scientific research and innovation center.
Sony CSL Rome will focus on the following projects with a particular emphasis on creativity research in the field of
information, sustainability and to the intersection between artificial intelligence and art.

(i) Infosphere, aiming to redesign information technology to make information more accessible and online social
dialogue more transparent, understandable and healthy.

(i) Sustainable Cities, aiming to develop new tools for understanding urban environments and creating predictive
scenarios to make them more sustainable to improve living conditions of its citizens.

(iii) Augmented Creativity, exploring how Al can grasp the complexity of open-ended systems, support creativity and
arts, and help people find original, brilliant, innovative and practical solutions.
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Director of Sony CSL Paris and Rome
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My research activity is focused on complexity science and its
interdisciplinary applications. Over the past years, | have
been active in several fields, from granular media to
complexity and information theory, from social dynamics to
sustainability. My recent interests focus on unfolding the
dynamics of creativity, novelties and innovation, now a

M BEANGHFUIPHANLCERLE TEIE
BETHLVW L ONILEEDEFICAYVAL 4
HEERL.ETFIMETEIEICEALHABYET.
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TOGETHER

I am interested in understanding and modelling
how the "new" enters our lives in its multiform
instantiations: personal novelties or global

innovation.

The key to this endeavour is to grasp the structure and
dynamics of the "space of possibilities” to develop solid
mathematical modelling of how human and artificial systems
- biological, technological, social - explore the new at the
individual and collective levels. This knowledge can be
helpful to conceive the next generation of Artificial Intelligent
algorithms able to cope with the occurrence of novelties,
bridging, in this way, the gap between inference and
unanticipated events. An important application of all this is
related to the Sustainable Development Goals (SDG) and how
humanity can conceive new sustainable solutions to
long-standing challenges. Through the newly founded CSL
Rome, I'm addressing these challenges in the relevant areas
of sustainable cities and information and social dialogue.
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I work on the urgent challenge of creating
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a more sustainable society using a

combination of new technologies and

social involvement.
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l invite people to participate in environmentally and
socially relevant projects to learn about sustainable
solutions. In parallel, | design novel technologies that
support these activities. | introduced low-power
computing techniques to exploit the unused
computing power of home PCs to run large-scale
climate simulations, requiring much less energy than - -'r
data centers. In the NoiseTube project, users of

cellphones collectively measure and create detailed

maps of environmental pollution, particularly of?LA VJ 3 7
urban noise. Currently, in the Robotics for {A&Le L 4
Microfarming (ROMI) project, | am working on small

robots and Al to help agroecological microfarms with
physically challenging tasks, crop monitoring, and

farm design.
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Deputy Director of Sony CSL Paris
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| have always been fascinated by how simple
fundamental laws of nature can generate the
complexity of our world. Complexity science is one of
the modern tools of science to understand biological
and social interactions. Simple structures mix and
combine to give rise to higher order objects, and
many parts of this long process are still unknown and
hard to discover. In my research, | want to explore
different topics to discover why seemingly unrelated
systems actually work in similar ways.

In particular, | am interested in the causes
of human behaviour and how from
biological and social needs of living
creatures their complex interactions are

born and evolve.

lov a belter Jutue

| believe understanding these drivers can help create
a better and more harmonious world. After finishing
my PhD in network science, | joined Sony CSL in
Rome to work in the creativity team, and in particular
on topics of urban mobility. Here we work on new
exciting projects at the forefront of science, with a
focus on research that can be useful to build a better
future and society. Every day there is the opportunity
for me to learn and discover something new.
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The dynamics of life is a fascinating puzzle unfolding
at multiple scales. Biological systems involved in
perception and behavior also underlies our ability to
grasp meaning from the world. They amaze me by
their robustness in sensing their environment, for
example, for photosynthesis or vision, and they
inspire me to develop new technologies and discover
new scientific perspectives on animals, plants and
microbes in their respective ecosystems.

I currently develop artificial intelligence and robotic
systems to help people managing micro-farms.
Farmers and plant biologists are both experts at
growing plants although they rarely exchange their
knowledge.

I aim at bringing them together around
new technologies so that their knowledge

can be transferred.

My research is about computational agroecology,
that is | design new computational tools to intervene
on crops and acquire in-field data.These data are
then integrated through mathematical modeling to
get a useful description of the field and to point the
farmer to the possible actions he can take. | also
hope to surprise biologists and farmers about how
machines might teach them about the biology of wild
plants.
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Any music you can(not) imagine

Globalization has led popular music to become a part
of a universal world culture. The conventions of
music have departed from local preferences to a
universally shared language.

Additionally, cheap personal computers have
brought million-dollar studios to people’'s homes.
Everybody's a music producer. A plethora of virtual
instruments, audio processes, and sample libraries

are readily available.

A universal language, loads of data: it's time to look
for an understanding of the universal principles of
music. Can we define universal principles of
well-formedness in music?

N

The path to such knowledge goes through the
augmentation of human capacities of
observation using cutting-edge machine
learning algorithms.When algorithms of
automatic music generation grow to possess
this knowledge, then we can generate music
from any material, music from the strangest

idea, any music you can(not) imagine.
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When a new creative product gains celebrity and
becomes mainstream we often wonder: what is the
recipe for its success? In my research, | use statistical
methods and machine learning to study the dynamics
of popularity, and its drivers, in the domains of music
and information.

While seemingly distant, a product from both fields
can be summarised by its inherent characteristics, the
context of its publication, and its reception. Finding
accurate quantitative measures for these elements is
of essence to detect endogenous and the exogenous
potentials for success. Using data from streaming
platforms, | aim at unravelling the mystery of success
in music, from the popularity dynamic of a newly
released song, to the rise of novel audio styles
among the music trends.

Concerning the infosphere, | focus on the emergence
of different points of view from the public debate that
is shaped by news media.

My goal is to develop unbiased and
agnostic methods to extrapolate and
visualise the diverse narratives from news
items, aiming at enhancing the awareness

of the plurality of the public discourse.
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The Information Age seem to reach a more mature stage,
with technological innovations penetrating more and more
deeply inside our societal and personal lives. The immediate
benefits are evident and define the push to adopt, expand
and improve these tools. On the other hand, we are barely
starting to understand the profound consequences of the
ICT on societies and individuals. For example, humanity has
unprecedented information available to potentially
everybody, yet our opinion divisions seem to increase every
day. Media platforms and social networks are the wonders
of our age. Still, content filtering algorithms make much of
this information invisible and enhance the human tendency
to homophily and polarise the social dialogue. Another
example is text editing technology, which forces a complex
(and potentially collaborative) creative process in a narrow
linear space.

My research aims to study the impact of information
technologies on our societies and our minds.

@ P
b 2

My final aim is to imagine and implement new
information technologies designed to adapt and
ﬁugment humanity,at the collective and

nityy:

individual levels.
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Al assistants for musical creation: building the next
generation of music creator tools

Applying the latest deep learning techniques to
music composition is appealing for Al researchers; ¥
but for musicians, this intrusion into their domain of  " /\
expertise could be perceived as a threat. This fear of

being replaced is legitimate as many recent
generative models for music tend to produce infinite
amount of content without the need for human
intervention. | think that this behavior is not desirable
and that Al algorithms should instead power
innovative creator tools meant to assist artists during
the compositional process. By creating a fruitful
discussion between a composer and the Al, the artist
can then focus on the development of their musical
ideas and let the Al do the technical parts.
Professional artists can benefit from these tools to
become more productive and explore uncharted
regions of musical creation while amateur musicians
can use these innovative tools to express themselves
in an intuitive way, free from technical
considerations.
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By putting composers back in the loop

through the development of artist-centric
technology, we will shift from automatic T

music composition to Al-assisted music
XOZ7@ONMHMIMHMOU NUGH D" OND" NOO XOUXSUX

composition and redefine how content

creators make music. TSN OLY ZND" 76N o
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Music production and consumption underwent a co
development throughout the centuries. New technologies
led to new ways of engaging with music, and machine
learning and artificial intelligence are yet another of these
milestones.

At Sony CSL, | am developing computer models
that help artists in music production, leading to
new ways of human-computer interaction, music
generation, and recommendation within music

production.

With our team, we are developing prototypes that can
actually be used in the music production process, and we
work with artists to test and improve them.
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Is the creativity process a prerogative of the human mind?
Exploring new concepts, new different solutions to a given
problem, or, more simply, taking into account an
upcoming event never observed before, at present seems
to be a challenging task for an artificial system.An efficient
approach inspired by the human special way to address
the concept of "new" should take into account a mix of
hierarchical abstract and interconnected conceptual levels
to be processed by an adaptively "fluid" artificial neural
machine.Such approach would break several present
constraints in the field of neural networks and deep
learning, where the influence of static architectures and
training algorithms limit the potential development of
more promising neural topologies, mainly based on-‘

natural cognitive mechanisms, and allowing, at the sam_e

time, to deal with an incomplete knowledge of the

perceived externa)%orl// " ) M
¥ @

In my research, | try to explore this

Alessandro Londei
FLyb>yRO-ovs«

unknown domain, looking for new neural
architectures and efficient unsupervised
training mechanisms driven by changing
non-stationary environments, aimed at
the identification and comprehension of

an ecological artificial mind.

Nevertheless, the search for creativity is also extended
to collective and social creativity, to the augmented
creativity provided by human-computer interaction,
and to many other domains in which innovation plays
arelevant role.
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Cities are the social and economic innovation core of
modern nations. Despite their importance, they still
suffer from many problems: social segregation,
accessibility inequality, overcrowding, pollution and
infrastructure malfunctions are only a few examples.

In my research, | exploit the specific tools of
Complex Systems Physics and Machine
Learning to find new approaches for

studying Urban Environments, looking for

solutions to thejr.sustainability problems.

am also interested in general techno-social
stems' modelisation (Music Production, Railway
Systems, Innovation Dynamics), involving citizens in

the research process through their engagement in

gamified social experiments.
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Human languages have evolved many fascinating solutions
to complex communicative problems through the use of
words and grammatical structures. And they keep on
evolving: language is an open system, a unique ability that
brings infinite variety to the ways in which we communicate
with others about our experiences in life. How is this
possible? Can we understand this linguistic creativity? Can
we build Al systems that create meaning and understand
language like humans do?

In my research, | try to answer these questions by
designing powerful cognitive language
technologies, which can be used to study
open-ended and robust language processing, to
explore innovative human-centered Al systems,
and to function in large open collaborative

communities.
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