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Global Influence Projection
VYZ—CSLICEFZHMAFTEDEMICOWVNT

VZ—OYEa—9Y ATy MR (VY =—CSL) . Fifc AR RMBHOHATR/NS S L i O BEER8IH L.
ANE-HRCEMTZ LA ENE L TI988EICRIINE LTz, REFHERROFEAFEN O I —-TICAN.
TANEEZDOBREDORRKDIHOMRIZIYIIVICBIFTVET, 2022F A, V= —CSLIE R - 58 - /() -
O—V&EFEHLSIC. YT FE) T+ B, TXLF - B EOHRRFEERSI TSI —-FIIV9 AMH
DREAHLEIE (Human Augmentation) . ZL CAIDTF—9@ETA#HEE S L TREHROS AT LD IO E Y
FUTTYMELTZY BlEE - EiTiEEE S ZMRICRVBATVE T IREDRIRIXRICI > TEFENIHAER
RI3 ZREBEHOBHPRMHICASTLERE VWSHETHOFITETINZ 2 LEHYFITH EANGITEIAL
BT 3ZENERRICHTIRADEMETYSZ2EDEHZ<HBYET. F—LATERTIARLERITETTHY.
FNEEMTOYVIIMEVWSETHEINTVET.

WER / 78

TOV I NIMROZ - HRMGAV /I EED ARRAREARET. ERTIIEEBEETZIT—FF
IFAR=2 37 —F(RAG) NEXBAD A H A B X TRERRTOITEN L RIBERICRVEL TS5 —
FES 23> IL—T(PNG). YV Z—=J I —TAOEMBE  HEBEE L. BEHRTOIE . it O
HEEBLTHRRROHAEEEABIETTV/O0Y—-TOE—Y3Y &FTOMAY R IIL—F(TPDG)DWVTN
MCRBLET. ZL T HREL RS E1T570./09—TOE—2a> 4 74 Z(TPO) D IER O IFEEITSD
ST —YavATA A EICFHRE BEAILHELIEEBBERPINEORRL IOV I NDEEEZZ T
WET,

mNy /0-v

B, /) - O—V O2MR TEBAITOCVET. BB Sa—IvI B RFFEVTA AV TR T4 T B RFA
FINSTA— FIIATAETAD6DDEAERLIC, 7O TV NEMTOEBZRELTVWET. HERRIZS
Z THE BB HOEMMICEIRT B3 ECMR YV ZI—FIL—TDBEEAEECTEREINZ OO BRID
RELOITRL— 3V DRBRBER - BAMEEREC TEREINZEOLE &L DT —VOMHACK LS
FREAEE LSO T HBRAERTINTUOKZ ENB/FINTVET,

YY=FFIF4R=2avIN—F
Research Activation Group

& BF

Yoko Honjo

F5%89V=-FEF=vavin-7

Planetary Navigation Group

e =i

Masatoshi Funabashi

Sony Computer Science Laboratories, Inc. (Sony CSL) was established in 1988 to pioneer new research fields and
paradigms, as well as new technologies and businesses, for the good of humanity and society. With the updated
mission stating, "Research for the Future of Humanity and Our Planet,” it has expanded the scope of its activities to
emcompass planetary agenda as well.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 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.

Researches conducted in teams are also increasing, many of which are being promoted in the form of "projects.”

HTokyo / Kyoto

Projects are promoted through one of the following groups. Research Activation Group (RAG), which aims to increase
the academic and social impact of the research; Planetary Navigation Group (PNG), which works to act and solve
problems on a planetary scale beyond the framework of human civilization; and Technology Promotion & Deployment
Group (TPDG), which manages technology transfer to Sony Group business units, collaborative projects with and outside
of Sony Group, and business incubation aiming for real-world implementation of research results.

BParis / Rome

Europe is active in two branches, Paris and Rome. Research is conducted on a project basis around six axes: creativity,
infosphere, language, music, sustainability, and sustainable cities. Further to scientific contributions, the results of
research are expected to be implemented into society in a variety of ways, depending on the specific nature of the
theme. 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.

F7/09-70€E—-Y3v&F7OMAY M IL-F vyZ—csL\y-o-v

Technology Promotion & Deployment Group Sony CSL Paris and Rome
EB B Evkuz-OLk

Tetsu Natsume Vittorio Loreto
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Synecoculture and Augmented Ecosystems
Project

NUhH @@l Za"l/ X a" ™

BREERR BERE @REAESERCEHE>TVWRABREKOFE /O0—/UL-FIIVY" OUEDTHY . ARICZOERE
DEERDIEANRBEDOTREE BT ZHD" TSI — - PITVY " CEDZIREDOBETT. BEOREHEUK. E/HIL
Fr—CEIKBITRRIEYMZHREEARTAELV. ZORBAEE2045F X TICERROLREAIELSIFRITESONTV
ZIFEHBRBROTELBVTEELE.

20104 Y Z—CSLOMBEE A RZMER L - 1IRIBL 721 ERE® (Synecological FarmingH/z F B ORIEZZELTD
Synecoculture™)(d. BNEELEMSHRUETMIUTZCLABEBLEHLUREOEKATT. NANICENSRIEAED. &
BROMEZBNCISC TRARCEITHTIET EERESHREON —RATEIBRAMNICIRIFTE LR TORNEEA L
LET,

VZ—CSLTRIBEREDERBIMENS T —ILRICE I ZRAEREENR T E LI BATE UAILBEBOTILFFTPYIC
BIZRAEBRAR T ADEETOERN LA >TVET, £ BEREZOREBEABNEEX B L BEERY—EXOR
WEIERY 3 & TIHRRERER (Augmented Ecosystem) IAE—fRIEL BRI W TIRIBA RN S VWEHERICH T2 R
ERICERMYWBEATEELT,

Food production, so closely connected with issues of health and the environment, is a major item on humanity's global
agenda, but itis also in a very literal sense part of the Planetary Agenda, something we must resolve in a way that
avoids catastrophic climate change and losses to the planet’s ecosystems. Ever since the dawn of agriculture,
conventional monoculture farming has placed great strain on biodiversity, and the destruction of the environment we
have already caused could bring about the collapse of the global ecosystem by the year 2045.

In 2010, Masatoshi Funabashi of Sony CSL scientifically formalized and unveiled the concept of Synecological Farming
(Synecoculture™ in short), a new theory of agriculture that aims to achieve both effective food production and rich
biodiversity. By artificially increasing biodiversity and optimizing ecosystem dynamics for specific purposes, we can
produce food in a way that fundamentally transcends the usual tradeoffs between productivity and diversity.

Funabashi's initial work has gone from theoretical research on Synecoculture to pilot projects in the field. This includes
a pilot project that began in Burkina Faso in the Sahel region of Africa and is now expanding into neighboring
countries. In addition, he has applied the principles of Synecoculture beyond food production to the optimization of a
wide range of ecosystem services, which we group under the name Augmented Ecosystems. This led us to expand
pilot projects for urban areas, which have the second-highest environmental footprint globally after farmland.

L ZAN
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ZOTOJILTRBEREZSLHETIIREBRORAR . ICTZER LIREERDOIRIAY MR 2T LOH
REFEELTVFTIVREEROTIELEN. ZNSOABICEZ 2 ERELURANOEREZRBEZ TRENICHARL.C
NZERICERROTMEAEZMELTVET. ABDARMR TV 2 TROEENZE O RILREHECEYICHMAT Z &I
HMYBATEY AEIZNTHOBRVWFHEA ZDXRZBELTVET.

IREER TR BN TH TR ERZBI2ERABENOEAERENHY KREAOENLEH 2 LHTENSHAEENS
HOERFREICBYET. TN AGENEER T2 ERLENECEMNDZE COZBIEaLEZ BSEIE
(Metadiversity) EIFFIL TV T COLSBBLSHRMN SHL BEAMZMYH I CIF ABOREHL I TERL
EvIF—IBITPAICL ZBABYR—MHIEBREBYET. ZZ T V- OITHMiREL BERERZOH BT L
HRBARRE. 2L ISP ERRICHIEEROT Y2 A TETZ VT LERELTVET,

FAYZTLARABOBRYRSCEDTERVED T —YUEBEAICLY T R—NL. ZZHEABEFEZLAICT—R
Ny okHHSZET ABEADBRALTRELTWKZEATERLTVET, ZOHREEL T T2 —PNRERIL
REEBRZAVEHE FERIORHBLITLEOTVET,

Our program is promoting research into various domains related to Synecoculture and other Augmented
Ecosystems, and developing ICT-equipped management systems. We perform comprehensive studies of the soil
and plant bodies of these Augmented Ecosystems, in view of a wider adoption by society. We are also working to
properly incorporate human ingenuity into scientific evaluation towards establishing low-cost, high-quality
methods for ecosystem assessment.

In Japan, we have successfully created Augmented Ecosystems with hundreds of useful plant species. We may
eventually be able to utilize thousands or even tens of thousands of currently unutilized plant varieties. This vast
range of plant life creates a complex, multilayered collection of species diversity that we call Metadiversity. In
order to reap the various benefits of this Metadiversity, human imagination will be vital, but so will strong support
from big data analysis and Al. With the help of Sony’s information technology, we are creating a system that can
collect & assess ecological data from a wide range of natural environments and farmlands, as well as urban zones
and residential areas.

This system will not only process volumes of data too large for humans to handle, but also humans can learn and
give feedback to the Al - we see the collaborative growth of humans and Al as vital. As a starting point for the
human side, we provide a learning kit that allows people to create a small-scale or planter-sized Augmented
Ecosystem as a first-person experience.
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INETORRETICIMERFESUCINREBREFOIRXIAY MY ZFT LA BERCIYRV ABESEEERNAEVES
B3 . EEOXEELTOI Y XIHILFv—(Synecoculture) 1 =B L L TEBMNICEMRT 3 %A R4 SynecOM20214E L5/

INFEL EERNEHHTAREROBEEF CARELLBR- HRHBEREBRARCRBR L AEHREBEL  FRATRELE

EWEICHERTILODEIRIANEBHEBRO TVET,

BRI RIDILFr—a RS MREBRROMREIBERMOBMRALED BN SEHRAERT —IRILIEHALTHERES

HEL AER2AOIIOTHIL-UTFSY—2E LT RREE SNERORRAL AEHROELZEKE. ZLTIOREDER

EERZZEEBIELTVET,

Based on our results so far, Augmented Ecosystems and these comprehensive management systems are expanding
the domains of application and growing into a new cultural sphere; in the broader definition we call it Synecoculture, in
which ecosystems and human activities mutually thrive through enhancing each other. In 2021, SynecO, Inc. was
established to accelerate the dissemination of this culture with business support. We aspire to create human societies
based on a natural-social common capital model, which includes the reproduction of natural capital generated by
ecosystems, in order to transition conventional businesses into one with a sustainable industrial structure.

As we continue our research and the development of technologies that will aid Synecoculture and other Augmented
Ecosystems, we will work alongside various stakeholders to move towards societal implementation, striving to improve
the ecological literacy of humankind, address environmental issues & food issues and help human society develop,
altogether with the aim to eventually change the fate of our planet.

*Mifs B 1 (B) 1 B AR O BRMEIR T, SYNECOCULTURE I, V=~ VL — T RS OIEX R BHEIT T,
*'SYNECOCULTURE" is a registered trademark or a trademark of Sony Group Corporation.
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Space Optical Communication (SOL) Project

IEBRFETHAINIEEOMRAREITOTVWET, FEEMICEWTHEEFR
EHRATNTVWIERSVERBELRIECTIEEFRETSHY . AR AOREL <. £
EEF VT CHBNERERIFIOZENTEFXT BB . AT A IHEIiZFIALEN
B BMEETHLHRATRIENTERIREEIATLOMERLZOUSEERELT.
BACOHESJUREM. FFEM L OBEE2HEHFATEIIRRERRATZ L
ZENELTVET. Chicdo T 5MERIELVEERIEE2IEMT I L LY. M LEDSH
SWBIFMTI Y-y MEGORMBO . FEHSOVE—MEVI VI TSR EDER
EUFPNIALTHRATREE T3 LT HBREORBEELKEERICLAMRTESL
EZTWET,

© JAXA / Sony CSL

Our research involves the use of optical communications in space.

In outer space, optical transmission is better than radio waves for sending large
volumes of information over long distances; it presents no bandwidth issues,
and it offers superior security. Through research and societal implementation
efforts into optical communications systems featuring optical disc technology
that can be used on small satellites or even microsatellites, our objective is to
create a world where anyone can undertake communications between satellites
orbiting the earth, or between satellites and the earth’s surface.

By providing a communications environment that works anywhere, we can offer
internet access on every corner of the planet, and by making information from
space, such as remote sensor data, accessible in real time, we believe our
technology will help humanity manage the global environment and monitor

disasters.



© JAXA / Sony CSL

SOLISS™MO4FHIE. SNEFTREME L THIATNTWERAT AV 0FEMEAVWT /N - BREOXBEHEEE
BIBERFTRE SEVBELLZBEICOINARETHZETT, bR INETICTHEMEHARSE
i (AXA) OFEREA/R—2ayN\TEOHRRAMEC &> TMNERBERERES (SOLISS: Small Optical
Link for International Space Station) #Bi%_L.20194F9A250ICMZ5D &Y 8EHICEEL . BFEFEHE
H—KYEBRFHERT—>3a > (ISS) A THE EIFonF Lz, 8L FHF%ND20205E3F11HIC100Mbps D
Ethernet#fi& I L2 WA EEEERRL. UM FELTWETARTOBMEERTZZENTEELE. 2N
RTHHTFEEM EAWMAB TR/ NELBEHSRICLZBERTEAVE L.

BN B L IZSOLISSIF2017EKR L WAL ZISSOI FF S I BARBROMAERR TSy R TI4—LICH B H
RIBRFERER 74 79— (i-SEEP) (IO L RREV NS HTICH 2 BB ESH IR (NICT) 0XH LR/ E D%
WABTERTEZLSCHARLINEOXEEFEIRTALATT. K1 ETSAMNETILOFEE. K 2 (FSOLISSO/VER
HTY, SOLISSICIFHBEELHICI60ENAT (EZIHAT)DNRBEINTVET, ZOHASIIHBEDTEHED
ENEARER T2 T LA BEMELTVWET,I-SEEPICER T B2 CZDLIBEICH>TVWETHARBIEEBEH KT
FN.3kgDBERBRELE>TVET, K3ESOLISSH2020F381MB ICHBEE TH EICEXL TE/HDERT
T ZDERIEEZIDASTRKL . 360EERLEOTEATRIFTN  BRAICSOLISSOKBEBHERATES
ERVET, CNS—EDFEHCL> T FARFEHEARIAAE CSVWTHEREREE%Z NASALRENEHET
%1SS R&D Conference 202023 W Tinnovation AwardzWeleF £ LTz,

Tokyo / Kyoto

#7758

© JAXA / Sony CSL

What makes SOLISS™ special is that it uses consumer-grade optical disc technology, meaning that not
only have we created a compact, lightweight optical communications device, we can mass produce it,
which the world will need in the near future. We developed SOLISS (Small Optical Link for the
International Space Station) in cooperation with the Space Exploration Innovation Hub at the Japan
Aerospace Exploration Agency (JAXA). On September 25, 2019, it was mounted on Kounotori 8, which
left Tanegashima Space Center bound for the International Space Station (ISS).

Approximately six months later, on March 11, 2020, we confirmed two-way communication at a
100Mbps Ethernet standard, which marked the achievement of all our initial objectives. This was the
world" s first successful demonstration of a small optical communications device transmitting between
space and the earth’ s surface in both directions.

Our SOLISS device was connected to the IVA-replaceable Small Exposed Experiment Adapter (i-SEEP),
itself installed in late 2017 on Japanese Experiment Module "Kibo". What we developed was an optical
communications system that would allow SOLISS to achieve a two-way connection with an optical
ground station at the National Institute of Information and Communications Technology (NICT) in
Koganei, Tokyo. Figure 1is a photograph of the flight model, Figure 2 shows an external view of SOLISS.
Along with its optical communications equipment, SOLISS has a 360-degree camera (monitoring
camera). The camera is there so we can check the operating status of the optical communications
equipment and its moving parts. The optical communications device itself is a lightweight design of
approx. 1.3 kg meant to connect with i-SEEP. Figure 3 is a HD image that SOLISS transferred to the
earth’ s surface on March 11, 2020 via optical link. The image was captured by the monitoring camera,
and that 360-degree perspective is why it looks sort of warped, but | think you can make out SOLISS’ s
optical communication device on the right.

Thanks to these efforts, we received the Prime Minister’ s Award at the 4th Space Development &
Utilization Grand Prizes, and the Innovation Award at the 2020 ISS R&D Conference hosted by NASA.
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FHICETZHEBEEIF ABEEE EEBEBEELITIELEVEFIVFALARILEBRLLETFESERELLE We expect to see more achievements in these early stages of optical communications in space,
LSO TREHOEREPEINTVE T, Fafe5I1Z SOLISSOET ICL->TRERAEFAL=/NBEYEEKSENT including not just high-volume and low-latency transmission, but also communications that incorporate
BEARBEEEERT I T TREERARELGEMEL TV S . RE.ABELEFROLCHARERSLUZD super-secure quantum cryptography.

BEES. A5 CHAER LA TRYBATVET We hope SOLISS proves not only that small devices for optical communications in space using

consumer-grade technology can be created, but that they can become widespread. To that end, we are
currently working on further R&D, primarily to increase transmission capacity for orbital demonstrations,
as well as societal implementation.

*SOLISSIE, YV = — A B OB S BREIRTT.
*'SOLISS" is a registered trademark or a trademark of Sony Group Corporation,

Project members

\ N,

EXEF e P R K RR Z% GhE (288 H EEF Mi BR

Kyohei lwamoto Taiji lto Hikaru Jimbo Junji Kajihara Toshiaki Kamata Mariko Kanou Hiromitsu Komatsu

°

——

b Y
7

AR 0 wH E& HE W p.N:: [ il S b o5 T WiF Bh5E

Yasushi Kubo Shinya Makita Takashi Nakao Shinji Ohta Kai Suzuki Hiroaki Tsuchioka Hiroaki Yamazoe




2D AUSNTYN NN X "7 /7.4 PLhOF"XX

Tokyo / Kyoto

A—FIXINF—ZFL(0OES) 7Ok

Open Energy System (OES) Project

WIRDERET H 3 [IREH (Climate Crisis) B89 3 (CI$. #2 LB ThHkRLETT
HBZENBEREMIENTVWET . BL. A —T>IX¥—> X5 L(0Open Energy System™
LTFOESERR) 7OV TV MITIXNF -V ZAFLICEVWT. BETHIXILE— (UTHIX)EA
ENMEIEZZET. COBKRRETTHZ L EBEC. PHETHRTHEATVIRIL
F—> 27 LOWR -FAREAETOTEVET.

BIXOEAZMESEZCR. BARELFRRU<KEHIIREE2HWL TERLERATEEDNBDEICRYE
T ZDEHICHLFREGANEATVWZEBMICTIELEL . KBARBERICEBMEEEICRETZ55.8
BHOEEIBRBEIZNZTNOAEOENHED/\Y—VICLoTESDEINELET. CORTREOESDOTE. BIX
ORFBALHEUD 2L THIELAOBIROBEEZLATETZOTRERAVNEH L FERELL.

It is widely said that the world needs to take every step for de-carbonization to cope
with the “Climate Crisis”. To contribute this de-carbonization especially for the
energy sector by accelerating the renewable energy installation we, Open Energy
System™ Project (“OES” in short), has developed and demonstrated the distributed

and scalable energy management systems.

To install more renewable energy resources and to use them more efficiently, we need to manage the
fluctuating generation by renewable energies. We considered to use batteries for smoothing this
fluctuation. When you install a PV and a battery to each house of a community, you will find that every
battery has a different vacant capacity because every house consumes the electricity differently. We had an
idea to connect these vacant capacities with surplus electricity generated by the PV in this community to
increase the total amount of electricity generated and consumed in the community.
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20145FEH 5202038 £ TOPBRIERMTAZREAZOF v /N2ARICH 2B EREE1RICE T2 RAER%E
BLTHLIFZOIVETMNERELTEVWWELE G . FNFNOREBCKBARBELET OERBEL. Z0E
BMAEROEEMTERLELL. 2OYA70 )y R FNEFNOEETRELRBI LG LBIXOE
AEEHETHERBT 3. HREFREZBENETT. BFEOBNRRKICHEEREFT LU BHORBNS
V2ABRNICHETZCET. BIXONAXRAROZIILAEIHMLTEYELE.

BI2021F7TANS I EEREFHOT—7 —>a vl . UY=L TF—J LBV T REWLTEE
M EVEESTEIHLVWEHNRERE 2. ERE—HORBERE Y-/ —>avETIRIEREILWSTY
V-7 LOHERBLTEYET BEFFTUMABA Projectl).,

From end of 2014 to March 2020, we have verified this idea with 19 faculty houses inside the campus of
Okina Institute of Science and Technology Graduate University. We installed a PV and a battery to each
house and connected each battery with a Direct Current microgrid co-existing with the Alternative
Current distributed network. Over this microgrid, each battery can sell and buy surplus electricity
directly, peer to peer basis. We have demonstrated that the amount of total consumption of electricity
generated by PVs increased without any negative impact to existing AC distributed network and with
keeping the balance between demand and supply of electricity inside the microgrid.

Furthermore, in July 2021, we started a new project named “UMABA Project” at a workation facility in
Miyoshi-city, Tokushima Prefecture with a local community, a local university and several industry
partners to demonstrate that energy sharing over the AC network together with installed batteries and
a battery electric vehicle (BEV).




20205128 . B4 FTNETORERRE S —T VY-V TRITTEVWSHETREWELE LTz, [IRBHEICT L TE
FE—REBOTA—T VM I/R=Y3VENRT . IXNF - XTLAOBRKRRCEZRRLLSEVSHATT. 2O
A—=ToV -2 ERLEHNS EHRDOUMABA Projectz REIWIC. 4 B/~ R F—DHEBALBH S HHREDEE
AREIRILF—ZFALHEREREO IS ST LZBEL HL4BII 2T ORKRFLICEMTS. 20k
HICOESTOTVIUMIBELTEVET,

E)HRR BT SLIETI LY -EERIITHRMBEETORR

We have open-sourced our distributed management software in December 2020. It was our new challenge
to accelerate the de-carbonization of energy system through open innovation with various partners from
government, industry, and academia. OES will work hard to develop various distributed energy systems with
this open source initiative which produce electricity locally by distributed renewable energies and consume it
locally and then will contribute to make the local communities decarbonized.

Project members
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“OPEN ENERGY SYSTEMIZ, Y Z—#ABH OBIRX S HRBHIR T
“"OPEN ENERGY SYSTEM" is a registered trademark or a trademark of Sony Group Corporation.
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Music Excellence Project

Sa-IvII7ELYZ27OTVIIME LI TSI ZDMRERBL L. EERD
HETREHBTHZEL T XEOFRTHELREOZHREZRBELTVET.

The Music Excellence Project is based on the latest research from Dynaformics—

the synergy of knowledge from biomechanics and neurophysiology—and aims at
the sustainable development of music culture through advancing musical

expertise and overcoming physical and mental barriers.



EBEGRERDB VRV CERERRZEHHIeH ICVREELD RERLF OV PREAEZASHICL.Z
DBREVR—NIT2dDHEHZRM{LET. ZOHRIEZRDNCNFTHALRE 2 RERBFICHPLTVE
FHERMSTZET BENBALEBVRAATWEI RO TORF I ZRKL. SYRBEOERRKPREICERL TV REL
CEEBELTVET. SETHRDRT -V CHoBEPIELEZ RADIAT—JICED B ODOHRR MK -HEZ
T3TENFBEDIVIIVTHBEEZTVET,

We provide educational platform that let musicians acquire optimal playing skills and training necessary for
production of ideal musical expression. Through minimizing effort for inefficient repetition of practicing, we
aim at having musicians surmount the limit of their abilities and skills, and thereby keep focusing on
exploration and sophistication of musical expression. Our mission is therefore to provide research,
development, and education that enable practice and lessons at the physical stage to move to the
expression stage.

INET BEROBEXIEPHERBERROID HRERFEPLERE ORT (VA PHHEBR AR VT IRBERED
BE ER BX- BERCOVTOMREZITVW . HERE)-—RIZHEZAIHELTETHELL. £ BB BEE2XIETST
20V —ELTORERREPREER AL THE - TTHRIET 2V AT LOBRED . FNERB/TI TSy N T4 —LORK
CHWHBATEEL BONLHRICEDET TERDHDHFHEEFOS S LTPEAC) (Physical Education of
Artist Curriculum) 2B L. ERAORERPIEEE . SEHEMBCTRHELTIF L. TSI EMBB L HHEH
BOMENREEHFEITHLVEEKBEOMEHE LT 7HTE—T OIS L%IEEF BRADRY T2 Z7ET
ZZANSCRHMLTEELE,

Toward a goal of enhancing musical skills and solving mental and physical problems of musicians, our team
and colleagues have been studying acquisition, sophistication, loss, and restoration of musical expertise by a
cross-disciplinary approach combining neuroscience, psychology, robotics, and machine learning. We also
developed a technology assisting practicing and teaching, such as a system for assessing and visualizing
sensorimotor skills and a platform available for musicians. Based on these achievements, we developed a
novel physical education program specialized for musicians, called PEAC (physical education of artist
curriculum), and provided to artists, teachers, and musical educational institutions. Furthermore, we
launched an academy program as a platform making a synergy between art education and physical
education, which we provided to teen-aged talented pianists.

Tokyo / Kyoto
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MR AR MREE (BB MERIT A TH Y —Fa5 -V —F I OXRRICRVBHFT. RITOHED
MROMRICE DT HEIODISLTHBZPEACE7Y I F—hLiIF IBEEMBARBILLETET. — A8
BERBEVSERBOZ—APAYa1—[CE DT HAPRARZTY I T—rUET BRXRICEEH 2RROA
HICBHFT. SRIG PEACZERNDEREERBICEBRTZCLICIO> T HRAFOT—TA A NORIEEE %=
XEIT B LICRVBHETS,

We will challenge to realize a novel framework, “circular research” , in which research, development,
and deployment (i.e. education) circulates seamlessly and makes a synergy in-between. Based on the
states-of-the-art research and development, we keep updating the physical education program (i.e.
PEAC), so as to optimize both practice and lessons. Based on issues raised at practice and lessons, we
also keep updating research and development, so as to provide valuable achievements to musicians.
We will deploy the PEAC to various music educational institutions worldwide and support creative
performance of artists.

Techno 1 Skill Check &
Support Advanced Training

B KEDIRI=TS52 LIV RACEIVEEFREED TU/0Y=RRB U YR VZE AFF v I ERER M=
LOoFe=E1-FVT CIRBEXE IO DR

Master Class: Lecture & Coaching
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Flow Machines|d. RERDOEMFER LR ELAVT. VI —EHICHLVWEREZERT
BT EICHMYVEEATVWET,

Tokyo / Kyoto

Flow Machines™ is an R&D as well as a societal implementation project which

aims to augment the creativity of musical artists.

In every era of music history, new inventions and technologies have augmented
the creativity of artists, and brought music itself to new heights. In the old days,
this began with the invention of musical instruments, and even in more modern
times, synthesizers, drum machines and so on have helped to create new types
of music.

Flow Machines, which uses cutting-edge machine learning technology, is

designed to work with creators to give birth to new music.
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A7OYz/hTld. Digital Audio Workstation® 7541 > T %Flow Machines Professional& /XA JL
77 T#H3Flow Machines Mobiled ZEEDAI7 > A MEEY — LA RELTVWET. IN5OYV—ILTIE. ¥
UIA9—DORRLIZRIAILET—RETISR> T AINSNHOF L VWAOFr—2RELE T,

EBRICFlow Machines& o> e EHMBEELEATVWET . VI — Za—IvIL—RILINILEEF 7oA~
YavEEmlckdLo-Fi BeatsFv> % JLMSakura Chill Beats TldFlow Machines% > THIET N e
NS <EEINTVET,

y

The project includes two different Al-assisted music production tools: Flow Machines Professional, a m H E H I N E 5

plugin for use in digital audio workstations, and Flow Machines Mobile, a mobile app. In both these
tools, a creator chooses their desired style and chords, and the Al suggests original 8-bar melodies that
fit those parameters.

New songs are indeed being created using Flow Machines. On "Sakura Chill Beats”, a relaxing lo-fi
channel created by Sony Music that combines music and animation, you will find many pieces of music
produced with Flow Machines. kensuke ushio / parkside in bloom

Flow Machines meets Kensuke Ushio
https://www.youtube.com/watch?v=yrlYOSKMJXO

Qiezi Mabo meets Flow Machines
https://www.youtube.com/watch?v=P9MxZGCYuKc

Uele Lamore's collaboration with the "Music & Artificial Intelligence" team of Sony CSL
https://www.youtube.com/watch?v=H120A2rjWeg




Flow Machines Professional&Mobileld. YV Z—Za—JvIBEEDQIIIA(I—P—RI-FOAHNSDIELE.RL
EE FYBEVPTVTTIALRELTVEET,

TEEAOTA—DTL Y IHEE L VEREZ D BMEE KBRDHEZRL (CIREL TN REZZHTHA
BREIaA—IvII)IA23avY—ILELTELEALEAEIRLTHLSFETT,

We intend to improve ease of use for both Flow Machines Professional and the Flow Machines Mobile app,
incorporating feedback from creators affiliated with Sony Music and general users.

Moreover, Flow Machines will continue its rapid evolution as a powerful music creation tool, with features
including melody arrangement, new musical instruments, modification of musical instruments, and more.

d
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*"FLOW MACHINES" is a registered tradem:
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or a trademark of Sony Group Corporation.
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Superception Project

Project members
ABETIYE1—9HRESLER. BRRECEFTEREOD,

When humans and computers integrate, to what extent will we be ourselves?

RILZN PRUTZY

Shunichi Kasahara Adrien Verhulst

FU/O0Y—DREBFEECHV. IVEL—YFEAZEETEILR RELOFEPTHCTRNELTVET, ABHIY
Ea—49¢BEL ABEAREBRCEAPELZAREER TR . BNRECEFTARTH 0D, BHLlFOYEa—4
EifiZAVTABOMELRMEZIR - EATEZME Superception™ @B L T ABETIVE1—9INBE LD
TER INEDLSCERINSIZONERTRLTVET,

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 still be ourselves? Through my Superception™
research framework for extending and transforming human perception and cognition using computer
technology, we are investigating how the "self" can be shaped when humans and computers merge.

Fragment Shadow
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Superceptionld > Ea—4# iAW TITZMICIA S OMEPRMN IR ZETE2HROBMEHTT.
Superception&E WS EE(L, Super (B BERERBZ 3. BirEBR LEEK AY)+ perception (1E) &1
HEDEREFETT. SuperceptionlZ&W. BHE VWS REREOWMBBAZEL T H. EHRA o e BAIRR, AR RA
RO MELORRELSTIEABZBEELTVET,

Superception of the Self

Superception is a research framework that uses computer technology to augment and/or transform
human perception and cognition. The term Superception is a portmanteau of "super” (i.e., ultra, beyond
normal, greater than a singular organism, "meta") and "perception.” We 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.

za Sony Park Project

Tokyo / Kyoto
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The Self and Human-Computer Integration

With cybernetics technology, it is becoming possible to assist, augment, and extend human motoric
and intellectual abilities. However, in order to realize a state where technology is truly harmonized with
humans, we must consider the "self" of the user, i.e., whether users truly feel like themselves. Even if
we were to gain abilities that greatly surpass those of any human today, or acquire a body that is
different from our own, we cannot state that humans and technology have mutually adapted to each
other unless we feel this technology as our own, perceptually and cognitively. This is why we believe
that elucidating and designing the integration of humans and computers in a way that takes the "self"
into account is an important research initiative.

Preemptive Action
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SEMHGERMIC LY  BHEFEOBRELTLE 18 1 HETRALITATERO S hZESTY EHA
MODERZIRIFTZENAREICHEZTLES, DEUNAORHZMAED FEKTEET SN Minds M Bodies”
OERTT NAMETORHESGHEOBERICEVT. BSNNETZIBEC 1ZIBRL. LT - BANLHKEEE
RIZHDRFAEHELLT. 3DDERH (Aware - M- RHMOALFML, Action - EHFEOLTNNITE),
Attribute - SWHIBARRD B EIRRE) OLTLZRIELARZED TVET,

Beyond "One Mind, One Body"

Cybernetic avatar technology will create a significant paradigm shift in the relationship between mind
and body. Mind and body will no longer be just one-to-one. It will be possible for one person to
embody multiple bodies, or multiple people to embody one body together. With regard to this new
relationship between mind and body, which we call N minds, M bodies, we are researching the
parallelization of three key factors that are requirements for achieving parallel and integrated
embodiment while preserving the sense of "self" (Awareness: parallelization of perception and
cognition, Action: parallel behavior of multiple bodies, Attribution: self-attribution of parallel
experiences).

_Parallel Ping#Pong

HEOHFRIELUHIREA

BLORRIIN—T TR IIRNBHIEE T - X2 REX AROTEREIZERLTVET AREREE
BEBVRLTWKHRT. 7—RNI—VERPI—I23yTEVS R R EDNEDHZZ KT, L NS ETREZHH
RIAVN LT TVWET. RROUBEEZBIVHT CEZBIEL ARE VUIA9— T —TAANIES R
ASARL—9—EHRATHRFEE ZEHTVET.

Z3E<BVRKALIVEI-IORMCLWBRSTNBH L BEHESHOBFRER. TEDIEOAEE
WA OZ1Z7 =23y OBRAPEMEENOBRLE ORI CATLECZFITRILET. L OHR
JI—TTREIOLERRNBREE RROT//0Y —2BEL TRRITZ LT ALIVE2—IDRIEMIC
RS S RIBAL D EMICL WS ECERT 2 ENEHROERZBELTVET.

Circulating Research and Experience

In our research group, we emphasize moving research toward the social implementation phase. With
circulating R&D and implementation, we aim to create a research cycle where everyone can participate
in our workshops and art exhibitions, forming a true dialogue with society. Our group is conducting
research activities with diverse collaborators including researchers, creators, and artists.

In the near future, a new relationship between mind and body, in the form of human-computer
integration, will lead to major changes in our society, including how we perceive the self, how we
communicate with each other, and how technology can provide us with new abilities.

By exploring these incoming challenges using leading-edge technologies, our research group aims to
realize a better society, one where people and computers integrate creatively and harmoniously.

Courtesy of Yamaguchi Center for Arts and Media

P ¥V W Vi
Parallel Eyes! ¢
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*Superceptionld, V = — RS OBEER I BEHIT T,
*'Superception” is a registered trademark or a trademark of Sony Group Corporation.
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Mental Barrier-free Project
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Some people, because of their characteristic brain functions, may not fit in at

REOBEENRET ZRPRRCS T T Y FTERV. Z5LEALEASELTVWEVS school or at work.

#HOSFINTY MENBERRPY—EZXDH I ZBE—HLHOPIF, TSICHS(CE>TD
WMEVWEBIERZE>TLESIHE LNEVA. FEOSHEZV ATV ZOATERALLEW.
Z5LEBVWHSHELEODNASYIL-NVTZIY—-TOTTINTT,

If companies make products and services without their input, it may lead to a
one-size-fits-all world where they would further lose a place. This project aims

to enhance the diversity of talents and mental conditions in workplaces and

other communities in a science-based approach.

IMHRER A VDO AYGILORRAL L R ICEHRT 2 EIEA AR ZADNRUICBETZI L. FNLLO T ZOULBAR
FTREEBCESTOAYYNCEBNZEVWSAVEYTATEASHCTZIZET YRFAFITNBIAN=F 14—
ARRTIZEMEERERET. ATOVIVNTR OEE MEERZORBHAREZBEL  ZRLBAEERFOALEHNED
SSCF—LEBRTZET EDLSIBAYY MEALARILEEFLARILTEENZ O ERSHCTZZEEBIELTW
FT. IS ERARNSBONLMBEEFZNL RIBLEOEREAYICLANS VZ—JIL-TRAOHIBRETOER S
BigELTWET.

How could we achieve "sustainable" neurodiversity at a workplace where individuals with various talents and by Yuhei

mental disorders could continuously perform at their best? Our project aims to facilitate sustainable diversity by

revealing how teams may benefit from including neuroatypical individuals. With collaborators from the target by ERE-Efuu
workplaces, we plan to apply scientific evidence from basic research in psychology and neuroscience to their

workplaces in and outside of the Sony Group.
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We have created a pilot internship project that matches university students with autism spectrum
disorders - who have trouble putting their best foot forward in a typical job interview, given the social
skills required - to certain business entities within the Sony Group.

We are working with three business entities specifically: Sony Kibou/Hikari, a corporation focused on
individuals with disabilities; the Sony Creative Center, which handles a wide range of creative work; and
Sony Computer Science Laboratories. We have been able to offer a student who completed a
short-term internship at the Creative Center full-time employment at Sony Kibou/Hikari.

Furthermore, in the hope of creating connections between neurodiverse individuals and Sony Computer
Science Laboratories, we have teamed up with National Rehabilitation Center for Persons with
Disabilities and Tama Art University to hold an exhibition featuring artists from a diverse range of
backgrounds. At this event, we gave a presentation on neuroscience research that is reshaping our
knowledge of how neurodiverse individuals see the world.

Going forward, we intend to expand the scope of the Mental Accessibility Project. For instance, we
target individuals suffering from traumatic memories, or from mental conditions related to the female
hormonal cycle. We will also launch efforts to support the rehabilitation and recovery of these groups.
Life is long, and this is an era when anyone can face a mental illness. Placing balanced weight on both
science and real-world applications, we will seek to remove the barriers between society and its people
regardless of their mental conditions.

I—-LA—Z—dYH—-LZX-7V7

Maria Alemanygonzalez
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CALC Project

) ) This project provides analytical tools to extract as much information as possible
F=INFOTWBIEHRETESRYMIEL. ZOBFRICHZFRELYIKERTESLSIC

. . _ - from data so that we can better understand the events behind data, and helps
TRHILT. TICEDVENLTEZENBLSZRLET.

you take appropriate action based on that understanding.

CALCMTHBRBEINLE<KOEHP/NSA-INZENZ T —INSEMBERBHRELEET 2 ETEROERZ T
TRZEAEBRIVETNELTVES, SHCHEETNEEARBRICESVWTHER MAZTASIHEDERMBED BNRRE
MRICOVTHEBMRSZIaL—Yav A RICLTRERREDEREMEZA LI BB ENTEET,

The basic concept of CALC™ is to promote understanding of events by estimating complex causal relationships
from data containing many observed variables and parameters. Furthermore, it is possible to improve the
objectivity of decision-making by enabling quantitative simulation of the causal effects of taking measures and
interventions based on the estimated causal relationships. 43 N~

FER(FTR
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Previous research in our activities, we are developing unique methods and algorithms for analyzing
causal information and promoting their use in the real world. The Sony Group as a whole has
accumulated diverse data in many of its globally expanding businesses such as electric, financial,
entertainment, and various other services, and CALC has already been utilized in these data analyzes to
produce excellent results. Following that achievement, since 2017, we have been providing CALC
software licenses, contract analysis, consulting, etc. jointly with Dentsu International Information
Services Co., Ltd. and Koozyt, Inc., and many of them are in the manufacturing and service industries
has a track record of introduction.

*CALCE. Y Z—HHRHOBIEX FEREF T,
*"CALC" is a registered trademark or a trademark of Sony Group Corporation
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Technology related to data analysis is advancing rapidly, and the needs of the world are also changing
significantly. While following the original vision, CALC will continue to develop the frontier of causal
information utilization by grasping the needs that are really needed and promoting further
technological development.
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Achieving Stress-free Customer Service with Al-Human Collaboration

SHhIN- >aF50H- X BE a BB BEEA
Michael Spranger Katsuyoshi Kanemoto Kojiro Kashiwa Akihito Kumakura
A-—F—AOBAEREPEETEEAROLEDH IV - —EXEE T RAHOHBEOTTICHESA In various aspects of customer service, from the handling of user inquiries to the running of contact
MARRD. WEOH—EZDOEMEICHESITIZT2a=r—9—-0EROELHE ORENBEELL THY SEEAIC centers, many problems have become increasingly apparent: human resource shortages due to hiring
LB BEEERCHBITLELOTVET, difficulties and high turnover, the long periods needed to train communicators in increasingly complex

products and services, and so on. In recent years, a shift has begun towards automated Al response.

S FILIY ZLDEFZE - x —H B—DPIT)ZLTHE S =31 RN i i . . . .
LOLEHE. B ML WTPLTVZLAHR - FRINS =71, H—0FLTVILTSHE SREKBRR. 5 And yet, although new algorithms are being developed all the time, it is very hard for a single algorithm

BURBAZD>TWKHWEDEARICESTEORFRETT. Fe. FALLSHMETRETLI - -h5R to adapt to the vast array of different business environments and the ever-changing trends in customer
TETFLRPDNFEONZ S —RICAITEHNET I EAHLL TS ICEEDOTLEHEZFAQPYZaTIL inquiries. Additionally, even if the content of such inquiries is largely similar, users employ all sorts of
BREDFLYYOEfE -7y T T —MNMIBERGTIXMREELTVWZONTRIKRTT. different wordings; it is difficult for Al to respond uniformly without help. Furthermore, as things stand

today, the cost of maintaining and updating the FAQs and manuals that provide the knowledge base
for responses is significant.
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We expect that by using these technologies to provide users with quick access to correct knowledge,
we will see an increase in customer loyalty and a decrease in the overall number of inquiries.
Additionally, by reducing repeat inquiries, we believe communicators will be able to focus more of their
attention on tasks that truly require the listening and problem-solving skills of a human agent.
Furthermore, we expect to save labor in the creation of training data and the managing and updating of
FAQs, tasks that have typically been done by human agents working with large spreadsheets to collate
information, making case-by-case judgment calls, etc.

This project draws on the all the firsthand experience in operating contact centers that Bell System24
Holdings Inc. has acquired over the years—our goal is a hybrid of people and new technology that
creates Cybernetics Contact Centers, and makes the field of customer service a stress-free world.

This project is doing R&D on technologies that will overcome these current issues. Michael Spranger of
Sony CSL has been researching the evolution and structure of language for years. Using machine
learning technology, he has been evaluating and verifying the parameters that an algorithm needs to
understand the structure of language, the meaning of sentences, and the similarities between words.
Based on his findings, we have been developing the following systems and features.

-The Mopas® Al engine

- A system that automatically builds the optimal Al engine for each dataset, incorporating the latest
algorithms

-The Knowledge Creator® Al maintenance system

- A feature that creates training data efficiently and semi-automatically, improving the accuracy of our
search models

- A feature that effectively searches for new pieces of knowledge in user inquiry logs

Q @ U m %

Knowledge Knowledge Data Operation
Search Management Creator Management = Managem

*Mopas®&Knowledge Creator® I B ALY AT L24K—ILF 127 ZOEFTT,
*Mopas® and Knowledge Creator® are registered trademarks of Bell System24 Holdings Inc



N\ U PO /" XX

asSe22 FOv Ik
aSSe22 Project

asse22(PyY) . K—bI72VADLS CHFFIEASRICHBULTNIAY N—T=BICEUTH A
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aSSe22 (pronounced “assets”) is a project that aims resolution of information asymmetry

with science through diversified members capabilities like an investment portfolio.

BRE"Money Ball"Tld. BMEDEIMN ERSHFIRT. M OFMARMNEFET —ITHANLTHRICE Nz h—
D—DEHINTVET, SRERTIHI980FRCTFAUDTOT Y M YAIY T AN ERICRZNFRERFS
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Tokyo / Kyoto
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Takao Tajiri

In movie “Money Ball” , statistic specialist leads baseball team, traditionally managed by feeling and
gut, to win by analyzing players with data. In 1980’ s, rocket scientists have introduced scientific
methodology into finance sector and changed trading and investment discipline which had been
judged by sense and experience. Outsiders bringing scientific methodology have been changing
games which used be judged based on traditional experience.

There could be a case, hence idea by non financial expert tends to be non sense to operation at
financial industry, it is not to be implemented. However financial experts at aSSe22 develop technology
of idea by the non experts to execute operation, to create a collaboration between finance and Al.
aSSe22 with highly diversified members, Al, physics, statistics, e-commerce, biology, will find new ways
of exploring things that neither conventional finance methodology nor non diversified but mono point
of view experts cannot.
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The world needs responsible, ethical and human-centric Artificial Intelligence
that helps to foster sustainable and peaceful societies, and that allows people to
lead fulfilling lives. Our mission is to research how Al systems can deal with
meaning, understanding and moral values, which are core to the human

experience.
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In the future, we aim to expand our activities to develop language technologies that can visualize meaning
spaces, allowing humans to navigate complex issues in an intuitive way, and to research moral language
expressions, in order to infuse Al with an understanding of and respect for human values.

BHROBERF. ZORFZHRDIENSHFEVELL. BREFLEIHERZDN ? EDLSICTNIFEHOALHNEWVIC
BRELAVALBIZPEREHETEZDOTLLIN1996F. Vv ) - T4 —ILRE NSO Z R 28 (1T
SETHZIEVSEELARLZRFEL K. SE R LSH AL IVEL—IVAIV I BHRBEDMREREEL.
CEATAYT FAFIVREVSELFHLVHRSHZBIY EFE L 1999F N 52000F L FTHTONMb—F
VU AYXRBIBEO—FEOBEHNLERICLY . BEEORY MAII-YIY M EONSH L VEREEEL.
MBEOEEEE->TCZORREZEVICHAETZAEEZRLELE,

We started our quest for meaning by investigating its origins. Where do meanings come from? How can a
population of people understand each other and share the same concepts and ideas? In 1996, Luc Steels
came up with the key insight that language was the key to solving these questions. He created an entirely
new research field called semiotic dynamics that brought together insights from linguistics, semiotics, Al,
computer science and complex systems. In a series of groundbreaking experiments, such as the Talking
Heads Experiment in 1999-2000, we showed how autonomous robots and artificial agents could construct
new meanings from scratch, and use their own language to share these meanings with each other.
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Music Project
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Advances in artificial intelligence promise to be transformative for music
practice. The prospect of machines performing tasks that humans are not
capable of triggers the imagination of different ways to produce music.
Al-based technology as a driver for innovation in musical practice appears to be
at the same stage as the recording studio was in the 1950s and 1960s: the
technology exists, but making it available as a tool for music production requires
specialists (Al engineers) operating the technology and assisting musicians in its

usage.
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With our new generation of Al-based music production tools, we seek to change the artist/machine ?‘“ !
Crash

relationship. We work to create a music production environment where the machines are not only capable of - Tom

doing what the artist asks them to do, but is also able to assist throughout the whole music production il i
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Our multidisciplinary project gathers researchers, engineers and artists. Together, they collaborate to bridge
the gap between research and the effective use of Al-based technology in music production. During the past
two years, our researchers and engineers have actively collaborated with SONY artists, to help them work in -

our studio on their next musical project while optimizing the interaction between the musicians and THE A | DRUM |T
prototypes. BY TWENTYS & SONY OSL
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Paris / Rome

Over the last few years, we have focused on developing our tools in close collaboration with French
artists and collaborations with the French entities of Sony Music and Sony Music Publishing. We have
acquired a strong experience in artist/machine interface and are pleased to see Sony artists releasing
music that has been produced with tools from our lab.

Based on the last two years, we believe that we have entered a new important step for the music team
where on the one hand the research has intensified with a very good knowledge of the reality of
modern production and on the other hand our existing prototypes are ready to be presented overseas
to extend the collaborations internationally and bring new services to the different entertainment
entities of Sony.
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Sustainability Project
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We develop new technologies to make organic, peri-urban microfarms highly
productive and economically viable. In these farms we combine the 19th century
Parisian vegetable farming techniques with state-of-the-art technology and

Open Source principles.

Developing sustainable food systems is a core challenge of our society.
Agroecology provides a general framework for this transition but needs inspiring
examples to help it crystallise. We believe that our peri-urban microfarms based
on the “French Method” is such an example because it balances traditional

techniques with new tools, and fills a missing link between cities and rural areas.

A 1000 m? microfarm can be highly productive by using among other dense intercropping techniques
and handling up to 6 successive cropping cycles. But they require a lot of manual work and complex
farming management. We work on new technologies to assist market farmers and reduce the physical
effort, provide automatic crop monitoring, and fine-tune planting and harvesting schedules through
data collection and modelling. We work on a suite of technologies called Robotics for Microfarms
(ROMI) and a novel plant health sensing technology called DREAM to achieve this.
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CNRS. Inria. Sony CSL H'BI% L7z ROMI Plant Imager (C& W 4B D S AEEREZ 3 Rt THETZTEN
TEET,
The Farmer’s Dashboard and the ROMI Cablebot, developed by laac/FabLab Barcelona and Sony CSL,

automatically collects images to follow the growth of individual plants.

The ROMI Rover is a cost-effective, light-weight, electrical farm rover that assists farmers with physical tasks,
including automatic weeding.

With the ROMI Plant Imager, developed by CNRS, Inria, and Sony CSL, we can extract detailed morphological
information from plants in 3D.
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"ROMII&. EU Horizon 20207°'A%'5 Ls (B4 773875) . EU Horizon®DREAM (B £:101046451) . CENTRINNO (BIA%
©869595) B SE BB EZIFTTVET,"

By working side-by-side with market farmers, we will provide a tailored, open platform to manage and
design organic microfarms. These farms will be ideal to test novel farming techniques and new technologies
that may be deployed to all types of vegetable farms worldwide.

"ROMI received funding from EU Horizon 2020 programme (grant 773875), DREAM from EU Horizon (grant
101046451), and CENTRINNO (grant 869595)."
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Information Technologies appeared like a magnificent opportunity to build an
integrated global human identity and solve conflicts through constructive
dialogue. Unfortunately, we witness every day how polarisation and
misinformation became a major societal threat, damaging social cohesion and
leading to unhealthy behaviours or violent clashes. War was always part of
history, and conflict is part of human nature. Still, we believe that a suitably
crafted technological infrastructure can play a revolutionary role in handling

diversity and helping us better understand.

The "Information and Social Dialogue" project is tackling the challenge of redesigning Information
Technologies to make information more accessible and social dialogue more transparent and healthy.
The challenge has a high degree of complexity. Therefore, it needs to be tackled with a seamless
orchestration of several interacting sides: from computer science to complexity science systems, from
linguistics to opinion dynamics and political sciences.

- Recommender Systems (RS) represent interfaces with the vastness of the Internet. We have proposed
a new generation of RS that, while still close to users’ preferences, allows people to explore new paths
without triggering undesired experiences.

- Information Ecosystems is the place where news demand and supply meet. We have analysed the
link between unmet news demand and production to detect and prevent misinformation boosts.
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- Reputation Systems in a polarised world need to take divisions into account. We are developing systems
that recognize shared values and highlight contents bridging otherwise distant communities.

- Sterile Disagreement is a significant threat to social cohesion. We are studying how to identify
unnecessarily inflammatory material and defuse its divisive power.

- Social Dialogue visualization is crucial to raise awareness about the different points of view. We are
building systems for the automatic synthesis of diverse narratives.

Vittorio Loreto Pietro Gravino Elisabetta Falivene Maximilian Pellert Giulio Prevedello
EvkUz-OLk grho-sse—s IUYRYY-TPUTI—% TIVIITY - RF—h JLYrFvO-Yal
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Cities nowadays are undergoing significant changes that call for rational and
strategic thinking to achieve SDGs. The response to the urban sustainability
challenges can only come from a coordinated and multi-disciplinary approach
operating at very different spatial and temporal scales. From the short
time-scale of the present to the long-term strategic thinking. From the micro
scales of ground intervention (transportation systems, logistics, etc.) to the
coarse-grained scale of more complex features (inclusion, gentrification, the

vocation of specific areas).

CSL Paris and Rome are committed to the development of inter-disciplinary cutting-edge methods and
simulations - merging in a seamless way complexity science, artificial intelligence, machine learning,
and the science of data - whose impact will consist in their adoption by institutional agencies and
policy-makers all around the world, to plan local interventions and reshape future cities.

Microscopic approach: CSL Paris and Rome launched the so-called "whatif-machine”, a platform
providing users with tools to assess the status of urban and inter-urban spaces and conceive new
solutions and new scenarios. Notable examples of this platform are Citychrone++ - allowing to explore
the urban accessibility patterns - and the 15 Minute City, allowing cities where citizens can satisfy their
personal needs by travelling no more than 15 minutes away from their home bike or on foot.
Macroscopic approach: Sony CSL Paris recently developed a general modelling framework for the
dynamical evolution of cities, as reflected through the mutual influence of socio-economic variables.
The method projects a city in a complex high-dimensional space where it is possible to forecast the
city's evolution and the most likely outcomes of a series of interventions.
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The project will expand its microscopic and macroscopic research lines to address concrete challenges,
provide clever representations of present cities and conceive meaningful and validated development
scenarios. Doing this will be in line with the New European Bauhaus principles aiming at enriching,
sustainable and inclusive cities. Significant attention will also be devoted to realising POCs to impact urban
development directly. In this context, Sony CSL Rome is collaborating with Sony Semiconductor Solutions to
use their IMX500 technology in road safety and info-mobility.
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Creativity Project
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The transformations of our rapidly changing world call for a need to increase the
number of people able to conceive new technologies and new solutions that
will sustain large human societies safely and prosperously. To this end, human
creativity stands as one of the most effective tools we can rely on to redesign
our societies and our interaction patterns. The “Creativity” team at Sony CSL
Paris and CSL Rome focuses on investigating the processes underlying
innovation and human creativity and their interplay with the most recent

advances in Artificial Intelligence, Machine Learning and Inference methods.

In a unitary interdisciplinary effort, the research blends three main activities: theoretical modelling,
data science and machine learning, gaming and participation. The aim is to develop a science of the
“new” , focusing on how the “new"” emerges in social and technological systems and how humans and
machines explore the space of possibilities and find new solutions.

CSL Paris has been investigating the so-called Adjacent Possible (AP) space, i.e., the set of all those
things that are one step away from what actually exists. At CSL Paris, we developed a mathematical
theory for the AP based on a complex interplay between how the space of possibilities expands (or
gets restructured) and how we explore it. The theory predicts many features observed in real systems:
the innovation rate, the triggering of new events, the waves of novelties, and the interplay between
individual and collective creativity.
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In addition to investigating how humans explore their Adjacent Possible, the team, now spread
between CSL Paris and Rome, investigates how machines do it and can get better prepared for the
unknown. For instance, the "Dreaming” learning protocol allows machines to learn continuously and
better perform anticipation tasks. Finally, an intense activity of art and science is being launched in
several areas (writing, sustainability, entertainment) to investigate creativity in action and come up with
new prototypes and solutions.
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Sony Computer Science Laboratories,Inc.

Takanawa Muse Bldg.
3-14-13, Higashigotanda, Shinagawa-ku, Tokyo, Japan 141-0022
https://www.sonycsl.co.jp/
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Sony Computer Science Laboratories Kyoto Laboratory

Minato Hotel Bldg.
13-1 Hontorocho, Shimogyo Ward, Kyoto 6008086 Japan

https://www.sonycsl.co.jp/kyoto/

Sony Computer Science Laboratories Paris

6, rue Amyot, 75005 Paris, France.
https://www.csl.sony.fr/

Sony Computer Science Laboratories Rome

Enrico Fermi Study and Research Center, Via Panisperna, 89A, 00184 Roma RM, Italy
https://csl.sony.it/
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