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Executive Summary

“Brain-Inspired Al Accelerator - Realizing flexible advanced information processing with
ultra-low power consumption - is a research and development strategy to realize a dedicated
processor specialized for artificial intelligence (Al) processing (brain-inspired Al accelerator)
that can perform flexible and advanced information processing, such as efficient learning,
recognition and understanding of the external world and environment, and decision making
based on predictions, which are required for next-generation artificial intelligence technology,
with ultra-lower power consumption, which is almost as low as the energy efficiency of the
human brain. Here, research and development of new information processing models for the
structure and function of neurons and neural circuits, algorithms based on these models, new
circuits and architectures capable of high-speed and ultra-low-power operation, optimal devices
and materials for such an operation, and software to efficiently operate such hardware will be
promoted in combination through strong collaboration with brain science, mathematics and
mathematical science, device and material technology, and information science. This will enable
a brain-based Al accelerator, as well as the creation of new industries, and the strengthening
of artificial intelligence research, brain science research, and materials, devices, and circuits
research.

In recent years, Al technologies such as machine learning and deep learning have been
used in various applications such as image recognition, speech recognition and translation,
automatic driving, disease diagnosis, new material exploration, and device design. These
applications require advanced information processing similar to that of human beings, such as
recognition, prediction, and judgment, which are qualitatively different from simple calculations,
programmed operations, image processing, and control that computers have performed to
date. Therefore, Al processing is expected to advance further. In addition, while Al processing
is mainly done in the cloud with abundant computing power, Al processing at the edges, such
as in automobiles, smartphones, and loT devices, will become more important in the future.
Currently, cloud servers that perform Al processing consume a huge amount of power (several
MW). To perform more advanced Al processing in the cloud and Al processing at the edges,
where limited power is available, it is necessary to drastically reduce the power consumption
of computer hardware. However, it is becoming more and more difficult to achieve both such
advanced Al processing and low power consumption. Semiconductor technology/CMOS
integrated circuits, which have been the driving force behind the increase in computing power
and the reduction in power consumption of computers, are facing the limits of microfabrication,
and it is becoming difficult to improve the performance, power consumption, and efficiency of
conventional (Neumann-type) general-purpose computers. Since Al technology to date has been
realized by software on these conventional general-purpose computers, it is difficult to expect
dramatic improvement of performance or significant reduction of power consumption. On the
other hand, machine learning and deep learning have been inspired by simplified models of brain
functions and have made progress. Brain science itself is also advancing in research to elucidate
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the causes of brain diseases, and the functions of the brain at various levels, from the molecular
level to cells (neurons), neural networks, and the entire brain, are being clarified. For this reason,
it will be important in the future to use the knowledge of brain science to obtain hints for new
information processing from the structure and functions of the human brain, or to mimic these
hints to develop hardware (accelerators, chips) specialized for Al processing, aiming for flexible
and advanced information processing and low power consumption.

In the U.S., DARPA's SyNAPSE project was launched in 2008 with the goal of building a
system with the same volume, functionality, and energy consumption as the human brain
using electronic circuits. In Europe, the development of neuromorphic computers and next-
generation neuromorphic chips has been underway since 2013 in a sub-program of the Human
Brain Project to build models of the brain. While these efforts are noteworthy to apply the
findings of brain science to advanced information processing, their performance is not yet
sufficient to demonstrate their superiority and attractive applications. In Japan, the Grant-in-Aid
for Scientific Research on Innovative Areas, "Correspondence and Fusion of Artificial Intelligence
and Brain Science" and "Brain information dynamics underlying multi-area interconnectivity and
parallel processing", as well as the WPI International Research Center for Neurointelligence
(IRCN) were launched in 2016. In addition, in 2019, the Al Strategy 2019 was formulated, which
indicated device architecture and Al chip technology as necessary research and development
target. Thus, as new trends and demands for hardware-based Al technology emerge, we
should strategically promote the research and development of brain-inspired Al accelerator
technologies that meet the demands for low power consumption and high efficiency of Al
processing and learning in the short term, and for intuitive recognition and real-time decision
making in the long term, and that demonstrate clear advantages over conventional technologies.

Research and development issues to be addressed in the future are listed below. We will
build new mathematical models based on the knowledge of brain structure and information
processing functions, create algorithms for brain-type Al, and lead them to the development
of specific circuits and architectures, as well as devices and materials. At the same time, we will
focus on devices and materials that have characteristics similar to or inspired by the functions
of lower-order structures such as the molecular and cellular levels of the brain, and create new
circuits, architectures, and algorithms from them. It is important to integrate these two flows
into the development of a brain-inspired Al accelerator.

(1) Research and development of new mathematical models and algorithms for information
processing using the knowledge of brain science

We will develop new mathematical models and algorithms for information processing based
on our knowledge of brain structure, activity, and function at the cellular level, neural circuit
level, brain tissue level (e.g., hippocampus), and overall brain network level. In the short term, we
will focus on the lower levels, neurons and synapses, and neural circuits, and in the long term,
on the higher levels of the brain architecture and the entire brain, to understand structural
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connections, dynamic activities, and signal transmission mechanisms, and to use mathematical
sciences such as dynamical systems theory, network theory, and topology to construct
mathematical models and algorithms for information processing inspired by them. The models
created here do not necessarily have to accurately reflect the actual information processing in
the brain, but it is important that new information processing ideas and various models emerge.

(2) Development of circuits/architectures and device/material technologies capable of storage
and operation with ultra-low power consumption

Devices and materials to be used to mimic the cellular level of the brain need the ability to
change the state of synaptic connections and hold them for a certain period of time. Device and
material technologies that enable three-dimensional connections, and devices with the ability to
freely change circuit connections will also be important. Research and development of circuits
and architectures will require significantly lower power consumption than current digital circuits.
Prototypes of neural networks using non-volatile memory and memristors have already been
developed. In the short term, it is necessary to improve the characteristics of these devices,
and to develop technologies for analog memories that take advantage of device characteristics,
low-power analog circuits, and spike timing control for spiking neuron circuits. In the long term,
to realize the device and material characteristics required by the new information processing
models of the brain, we will actively utilize new physical phenomena, noise, and fluctuations,
and develop low-power control circuits, three-dimensional wiring technology, and in-memory
computing technology necessary for integrating memory and processing.

(3) Development of brain-inspired Al accelerator

By integrating the new brain mathematical models and information processing technologies
described above with ultra-low power circuits, devices, and materials technology, we will
advance the hardware technology of neuromorphic computing and reservoir computing in the
short term, and show its superiority over deep learning chips. In the long term, we will conduct
research and development on the design of accelerators for new mathematical models and
algorithms that mimic the higher functions of the brain, and software for efficient use of these
accelerators. In particular, for edge applications in real circumstances, such as service robots,
which are considered to be an important application field, it is necessary to develop functions
that have not been available in Al processing to date, such as selecting important information
from a large amount of sensing information, recognizing and judging it, and efficiently
communicating the results of the judgments to multiple actuators. Furthermore, it is important
to develop flagship chips for specific applications to demonstrate to society the performance
and potential capabilities of brain-inspired Al accelerators to be developed in the short or long

term.
To promote this research and development, it is necessary to determine an attractive

application field (e.g., robotics), draw up a scenario in which Japan will take the lead from a
long-term perspective, establish an environment in which researchers in different fields of brain
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science, mathematical science, information science, and nanotechnology/materials technology
can discuss on a daily basis, and build a common research and development base. It is also
necessary to establish an ecosystem for chip fabrication and application field exploration
through collaboration between industry and academia as well as with overseas partners,
accumulate the knowledge and technologies obtained, and formulate an open/closed strategy
that includes intellectual property and international standardization of core technologies.
Moreover, to broaden the base of researchers in Japan, it is important to promote cooperation
among academic societies in different fields, form new communities, and develop human
resources who are interested in other fields. Funding is important to boost these efforts, and it
is desirable to set short-term and long-term goals and promote measures in cooperation with
relevant government ministries.
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EEZELNLEHEABETHRINT —22INFEVWGVEDELT, VYPN—-avEa—F1 Vo HER
INTWBD, ZOFTEIREOYEBRREAWYB)YN—OVE21—T1 V7 TlE, EENYER
MIZESTTNNAZ - 8 (REVTFNA R, BFBHRNSIVIRY (FeFET). 74 w7/ ZARE)
DEFEEITS,

BT, FEICO2KONIWDETILOIT/NA R - MRHIERT 2/ECL>TUE, BROT/NAR - #18
THEHODNTVWSYEBRRTIEIRRTCEAVEDEH B EEZIOND, HIZIE. Za—AY - ¥FTREEMWT
B2TNARELT, ANAVIROHEAFEERFTOEDR, 3IRTWICE (BIR) MO TVWED, EEDH
SMEBTEDL>TWKEDREN RTINS, FIT-RPEBERP., /A X, PoELEEFEBICAAL:
TINAZDHAREDLETH S,

@i - P—F T F v AOMEMAFRELTUL, HERIZOMENSKEETIL, FILTUILERTERIN
28DE. FITNAR - MEEIDSZDEEICETREDNDELTERINDEDHNH D, WITNIZLTE, %
DEHEBENELTCEREDT VYIILEIRLDHEEES N ROOND 2. BEEERK. 7F+07
TEEATYEIRE. ANADRT 1y 7BREORAGEOF-REIREMEHAET 2LENH D, NOTEENE
D—ERLEVWSHEIGERT 2L, BEDFEBEEF VY I THENBAICES>TWRA VY XAE)IAVE21—T1
VIEMDERNEEND,
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(3) HBAI72ESL—YDRH

LFEEDOFHEBMOBEET /L - BRLBRMEBEEEEANEEE - TN1R - MEREMERESESZZE
[CEND. XBAI 7S L—YDRFEETS. BEHNICIZT /2SI L—9DBENREHE LUTINE THZEE
ENEHONTCEZa—AFTIINT74y2AVEa—Ta V70, VYPN—-OVE2—T1 V7 DEEEED
b, REMICIIMOERIEBEIZEDHHREERETIL - ZILTVXLICHBLEIVYE2—F V5
(BRMEIVE21—TaVT) OF v TEREICET2MREREZTS. NETOROHRME - Ry bT—
JDETIVICEDIKZa—AFIN74y7AVEa—TavI%, VPNN—-OvE1—T1 V7 DEMEL - &
HEBEBNEZEDDZET, ROFRBEZF v ILDEMENREZCEEEE DA TR EETRT,
Fro. NOERERZEMLUIZTI7 L —FDRE - AREICKD, B - REOEECESHE. T8 -
HIETZ) TILIALIITAD &R, REM - Ty IRABICAGTZHZRAIRTELT, P77 oFa
I—5EDEGEM. I0E - AIBSEICESTTFI/EIL—9\ORBERIZAIDED YU TETEET DY T
b PEMREDHERBEE LTS,

IHIC, MBIAIT77EI L —YDERECEBENRENZHRICHULTTE-ILTESLS(Z. BHEDIGH
ERELEI7S7IyTFyTERELT 7oL —YHEOEBEECRERNDEEI DN D LS
LTW, ZNIZED, BEDC—BRDODATLEEEIINT2RROBEMLNILZHBTL, ZDOFROAIBEEE
MBZENTES,

LEEDMRRAAEZNRNIEDO TWIOHICIE, RPWQEFICISE, HMEIZ. 8F - BEHZ, FR
B2 F/77 - MEERMOEDBOESEZRELU TR II 22T Z2BMT 5280, BARRISARE
B (FIZIFRAY—RARY M) ZROT, EEREESAKBNEIERICEACTHREAI 7725 L —
SOEBRMARKEERZ(EEDOOND YT UAZRIIENEEILNRD, ZDHIZIE MBRIZOMEZH
FR ERLERM, READATHERM, Fv HERMISERT2Ie2B<EHL. JVE1—507
ALy yREICELSIERZRF D -5 —DRETHD., ZOTLTHEAIZI/ESL—YDREKEZEET
ENFEEDTF —LRENEETHD, ZZTlE, HLAZBD TEHETHEIOER. COBKFIOFRTES
NIZAMBPRMOERE., A7 EKMOKFF L ERRECDOERE. BHEDEEICEDT Y TECICAEERD
RRGLEDIAVRATLOEE, ENFORRBOEBEEHAII 2T DR, WO ICHEKZRD
AMPRERDY) =5 — D AMOBERBREDNREILL D, COMRERGHZZZ2 LTI, HREH
WRDOFEBRPHRNGET 7Y TA VI NEETHD, CNETITHON TSR A BROFZMREE, R
My ZFLRIVARR AT 5L (WPI) BREDHRMFEMS. JSTDCREST - S&ANF [EHFNIVE 21—
747 NEDOZFRY b TAIFYT - RERIAVE2—T V7] BEDHERREZFRALIED,
NOEBELINTEIEDTERLHEANBETH D, HRFE. RHNEESSORBNERZERE
BTHBAL, FALEMNBERCERNTZEAETEESIC, BEOBEBRNGESINZE UERL - ERLICHE
ORI oNBIFEEEICEDEROMEENEEN D,
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2.1 BUREE I K ORI A

(1) R ETEBROLBLBEHEENLOERK

ERDHE. FERH - BR. BEEER. WX, FIMRHRR. 7\ AR ER 4 BRARIC AT
(Al) BMHABAVLNEESICHR>TET, (. 2010FE AN OEEEE - ZEZEEZRVZAIEMD
KENELLL FHEHCEECTIOMTZITbaNTES (PILT77E) 2RUEED). BENES. ERRE.
TRIEBEHRENT. N\AA AV TANTAVARITUTIVAA VTR T AV AREDT —FRIZEA. ARy b
EBRRE, BABRDBFCHEIND LS CH->TEZ, ITNODOAREIE. INEFTOAVE2—9HTo>TES:
BRHECTO I LSNITER - BIRALE - SIEC3ERNICER S, SHRE. BREE - REXFBEOE
MEEEL - BEEHKRDONDEEEIC, IHICHERDAIEMTIEELVWBERBERLEANOHEFEEE -
TWd, BIZIE. DHEVWT—IDOMERMICETTEER. HARWFIEBEDTEENOREHULEE
REFAZE, MBEEZ—MRIELTHOMY RV ICEBRIETETTSFE (BBFE). BRZERNDOME
[CHBRLULEVDOBEREMRTZEVSHEEHRICOVWTOERNARER, BDOBEDTLE ZNETOR
BYIIal—avhninmoielisleazFllTale. ZINOBYLRHIECERRREBREZT S
EREF. FEFTRICIETETVEGRL, INODERRTEELRFERLEBEAZAREE T2 R ERD Al EIilTIZE

ERE - BB HERORE—] (CRDS-FY2019-SP-08) (CEMEICEHINTL S,

F-. SHEOAIENOABE LTHFINEDI(E, Society 5.00DKIE, HEWIBERTA/N—=T71TH
LY RF L (CPS) DEETHZN., 757 R-TyIVHORKRARERRT L6, TYITDUTIL
SALMEBAETZRRINIGT 0126, 77V REDVAN—TOBRLEZ 1T Tm, REH (T4
VHILER) EOT VI TOBRLENEEIZR>TLD, Fi=. 75V RICZEFTICTYVRITLEYT 5
ClE. BEBRBREBACHENKBEREZDEEISVRICESTEIETELETSMN\Y—DEEZDED
FEAFOST LETEEETHD, TyTICEVWTIE, ORY MPEBE, oTHEBREADAIKEEDEEH
BEIIH->WKDEEZILN, LEDAIEEICMAT, E4DISHICELEENFEE. 2BEKELtEYY
VIBEERERELZANRES KUCBHEREDRH. BUREZLCDOFA. UTZILIILDOBERSBNE,
EREEPITEIENICED B FILYA LD, 77F1T—9 \DIESHEBEOBENLHIELE D
HT-RAIEBBEEREIIR 2D, COLOBREZFTOFBICELTI. SERBRNLEBEEORSZITT
B, BonftEH. NyT)—RETOFEREVSTELZBLTIEBMENHD, VI I 7T THEL
N=RIIFEEDRENRARICAED, THICBELT, BEET7OR—FIL [oTRHROLVYREE
BEMTDOEE ] (CRDS-FY2019-SP-10) Aty Y DEAI LI YIS THOAIMBORERICOVWTER
LT\,

ZDESBRRMRAI BMOMERFEICEITTE. WOLDTENEZIOND, REDEEFBICREKRS
NZEMEBOFEEERNICUCZIICHELRTFE - BKitEMUTEET 2AE. ABORAEERL
AT LEBESDHENDH D, TOMIZE, EFAVE2—YDOFAEPL. BROFTCEEINSBREDFE
(BRAEE) AREOHMARIAVEL—TA VI T7ILTUXLDOFBREEEZIOND, CNHDHITIF, Rit
KA IS 2EEEPEBMEDRILICRZEDHARINTWEVWEDLEHZH. SEOBEICILERL
THELDELH S,

BEOEBZEDERTHIREEZZICEVWTUI, BOBCENBOUHE., SBOEHDMFTA. BiE
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WAREDTREWSTNTA=Y —F 21—V 73T IV RTF—<— (Transformer). B2
fds D FE (Masked Modeling) . RE4ET /L (Deep Generative Model). Z2—3>JLODE (Neural
Ordinary Differential Equations) WEDEFMBETIL - FENRLZICHKRINTED, BHEPLZED
BERLEISBLEoNTWERDNS, LIl REFEXRY N —7DRANLEEZLEWLRD (I3
XNLFE - BREZEPAROERNER, B&R - T - Il VWS TcmELEEDRRIIB S TEARWL
EEZBN, OEREBICOVWTORTELETH D, HIZIE BREZ21—-7)ILRry+7—2 (RNN:
Recurrent Neural Network) O—@TH2UH/N\—aAVvE2—T1 V5. EHESVYLICEEL. HA
BOBH 2T EZETROZIET, BEICKET 2ERLENAREICE>TWD, COARIERYIT—7
DEEZBRIE L. FEREORLABYERERZARBT LN TE. BRIIFALTERHLEDRERTID
BERLIBANORRANBRHEINDZENOMAAAINERK(CE>TEN, RERAIBERMO—2E L TER
TRELEDTH 5,

ABDOKDOEMAIERLEBETILTHEHREFEE - BHFBDORANRAROTVIIRRTEIHZD, £
BRICSERBRLEZIT>TVS ABDONROEEPEEICSSICEN (BIRY 2) ZEN—DDERGAE
Thd, FEZBOEBI—1—JILRXY T7—0THDH, TNIZKICH R GEOMEME (Z2—0aY)

EREREAL (P FTR) DOBAN, BEPANER (B5) N—EDBEBAHEDOZ1—AVDFHXIZE>
UEBZEIRTDEVND. HOEHEAZEICLTWNS, BRETEIEREDRDOY FTADEEITHEVWETILEL
T R VESODEERIAIVIBRETRRTDANAF /2 —AVETILIEESNTWS, ZDOE
TSR >TZa—AFINT1vIF Vv IHRAEIND LS ICHHS>TETHEN, REZBICEIBEEZER +
BMETITRIEN, BABELZBEZIEECORVER TEBEICTELILRE, REFBEZBAS LD
BREREBEINDELDICHES>TETVS, LKL, FEABORICHERNZEZ2—AVEES T TREN3
HHEEEL, Za—AV1EHEZDDOIFTABEDBVE WS T-EEHD. ERODIVEL -5V RTLAIC
M UTEMME RS -OICIEISRDRBIEL. 3RTNRDFTREROERGEDNBRECRD, £/=. Z
DESEBHDIERIL )L, FIREIEE L NILDOIARZ (T TR RNEEREELREDRER. Moxy bT7—
I 2BEOMENDIERLIEET)ILEFZATHEAEDEEEZY 7D 7 THRLES EWSHARETHONTL
%, BIAIE, RACEDIAMEEREDERDZ21—OVDTAF Iy IiRFSZFHA LTS EVWEHRE
L. ZIHHBZEEDETIL. BRREDETILAEEINTVLS, ZOLS IS, RERAIKIMICIKROHSNS
Al KMDOBEAICHITTE, MOBECEEZRBH L WNIEY M B TREBBRLEET L ZEELT
WKEWSTRNUTSEB L TELLZEIIFERBICEETH S,

—H T, BEDFEEBFE - BMFBEEARLTHAIRMIEWTL, HEEHORBELBEELLTEN,
WIBORMEL - BEEBENEOERDNEF>TWD, REDAIZMIEICEEREY—/\—LTY I~
TICEDFREZE (BHAHAZ1—FI)L%y ~T7—2 (CNN: Convolutional Neural Network) 7%&) %
IOZETERRINTWDS, BARBBDT —52FEIET. BRIBFLGEDLEZT>THN. WKRRED

ZHEBELTWD, BIZIE, 2018EN BB LI ATHMERMARO-OOERAEER [ABCI (Al
Bridging Cloud Infrastructure) | 3EFEEZZRICTI GPUZKREICEELTLW S HRAEKROBE
BADAIAYT75THBEN, ZTNTERRK2IMWDEAZEELTWS, SED. Al ISAOKRIEBGIEARD
HIZIE, YATLDIERZRZDENH BN, BHVRATLDEREEZEZDE. EHEBEHDOKIERIEMN
FREEEZOND, —H. FMIEBRTENDD, REOBRLEMERER L - EEEENLDIBVWFTHD
FEAREBEREET TCMITENTIONMEBEICA>TETHIEDRACERLTE N, KD CMOS
TYZILEIBOHME - @EBLICESZ Aty ORIBLEEMREL - EHEBNLEHELES>TETWLS,
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ZOdH, RO/ ARVEOTOLYyTREIITR REFBRO/OtyTHEHT. BESRERDAI
DHREZEEEEBNTERITEZIERAD ALY Y (Fr/E5L—%) BRETHH., 7LD XLPEIRET—
FTOFv. TIMR - MRBEDRML AV —ICBSHIR IV E21—T 4 VT RINOMERFENERICHR -
TETW5,

®ILTIE. TPU (Tensor Processing Unit) BmERBFEFFAD IOy Y ZRAELT. LWEBEEDH
FEHBEBHHRMNMTOND LS ICHR->TEA. KIBLWHBBNERIZIEE>TWRWL, REFZFERDOY
Oty dOER(lE - EEEEABICEALT HREXRLANILTIE SVWBE TEENTATRER32E Y M4y
FDTFIZILEIEDORDODIC, 48V M 2EY MR EEEREZZL LT U)LCNNEER. 7-A7E
BAEESZED, BABRYBREKEFALLZUYN -0V E21—TA VI RENREINDI LS ITH ST, B
HEBBNEORRFARINERICHES>TETND, COXIBARARKICEVT, EROTIFILEIMET. &H
ZWET7FAVEREDHBICKZEBENEICIEIRALRATETEN., NMERAEVRENERKEZR >
FT7NAR - HRIOBBHAFIAC. BEEZRIEICEENL - BENLTHI N TRAYE)F/NN—-0Y
Eai—T4 VIR EDHRRAENEEICHR>TETND,

COESBEHEEENEDERIZ, EEBLEOI VI TOAIMEIZESTIE, SHICEETHD, BRoN
rEREAH. NyTV—BEOFTOAINEE, 7FTR - —N\—=THEBEINTNWS CPU+GPUR—I®D
EDENEBTDOEHEBENERNDETHD, HRTORBZEDFRAZEA-RTEL, STEETORER
WBZER/N—RUITTHET7I7EISL—FTERITITDZIENDETHN. RIERDMEREML 7= Al B
[CEVWTEMERNDREZRT I 2OICEISAEBRZRE LLERDT7 /LI L -5 E WS EREARAIZR
%o

BB LS (20 RIBADAIEMELTIE, RN LFZE, AROERNSERE, T, HkLED
ZRCEEABRUELEBESTAEOMINDECR>TETEN, MOBECEELBMLIZD, BE
DEVREEBENTZHIET, MEABRUEDETILOBE, ZIHhLDFHRTFILIVIL - VI
TOMRELEII, STEAROAEREZAEERAD/N—RI T 7 TCETTET77EIL—YDRREEEDT
WK ZENBE(LBS>TETWDS, FIZ, BHNRESRTE REISVROY—N—LDY TR D7 TE
TLTWBREZELEICEDAINBOEEBEBENEPZEOEMEIL. TvIICHITMENLIE CH#
MOKHEVDEHEBNEDOMEICHLTDESIC, RNAF /a2 —AVETILICEDI<Z2—AFIL
T4y 7AVEI—TAVTRYBIYN -V 1T VI REDHRBAEEZIMRLT, WMEAIFZIES
L—9%ZFRH LT IENBEICR->TWD, FERANGHEATIE, AT LTEREERINTOAN
ARDOERBHCTH, HMAEDOREICKH LT, MOBEBOL2EDRY NT—IDT1F2y VISEED
SEEAIICKDEREEOFH LN EDES LERZRD, HIAIFTPOTRZZFDLS L NERLEE
TILEBEL, ZNIINIETBEE - 7—F 77 F v, T/ANA R - HRZREL. SHICRRTEERER
AEBD B BB TN B Al 77 S L —INERIF T ZENEETH 5,

(2) B2 DER

REFEZ(FCOAIEIME. ANBOMEDRHEPIRSGZVWHIOZIZETHEELTE ., MOEHELDE
AEZEETREZIE. EYFENICNEERLLO ETI2ERRNARE, MOTILTVILPETILEHRRT
ZEROARICODNTND, RENOMR(L, BT IBECRRORT —ILONDFLARILHSEGKLRIL
FTELDOBEBICEDEVWS KRERFHED DS, EFDOFHARMDES L ESIC, HODF - MIEHIERA
HEH SOICEBAREEROMARIEEICANRZPLDENTHIEICES>T, MBEMRIREERL.
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DFLNILMGZa—0AY - #lifE. HRRY 7= NEEICE DKL LB TOMOEEENHSHIAN
22H%. 1980-90FKRICAETITONIc, REBMZICE D /IO BRNEMAMBEEEICOVNTD
74— RNy HIEERARIERER - ERNRFORMEMROBROVEDE>12H, REFBEORARICA-
T, REBRLECYAEDHREDRLLCHOBRBRELIELCRBEZENMRIEIN TS, 2016 F(I2AK
DEENEBHIAHZ 2 —FILRY R T =0 EMIGD(FHAERH. 2020 F(ZIFERE BRI IS L= DE
BOMBRIERINS, [H#E  BERESE, RS54 - v MBI, 2020. https://www.jst.go.jp/crds/
pdf/2019/RR/CRDS-FY2019-RR-06.pdf]

HRIEEANBOBEEESFHERE - 7/ AOTREENTRBIN TV, #REROBEIKERRDIE
BLEBHO/EONTERBETILEREL. THADTCRMIZED AT EENDPEMICHELATASZENE
FMCRSNIZ, Za—AVADANICEMICHREEHITTELEDELLDOVREZBZZ LV FILaE
NTBEVSDONRBZETEONTVWS Z2—AVETILTHEN, EEODZ1—0OAVIEE > EEHRIFR
WIEZELTWD, BHREEN O ANBEER\MRECENLIHER. MRETEREMLUIHKET DL, TDE
A BRERAANEAEICERNARIN (Nyo7O/NTF—23Y), BRECOEERELZENHT D LH
DH->TWD, INEERICHAAAT, BREBEDODKR I EITITONZFANLGFEDOERE LTRKENAL
ZTa—AYVOEAITREIN, SHICZa—AYVORTHEARMDDOAABADTFOATD 71— RNy 7K
ERFEEEDETIHETILNRIBINTNS, THHE, —DDZ21—AVOHRTYALY MILIRDE L
DHb, COLIBELADZ2—AYVLNILOARICED. KDBHOBERLIBIEVHED KWK FHREL B
TN EEZ BN T WS,

FMDMRIL AL, BEAEELNILOEEOEHAICE T 2 EENAMAERE LTI, X FBEHERIM. &8/
BRNRHEIZATL, BXTO-TREMAEERAVT, EEMEBOMBEBS ZMIEL NILTHAETED
L. TEIFOBYDORREBH O RABOESTCHFZITOE T, Z2H - BENGCEBZFHEISIEEIT L0
DHd, £le. VFTABEBEDETZEFEHMBEL NI/ILTRENICTAEY (ORI b—L4] BITLE
Hanz,

MOBFrERERICEERA TN BIZIEAMEE CIFNFEDZ1—AVIEHEEL. BEEH -1 —
AVIZXH L. ADBITHEBREREEZNHTE2o2—AvE, BHAOBREHREIZINET2RRIEED
WH—2—OVHFEEL WS, CORBIZFNANEZEIC, BRROIVvA - IV Ty (Za—I—IKF)
F. ZNZNOWME Z2—AVHBRAEEEADAADEL VY —, HEWIIHADT—hELTHWTWSE
WO ZERIELTWS, THOULEARADT =T V7 1E BOEBIRBENTLFTILICYINZD DA >
NS HUEBD—IHEES>TWSEEZZMBAEL WD, COLSBNOBRAEIEOFMRBIET /N1 RREICH
mEEZOND,

ZDESIT, BOMIEL NILE BFAEREIEL NILTIEFHIN TIEH2DH AR EZDIBROIBET
ILDREINTETED, MHPNGERKRELTUIINOHOEREEDHRAEZILICERSIETVWE, INnx
TOBRBRULEETILOUR - BRILZR>TWKRENH D, F/-. RENGHEKTITER R ORMERL
NILPHEED R Y N T =0 R EDEREEEIZODVWTDRBERHO TV IELEETH D, HEILIEHLEEE
&% (fMRI : functional Magnetic Resonance Imaging) 124k 2% E DB S AEDFENDEHAL
FHAIF =5 DAINCKDBNBEIZLD, MOBRIEEDBRZEDDLENH D, HRICEIDZEDFH
PHEYAHMAZTSHBEICE BEORR, HEmE, H2BR. BE. BEORE. UHRERLRE
ROBRZED T, BENITHERLEBLTIWKEDEEZ LN, RENBARIPDEIZRDZEBONZH,
DB XREREZSE(CUBRUWBETILOBENEEN D,
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(3) EEBEBROMMIL DR

L=7DENER—R(CU-EBEBOMMIEORAERE(IH+nm /—F (EBROR/IVNY—VET
37 7AOCRBEMOERERTHE) E WONDENOZDRT =)V TRENRRLTCE T, BE/\Y—
YOBHICAWSAFIFITL—REEN193nm THED TERIDHlABEZERTZICIETRAIN
Y—VIIERBOIRNBEIIRD, —BADOEENY—VEFERTZDICEZEICEXT2HRE, 7OEIN
BHALBEEIRNEEBIMLTWS, ZOKDITEMBICIFE L L>TWSA, 2018 FIZIF7nm. 2020
FI2E5nm /—ROEENHRFE>TWD, RIAIFERA13.5nmDEUV (Extreme ultraviolet) YV &>
TAEBHNEEICEODNDLSICAD, SEREEUVDORBCLRFEEDHENEH3Inm. 2nmRE LD
HENES BN, TFEEICEALTCEREDHMIOERIZEHLNTWSFINFET (Fin Field-Effect
Transistor) TIIEBERA ENEREICA>TETED,. GAA (Gate All Around) FS VI XFXCFET
(complementary FET) EFHLWEBEDIAERIMTHONTWS, LETEIHMICHEWEFHOOIR L
HETL. BEBCERARBICORMTF =TV REMELTWED, BEFTACZAPRFEEDEM LR
ENRREBD MMt EZEDZETIRMIFIC LRI ZEAENROHOND, ZDI=HRITIHCMOS 7O
CANFATELDIIEICKEAENBERFCTELZ DT IV —2aVICRESIND LS ICH>TE, F
=. BEEt. ER/O0V7MICHEWFY TOEEENIEMURREBELRESEEL LTV,

ITyJALSIIELTL, LEZRBREDOHBNAZTVEN. KOOSR B AW e
Mo, LEHMHIEDORNE (FRRDEEAKRDOND, ZOHEOABMEIERL. NE, EEEEHL.
BEIAMETHZ, ZD1=8, KRB (VAT VE) TERWFFO—FHAREICLD, HRNICHARIY
Ea—71 VIR RRTI2BENBAICEOTWND, 74V - JAIY - RNy VEENBEELLTE
722009 % IZ(F. IEEEIZRebooting Computing Initiative NRIZISNTHEHD, FHlcwIVvE21—FT1 V7
B AERT 2EBENINRLTVND, ZD—2DAMAE LTHMBIEOHBZEN LIz AB DD ECHEEE
HIEML, FRCEERBRLUEBAEEBENTITSI/N— RV 7EMORBENH N, /AT VRFTIHIL
AVEa—TaVvy, EFAVE1—YEEEITHANICEEFBINTVWS, HRICEWTH, TNETAIIC
BI5MARIEECHERUEFS. ATHEZRTITONTEA, 2019 F(CIET/NA R - BB % H/\—
TRICAYMEFZRTEAIIGAZEE T 74— HA My a3y TAIZLY bAZ V] HRIZRSN, T/RA R -
MEOAINGRICET2EEAERE LTV,

(4) BMOIEE - BEEE B U=V Ea—T1 VI RMADOBPFEM-LEBE

MDEIE - BREZRM U I#Fca v Ea—T A v, EREETEENEF>TVWBHARSTD
—2THN. WIOFELULFINLEETAVI I M EHONTWD, FIZIEKEEFSEMRKAES
(DARPA : Defense Advanced Research Projects Agency) (&% SyNAPSEZOY 5 LXREIND
Human Brain Project " B4 Tdh %, SyNAPSETI(E. KEDKRZEZHOICHTOMFEENSML.
Za—AFINTZavIFYTORBECZDT ST =23V ADERBIEDESHZT>T WD, 2014 F(C(F,
IBMASREELTIVZIILEDO 2 —0OFILT71v 7 F v FTrueNothARERINEE L L >7=, Human
Brain Project (20134 ~) (3. EUDBIAT DA RDREARZIE SOV SLTHN. MRNANZED
T100%BABHKRE - MRKENSML., HRERZE, AVE1—Tr VI, HEBLEDORMEMNLIFTRER
NTHhNTWS (M EIMERAEEANBRBEHEEE. RMNIZH T2 NIEREER MO RFHEFEE R,
2018. https://www.nict.go.jp/global/lde9n2000000bmum-att/re201803_1.pdfl, DK Rk
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TEICE(F7-#E - HREROBRLEETILOEBL. MEBVIN-(ICL2REFZEDOREL - (BHEE
N, REZBF v IENEBNZ2a—OFINT14voFvTRE. TANFYTRIEICKDT7TIDTATT
NE, BREDHEARFEERDEA%ZTH, ZITlE. INETITHNTEZCREST - 2T [EHH
JvEa—74v7 ). NEDO TAIFv 7 - RERAVE1—T1 V7| BREOHRBRREPHRAREDERAD
HfFSNd, NEDO TAIFv 7 - RMRAVE2—FT V| (FFELEBENBRINTED, FRIOD
hoipded, REULBBTIZIZET-MERRERELZIRNDIAATNIEEEZONS,

ER - EECOMRBEICEVWTUL, IGCHZBRBEELTEEZETHEFITORED T 7T 1 V7D
ETHH. NEFOZ7O0 7 b, NEDOZ/AOY T hTO#ER, HREEEZET VY -2 T LTOHE
NBEHEEZOND, REELESMTIARMELSOTA. T—ERORY MERAGZEDEFRNBEREZED
RE. FB - HRESVR - BEBBNTITSZ2—0OFIL71v o /PBUTN=To05 L -5 DEFEL
E%xfT5, ZITlE. LRORANAGMERR. BHNLHRER. BLUOZNETORL4LAMERE IO
VIV bDOBRREOFTCHEEDE LN ELERLIGEVEDERIRL, KERFETEZLOF v ITHAEETVR
DOREFVvIEDEENEEERIEL. BAYRATLATOEMERRCH AL AEB OGRS &
HTWKIENEETH Do

ZDESIBRTFVTAVY. ATV MNOERBICYZ->TE, REF. XR4E., REAREBERFEN.
NEDO. JSTHRED 77V T4 Vv 7H#BEEDE T, MEAI77ESL—%ICEBT570 7 FNOMRMAFED
RREHETINNZ VIR ROMERB R EDREREEZITEIELSBRBEEZI BN D,
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e AE REFKRF BEHMYER 5EMREVI—K - L

EAR (# ) Preferred Networks =7 UH—Fv+—, BRAE ZEHR
RREOBE  RIKE BRBEWIRET BE

#/8 f#%— JSTCRDS 7zA-—

2K R BETHURMAET MEtIERZEET VY — BV y— R

EBE EEZ  HRIEKRFEXBEMRA BR

PRIl
=%

(#k) Preferred Networks 7 T H—

AAT VYIS —L%Es BE

&I HNINTERZRZBREDETZMAER HI%
il ST —FTOFv - AZVT7T17 REK
iR B& BAIBM RRERMEA EEHRE
HHE A REZMERFELVY—

N}W&ﬁﬁ}ﬂtﬂﬂﬁﬂﬁ%%%
ym-

BEIF—FEZERBELLHE (S0FIR, BNk, A8 - RIIERERR)
EH O BH EBEERFXREREHEREFEMER B

E R RRKZ EERMTRT B

we BEa  OPERERIWNAZRAZHRHEIZV S B

ESSAN NN TERPARZ B E A TR #R

it ENT—FTIFv - AZ2TT4T KX

M

(2) 2—9vavr
BRI RREBR7—7>av Y [RBAI 72850 -9 ~FHRLEERBRLEE
BEHEEHLOMII~]

FIfERR : 2020118288 (£) 9:30~17:00
FRESRE TKPHsRAY I7LY AV — Ny hNR—IL8BE LU F VS 1 V&
(AR ER)
9:30~9:35  FIRRE
SR #i— (JST-CRDS)

9:35~ 9:55 T—02 3y TOREBRE LB TFRDFHA
Bim HFX (JST-CRDS)
9:55~11:10 (FEERE1) BYE - BEBRWEICHT HEK
9:55~10:20 AIFMpexiiiARO-ODERFTEEE [ABCI
NI Em (AIST)
10:20~10:45 UHN— - QVEa1—FTa VT ET VI AIADIGH
LR B (B4 IBM)
10:45~11:10 FABRESIMEETILEERE L-ORY hEIMESEE
B &t (BEfEEXZ)
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11:20~12:35 (GEERMH2) SEBRRWECAIFKHAIZE. ATHEE. ZERZOMFEM
11:20~11:45 BRLEDOEFRICEITIRMBIZ D BFOER
2R KB CGBILZMERR)
11:45~12:10 BID3 2 E WS AT " o T FE " HRFEHADED HHH
I #iT (NEC)
12:10~12:35 BRITEVT T —5ERDIHDEIRFAR

i}

AR —% (ERKF)
14:00~15:15 (FEERMH3) AlFy R
14:00~14:25 TLAYVEILZayo2AVE2a—Ta4VT

EE EZ (FIXF)
14:25~14:50 FH7/\1 RO AI F v FADIGH

MoK K= (AIST)

14:50~15:15 G&FEEFeFET A#FALIZV YNV E2—FT1 VT

=R E— (ERKF)

15:25~16:55 #EstH
TV T—%— 18] RX (JST-CRDS)
1. BAEINEDIANEE Al OWFFREE (G, PRE)
2. BRIz P BOBERIE. BHRBE. F/T70 - MERTORS BaEESEHEs (BNE
FLBRBZEDOELEE, ARAZR7T—X. BEOTNADOTELRE)
3. THT ITLEXREDEEDLEA
4. ZoOfM (AZT2=71FEB. AMBR. BNEE)

16:55~17:00 BASRK
SR fi— (JST-CRDS)

REgEE (BARE)
(R*RE)
NI BE EERINREMER ALMgmELYY— F—LAR
AR BGE BAIBM RRERMREA EEMEE
B Bt RREEARE ERETIZN RN, EXRMTRAHER
ALHEMRR LYY — RHE7zO—
B8R OKES BAREMER MEERNZEMEtYSY— F-LU-F—
- BUT  HABRMASH T YT AIVRMARET  EFERIMEE.
ABRAKZF NEC Brain Inspired Computing &% BIFTR

AR —F  RRXZ EERESFWMRF IRCN  HFilEER
-EE BEE  RIEKRFE BREEMER #R
CHoKk RE EERMRAWRR T/ RRIMAFEIR  BEHRIE

B - BRRE AZEERIZFRMARR &R
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fiki 2

A DIRBE

(1) BFDIRR

AADERTOI I FEMBR[DKRICONTES2-1(SRL. ZNZENDFERRICOWTREEICE
#HY %

MEA/N—2 AV HIRHEERE [AIBIK 2019 ] (20194F)

AlEER 2019 (CHE TR EFABBIL, HRZ) - RTEHIRERAIEBRINOELZEIC, XM
HREREBHELT [ERER]. [@mENEBTEBAIL TAIOVRAT L AVIR—X VM £ TAI
DIZODTNAR - T—FT0Fv] OMABHKOBEUEDNTHINTED, ZORT INEEMLUIER
I RANBRETRIETZ7—FT/FvORE]. [BRLEICHRIEBEBAMERZMEL 10 FUE
(LR EEEZEHI Al 7 TRITOMEIL] AT TN,

E-7011 7 ’ STEBERSRSA] SIPEE2 3T B BE R |
2014-19 ¢ Iy 2020-
I5E L—ayhAiER Ry D E#EE]
2020-
’ CREST- &2 A7 fEBENBAIL AT L]
; 2020-27
RELAI XEFEFEETAPTOT IR
2016-27
CRESTI A T4NAE )
AT AN&E 201623

’ NEDOTRHEA A THIRE - Oy MR AR )
2015-19 |

C A5 ) BHRTAREEL ISR
AL>TS5 %i\;ﬂ AIRBIELI 5K (ABCI) |

ORI +AMEDT 370K 12014-23

i 2 SRR AL TR

AMEDT EIF5 A 12018-
e T A A0 BE & MELF 12016-20
AT R IRENAE S 12017-21
WPIF=2—a4>57 S A EEH 4 (IRCN)
2016-25

MR I L (E R AL ggf;zg%ﬁ“"’rﬁﬁﬂﬁﬁﬁmiﬁj
SIPEE2HAT D4 DhIVER T ORI T —2IIBEAR >
2018-22

Rois=#

) =R SEEMT E
o Tre (#gmarta—5y ) ggigzsééﬁ FrE#a ] >
L-YIh NEDOTIoTHEE] = TAF v RERILE2—T125 | >
2016-27

[EIR%- 7— | CREST-&=AFTF/TL ] N

> 2013-21 .
F7IFv AR

2012 13 14 15 16 17 20 21 22 23 24 25

18 19
TRZEBAFEASHA

ES2-1 BBAIZZ7ESL—YEEDBERDERTAI LI H

MM ES [ ATHEENBZONBEME (ATMEEEMBIE) | (2016 ~2020FE)
REEHEBROERICHIBEZRADRRFZE. TNOoDE(LZFTATIALETILEE., SHICFH

BROFAICEDEREBICOVWT, ZNZENZHERICHELIERIZTILTVILEZ D THRRZR

EBIC. ZNODEDRWEERNT —F TV F vITRO IR ATMEVRTLORKEZERE LTV,

MM TR [BMIBRBEZRET S LA EREE W INIE (IEHRBES) | (2017 ~2021 FE)
INIEBED L RITEE B EZ IR ERMICK DR - BRL. TR - T/ - JICESITHE
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BZRELNITHIEZBELTWS,

XEIE+AMED EFEFHERMIC LD MEEEER Y D — O DR EEHMK - 2014 ~2023. 400EM
10%)

ERE (Y—Etvbh) OERKEEZES HREEOEFEZ_1—AVLNILTHETSIEICKD, &
RO - HREBORBECERLEERMOSEICERT %, HH IO SLTHIERME LEELT
W3,

AMED ¥ERHERXNEIZHRHEET O 5L (EFRE)

AMED CHEESN TEMBIFMRBECEBNZM IO o~ (Brain Initiative, Human Brain
Project &) L MEEZBILLDOD. BENOEEBICEDIMEREDR ST, Al (LK DB R,
EhEFE NERBEYE ORI LBAREHELE, RIERAICBET2EBRMERE LT [FEREEN
ZICEDORERA | EEBREMICBET 2MRHERE] HiEEINTWS,

T —FTIVF v A=T7T147 (WBAI)

HEEDT7—FTI0FvICERZEICEND ABDOL D GHINENZHF ONAALIMEDEIRICEIT T,
RAKFBNDOXEEZT>TVWBNPOEA, HOBHFELZEMEZTEI 21— /LELTHEL, ZTNHEHK
DEEMFBEY 1 —ILENBEDORA 7 —FT7/F v ETHAT LV 22007 FO—FI2&D 2030 FED
NEBAIHEDEERZBIEL TS,

HRAY —a1—OAVTUI TV IEERAEEE (IRCN)
HEREY FLANLFEMSE O 5L (WPI) O12ELT2017EI287, HIRE KR FEDERIFZ.
R BORENE. SROEBERBICEDCEFRNLATINE (Al) OBFFEEEELTWS,

IEERE ABMXBXAIFE#E LYY — (CHAIN)
AXHEERIZ, NEE (BERZE). AIEOD RS RZRMEE AFRABTAEMNE LT20194E(C

s
X Mo

(2) XEDRR
Brain Initiative (2013 ~. $4.5B[2016 % ~2025%])

HREBOBHEBDOERICEITT. EFNY—ILOBREISBEEZEDDZEIZED. MOELDHEE
BHRHRE A REN. ZEANICEDLSICHEERT2ONEERL, 512, MAEHROTER. NIE.,
A, REZEDEISICAREICTEINEBP IS EZ2BIELTWS,

FIZE, MITIZIEIC74A—HRLT, BEOEHEAZEE-2—AVIC7TO—FLTHEAN Eill
MDA IEIAT 2, HRRIZ., EREYZLEGRS. AERR. TFLIAVE1—9—H1IVR BHEF.
b, #HEtE. ATHEECELZND, SENAVRTLT 7O—-FTHFELTWS,

DARPA Lifelong Learning Machines (L2M) 7O 54 (2018—2021 )
V21— 9RZEEEYZEENEZEL-DBRENAR 7 7O0—FIC&D, BEFHEL-IEE2TNSC
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e YRATLDERRICH UWIRRISEIG L TWI D L5740, Fo7e<HULWEBRFEEFEOERRZEE
LTW3, FIZIF. BECREOD_ETRBEDHENOANEZRFDTRBELRT S EICE>TEEN
BREREFATHIIENTEIEMEBIRT L, YV VT —DEOIBEBYDOBEANZILEZRANDZ L
TREOZMISHEIGS 57O ICEEEEEZEEI DI ENTEZRRAARY b EVWSTTHRNERIN
W2,

(3) BRMDIRR
Human Brain Project (2013-2023 4. $1.3B/104)

6 DDIEHRBEEHEM (ICT) BEBMRSS Y I+ —L%EFRLELT, ICT ZEWEHOEREAZBEEY, M
BREC IR B DB T —IRN—ADBREALKOBEECHOEREREET/ILOBE. WMICERERST
JvEa—aRy NIERERGREREH/N—LTWDE, Za—OFINT74yoDIAVEa—TAVTY
ZAT7TLELT, TFHFATETERBNATILRNILIKE (RAY) DBrainScaleS. FYZIILBITYTILY A
LEDBWIYFTAY—KE (1FYR) DSpiNNakerhEanT\3,

(4) FEORKR
RERATHeEFRKFEETE (2017—20304F)

2017 FEICEBREIFRER LA BKNOBRE T, 2030F X TICHEHR - Kl - ISAEME ~y FKE(C
SIZELIFBIEBRENBEICEBIFONTVNDS, ZOFEICEDE, BE (\1Ry) PEHEE. MEE (7
DININ - 5T R) DRAHY—ERIVRT L, R (TrtErh) HEEER. RIKAR (17517 v7)
DNEEHNCOWT, ZNZNHROER>TA =T VA /R=2 3V TSy NI+ —LOBREETS LR
W3,

BRIl A/ R—=2322030 - EATOV Vb [INEIF - INES SR

SH2030F £ THFEN’IMOBELAFLLTC 2016 F(CHEEKLEZ16 7OV 7 bD—2 T, FEMKEE
(China Brain Project) &&MF(EN %, 2017 FICKEHEDKREEBOFHIBSINTNSA, 20205128
RE. BRIFERTETLRY, MNOBHAREBOMRZFOEL, MBIV E1—5 0B Al R EMNER
D2 - BEERED2 DOZENETIMADERAZEFEL TS, 2018 FICIERE LBICZNZENRILE
NIZRBIZE R OB SRRty Y — (ERMBIZSEMAERRO. EBNRZSEMMERSD) Pz
BSTEELHTWD,

AMEYRNRERR AN - IO E R KR E

2017 FRIEHICHERZRMAZNFOEL ST, EEXRZE, FERZR. /MRy (BE) R
EEIL, BEYFIRERMTIGA « RISV h7A4—LEHRERIL. WA - HRE. METILFE-S
VAR - EE0E, BKEFy /- DRT A KBV E2—TA VI IRT AL, EFALMGE. KEMEDRY
RDEDDAMICONWTHREHERBILZHET D,

BFEAE MBIV Y—
20144, BEKRFD 72 (MBI, EFHEES. V708 F#eEs. OvEa—%, B8k, kL &
SOB R (CENKIL, ERERHL S, Fyv I/ VYINIIT, YRTL, L7V Tr—23VFT
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MRAFREEE, Ty —ROBEFOF—AlE, 2019FEMEIVE2—5—F v 7 TRES (TianjicFv
N ERK ALZ2—SILR YR I—28/NLRZ2—SILRY R T =20 WS NIZE IS Al e/t R4
DINA Ty RFwFELT, Nature DEMKICIRASINT,

W

(4) /X DB

KS2-2 ICHBIAI 725 L —FDIARELTHOMNREDER>TWESIZ2a—OF)IL74y oIV E 21—
TAVTEVYN=OVE1—T 1 VT ICEBT 25D 2000 EH 5 2020 £ £ TOHIRER & EHBID R
DT —5 %KY,

HERER DB DHEBEEHD L, MEMEE 2010 FEE\EISEBIMLTED., INODIARHITERIZAE ST
WBZEWhMd, £-. BRITR2E, Za—AFINT4yvoaAVE2—T1 VI TlE XKE, FEN)—R
LTHEN, BARIFIIEA>TWS, UPN=OVEa2—T1 VI TlE. KEDTRIEZEDLLHRWA, N)LF—
W20, FEN 3. BEADAMIZHR>TED, FEEIOBERBENDVWTWRWRILIZH S,

2
3|
A
2
D
LN
W

MR . "neuromorphic comput*" . 2000~20204% ( 21074)

AR R oD Rk ER [Esfiluieaailanh gt o
BXsHE e

IR E TS,

&0
500 il Lt
e S
P South Kores NN
Germary [
g 100 United Kingdom [N
# france [N
00 singagare [N
s I
- =
taly (I
205 2006 2007 2008 2009 10 001 012 013 Wie 015 Dl W17 M8 NI 20 L 00 20 300 %0 S0 600 70 0 500 1000
e it

RZEL : "reservoir comput*" . 2000~2020&F ( 11314)

AR RI OB ETE wllonain €51

BErisoEeEo RS E LET 2.

United States
200 Balgium
China

Fracce
Germury [
R
e e
aty [
gzl
000 W2 04 2006 2008 2010 2012 204 016 WE WX 0 n W € 8 100 120 140 leb 180 200 20

iR SR

bt

& S2-2 REAI 725 L —FICBT SmXEBDHER L ERISTEE
BTFoF—7—REREY, 2000~2020FI22WTIILEET D SCOPUS TR
(1) Z2—0FEIL71y2avE2—T«>% (“neuromorphic comput*”)
) VN=avEa—F«>% (“reservoir comput*”)
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f#r3  BEFTHRETS

m/M13V8 (QAvEa—9%)

HEEIIY - T+ /147> (John von Neumann) [CE>TREBEN/OVE2—YDERBHRDZ &,
JARVEIOVE2—5(E, EEEE. fHEE. AT, ANEB, HAEXBLENOOBEEERY DT —
FIEEEBIOBRINTWD, SHO—MBWRIAVE2 -9V RATLDIFEAED, CD/AIVEITH S,
Flo, JAXVBEAVEL—YOBEUNDBEZ LD AV E2—9T7—F T FvId /A7 VROV
Ea—%eiinansd,

B77t5L—%

BERARRITOFE - BRUEBATSEHO Oy, NBE7O0C Yy CIISEEROKRERNESET
TJEIL—FITETIET, F7/EIL—9DE&E - (BHEBEBAHICZONEAETL, BREEZABE/OtyY
(2R,

BXAEYRY
BBELCBHZLELTERNELTERTFTHN. REATEREAET) ELTHFINTVS,

WM E

T—YDERICBECHRAUMEPHEEZHKETSHILICEN. AHERBREHDZWIZNU LOZEERENZ
AVE2—9TRBLEDETHRMTHD. BEHDFEE. BERLEE, BEFBEVSIY1THHN.,
BIYAFIIOWT, SETFAR (REFE. PR—IMRIMLYIY REAR, BRSO, i) NEHS
N3,

WREFE
ZB=a21—7)L%vbh7—7% (Deep Neural Network) #REWHEBZEEREMTH,

BAYAEYAVYEA—F1VY
NAEPEEEBEZAVNTETOT —9EAEY LICH DI LT, BFRLIEEZERTIRMOBINTH S,

M=-2—AFEILNT74voaAVYE2—T1VT

BHEBN—RUT7ICIERELCZD, Z2a—0FILT7ryv2aAvEa—T1>v% (Neuromorphic
Computing) £Za—2IRYNI—IhH b, Z2a—AFINT4vIAVEL—TA VIO F+TAD
HWEEERNDEEAERMLUIL T TO—F THB, MHRREERT 2MHERY T -V DHEEEZ )7L
FA1LHBNNIZNULDERE THIRYT HEEIATLTH S,

RUYN=-aYEa1—F1vJ

DYN—=AVE21—FT 1 VI IEBRN -2 —3ILR Y N7 — O DRFHRBRET LA —RIL L& T KR
BROEBIZE U -EREZOREHD—DTHD, ANESEVYPN-—TEHBLIE, HHUBOHEGEE
B7ILTVZLTIES 2L CRERFEAAREE 1D,
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BANAF VT Za—-SILxyb7—2
Ta—OYVEVFIRATERINDIMOBRRY N — VDB ERMT Z2ETILTH D, BRIZT=2—0O
VDREMDELE ZNUHES FANY =V TREINS,

BRMHRT 1 ERERK
EBEEED—DOTHH, TIFYILEIR THERNAFHEZT O, MRELEN/NEE - BEOEISBER
SNTHD., ERLECEBZELRE TOFAIRFSNTN D,

BEHAH=21—5ILRYr7—% (CNN)
Za—SILRY NI DFEEBICBIAARBE S— ) VT BAEIAATLLEDTH D, BEERIMTDI=HD
SBEFED—DT. —PHRAIKKLES>STWBESREGR TERITT 5 ENTTRETH B,

B L—7 DiEA|

KAVTILHDRIEZEDVENTHZI—RY - L—TH 1965 FICHILTRERLIZDTIDELH D, B
BRAICHEEDCERFTRATHND., 1975 FIIFRDI0FEAZBFEA TCERBRLROBRBN 2FEZEIC2F(1IK
5EVWSFHlE LT,

W74y - /43> - RMLRYIRRE
AVEL1—9T7—FTI0FvrD—DoTHB/AVVERICFEETDHEELDORNLRYIEIEY, /AYVET

E. CEEBICHPZRMNTZ2DT, 7Oty IS ZETIACELTN\AZBLRREEICT /7L

AL FNIEHRST, Oy ERBEBD 7/t REENEITNEIVE 21— 2EDRMNLRY (2185,

W7 EA RBEH
EYOHEMEN R OMEZETIMELEBEETH S, V7 A RBBEAF) v XFO IV ICBIF
BDTIDEDLH %,

mER
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