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The Sony Computer Sciemoe Laboratony believes that the best possible
rescach environment i essential for enabling our researchers 1o perform

creatively with pride and enthusiasm. Each of them is provided r nly a

spacious private arca and cquipment, documents and other matenals ST
necessary for rescarch. but also an enviroament that is deal in cvery respea

space materials and time. For instance, we have introduced a flexnme system

that makes it possibile for each researcher 1o frecly manage his of her schedule

Throwghout the laboratory, there ane various manifestations of our desine o

Facilmate cooperatinon between researchens. such as the total sbsence of any

signs that indicate tile or seniority. This &s to enable our researchers o

engage in open discussions on an oqual level without being intimidated by

one another's positions of tiles. There are also central arcas we call "o

spaces” fumished with comforable sofas where our rescarchers can assemble
informally at any time and have discussions ina refaxed aamosphene. The
researchers’ private offices are armanged around these spaces. To make
their rescarch more productive, rescarchers ane also encouraged
international conferenoes. We are also actively pursuing g fose

Japan and abroad with ofher research facilities that share our principles

as well as other activitics whiose objective is 1o advance the state-of -the-an m

o or Science
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There are various sciences that stedy how humans process inf
and each has its own view of this prooess. Anificial intelligene
ested in a universal notkon of intelligence. it views human beings as rat
nal thinking machincs. This, however, is just one aspect of b
OPPOSIte View pays more atentions o individuals, viewing a pers
collection of traits that discriminate that perso 1 others | am study
ing human information processing from this viewpoint In this research
hasic concepts are emotions and memones, which ch
mental sates. Cognition and expressson play impeo
with them My rescarch focuses on facal expressions, voice
gestures, and studies computational ways of expressing and recognizng
emotions and feelings. We believe that the research will be
foundation which introduces emotional Facises int
imteracthon, We also hope to mke pan in the compatation:
of the essence of amistic expressions so thal evenys
In the future, & vimual human, which Gan interact emotonally with 3 real
human through a display and a video camera, may be a reality

A Takeuchn
 Fols Wikey & Sowns, b 1991
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Agents must cooperate in multi-agent systems. Several rescarchers have
therefore been propasing rules that would enable such cooperation. The
probslem is that hand-tailored rules will never be complete or robust
external unforeseen disturbances. Living systems also must cooperate and
they have very robuos sntegies 10 do so. These arategics have been tuned
by evalution. 1 am thercfore studying living systems and synthesizing
evolutionary mechanisms in an atempt to evole robust coopreraton
stravegies. | am panicularly interested in the role of symbiosis in evolution
and symbiogenesis, ie. the evalution of novelty in oganisms belonging o
different taxa through protracted physical association

Chisas Numaoka, Phase Transitsmn o Insigased Collecne [ocsson Making Ao fichar o
Vol 3 Mo 2 pp. IES-223. 1995

s Niamaoka, Irenoducing Blind Hunges Diomma  Ager s Properse and Perloman
Processtings of e First Dabeeastiomal Cimfereme o Mulrtges: Sysiems (NMAYDE1 pra 50290
ALK Press 1995
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From computers as tools for thinking 1o compaters s a new m“llum fowr
and social 1 am 1 in

shared, th dli virmual env These
environments are open and disribwuted 1o allow divense users and
applications 1o interact with cach other, therehy enhancing social
participation. We are currently working on such an environment. Irs calbed
“Vinual Society.” Once the infrastructure of this environment i completed,
wlwlllr.h willl focus on an apphicaton lhlnl.-wnlk o facilitate the search
for and of useful and ph !l s and workds.
In the near futare, “Vimual Socicry” w\lm-lhnml warlds in the real
wurkd, and people will he ahie 10 participaie using compatens. These worlds
will e linked to each other, creating muliple real workd In “Vimual Sockty”
people will be able 1o live muliple lives

an

£ e Y

sty with human beings In such an
W nealtme- mess and adaptabding ane essential
acterstins of the systems which e stuled. | proposed an RE
hatecture whaoh enables the meta-level controd of buase-kevel real-tme
SYNTIPRSEATRN A 3 pant of compatataral reflection. This anchitecture can be
wsand foe buakding fighly adaptve real-tame computing svsiems. Revently
1 have boen mvolved s proseext for reseanch and development in
motworioed vimual realiny. The system v an ntegraton of resesnch
wvanhited i distnbuted computing. real-tme echnokogy, and human-
comnputer mteracteons. My reseanch nchuded the design of & network
el bor e 3-based malboser vatual realify environment. where the
new KR anchicoure concepts have boen applied. In the e, | will
extend this rescarch o reale Intermet-wide vimual reslry, where: scalable
arml real e ot parry communscation bovomes the maEs issae.
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My research olgective is 1o undertand the basic mechanisms «

which enable animals, haman as well as an | agent systems i

and to recognize their dynamic environments. How do they manage 10
adap 10 open environments even though their cognitive abilities are finitely
bounded® They can recognize the world only in incomplete wavs, since
their descriptions of the workd, which are soquired through their behavior
always contain cenain comtradsctions. Howey if they can continue

0 behave in spite of such incompleteness and w trv 1o resolve the
contradictions (although such effons are not cenain of success ). we can
realize that cognition and autonomy form an inseparable pair. Curmently

I am considering this probdem from the dynamical systems perspective,

and 1 am also rving to understand its practical implications through studies
of leaming autonomeous robots.
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My research focus is on & fexible comminical mechanism wh PRSI
produces smooth, predicable, consistent behavion The emer :

transmission technobogies including ATM, wireless. and sarellne have
potential 10 meet the regquinrements of real-omee come

How has ind
QUESHION N TR0 wavs
commanication, of meshile communication. On the o have o survive in a «
have considerably different o 1 am search
complexity of the robots
devedopment. and self <consin
il a fexibile in : adapts st w3 group of disinbuted agents can spos
dynamically 1o the media charactenstios and the s regureeenis develop thew oman AN N 4 serwes of Langs
An intemetwork as @ comples of networks ol bala = thw ®
constantly-changing topology and traffic 1 s a trallic swstem which o hridging the gap between subwymbeda peroeprually grounced bohavios
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The next generation of computing technology will bang about ubequitous
computers that will seamlesdy hlend into our sockety. The communicitnm
infrastructure that will intercomnect these computers willl have 1o suppon
more clabarate servioes, one of which i real-time communcation.
Real-time communication s not just about video on demand appls

or teleconferencing, Since computers will interact mone with embedded
and dedicated systems, robots, and even household appliances, protocok
must suppon a wide varery of senvices 1o provide ngid 1o kose iming
constraints and to adape dynamically to system load o user needs 1 have
proposed the Vimually Separated Link (VSL) model, which provides
separiie resource abstractions for data transfer and protocol control
negotiation. A connection onented real-time nereork progocol based on
this. model. called RIP, has also been implemented on the RT-Mach
real-time microkemnel. This is just the beginning of what is needed w
FEOEgANIZE CUrTent COMPUter network anrchitectures to suppont the
fundamental services required in the futune
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conpaters sl prereona
AL LOLLETLLSY 3 speviahized and tnng task
v obwious. Even simiph
Recent progress in hardware technodogy has |t RS SEIIR O S,
F omang about coniputens mdepth ©
that are small enough 0 camy or even wear T \ RIMFIAN OO putens i depeth. One
ive m s W the sy s ¢
ever, preclude tradinonal user-interface techs . 2 e = dl“ : & ey ﬂ'l""‘“"\
i et Sutrons feversitue A Uset inte
wser interface (GUID of desktop metaphos Te o et intertace
eranes these «harstenstis sah el afommunon
human computer interaction THCD technobogy i rapedly changn
- el and intustive mEeracTon echngues sonstintes the
iNg in a wransition akin to the switch 10 GUL in the 80 ’ =
wv an hitecture * which makes compuler sysiems as easy 10
b e hanal kel Another appeoach 1 making computens mone
v ot Texamiple-fased interiace anchieonre.® where all the useful
warding infonmuie e s s operstion hesory and exanple dats are weed for
prodatnm and scipraton Wih dwese and other new ierface sechnologes,
Sl ulaes e usang coamipaters will cesse W evist, and coumgusers will
Pavimre really usctul moesks for enhancmg the possabilities of all humans.

1 am intercsted in desig
highly portable computers, that wall be sinuation-aware amd i

® 8 new human computer intera

onented rather than command onemted  Using this stvie, a user w
able 10 interact the real wesrdd that s augmented by the comps
thetsc information. The wser's sftuation will be

B iy e ey s el e ey b ol

asand the user without having 1o be ¢ sy
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the end of the docade, | expect that such computer will e as o

place as today's Walkmans, elecimonic heanng aids, cyeglasses
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My rescarch interests include operating systems and compater fretworks
At present, | am pursuing principally a solution for helping system
programmers program their soffware. A system Programmen mus
ewercome vanous complex ssues while designang and implementing her
software system. Recent additionsl sources of complexity might be the
mobiliny of compauters, network protocol changes and deplovment, hot
swapping of hardware devices and so forth, Moreover, the anticipated
wltra-large-scale distributed systems will introduce numerous new and
complicated programming problems for system programmens. My curment
research is ahowt how system programming should be supported by

models and subsvstem services. Providing an appropriate
ahwtracnon for the underlyving subwystem i the key e of my studs
and | am now implementing and integrating my ideas inko our Aperios
operating system. | want my work o contribute to the realization of
ultra-lange-scale distritwited systems
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