XEEFAHEHMAR - FAMRHWME (2016 ~ 2020 F &)
ATHBEERBEOMBERE

Correspondence and Fusion
of Artificial Intelligence and Brain Science

NEWSLETTER

Vol.

R EFE DS A THEEN

2019.10

BSHEFRSEREREt 4— F—aU—s— B BB

TR A B AL L7 RE O N T RO F8 1, R
FORBETHEST2DOD, ZOHRIIHESHIVE2—F—
DOFHEFROBIEIIBINC Lo T AL IZBIR R VE
ZAHTHATVLLDFZIHEE T, Lol FAITEEH
AN M FH 2D EHIESICON T AT AR~ K
E ARG 2 RN HLEELTVET,

Z O, FREOFFHTTE (HEE G ) B e
FEDRRIEM IR B HVE T o i BT BP L& A T &
B I 255, AT ORI (R R L~V Tofl i)
[CEoTHELRBEE T HEE 2O TWLHTEBERTBIC
B 3 2B ORFR TS o 1970 5EAX A5 1 BE T B OHF
FelxH 7O TT A, EilE LT MO 5
WZSEHBLTWELz, COEBEREL - AT —F
T ARV LT BNANA IR IE O KT X
FHIEE, T—F 0T ABNIHIS T A AR L G B A
FLEREINT2Z LY, ZOHDOMAEZEGT|EDIF2072E v
7,

LAL. Z O O[T B FEIC B 28 L v g B i
B DA OFHIZ THYEL 720 CPNTDA AT VT
TFFE D3R AN T2 B &, FERTT T IR B2 B 7 & oD Tl S T 9T A
BRI R E RO ENF U 720 FR A1 PR 3 70 5 R
EHRITTHE, BEOFMIES TS, ZOFEMITITIRV
WED ISR INT2 05 TT o LD FRIBS I,
ZNERGET 2L DEBRD I TbNELIZ, hTh, il
GRIN ACA e S AND) [N DA D AN 2 I §il
U S S2 0T 7= 1 AT B A 5 25 3R AT Al o L~y
Z EFTRORITICBIF 530 7) 7 M i SR %
T AL—=RIZT L) TUT) I MNE =Y — AT i
ZIEBELFEL 70 LUy 00 i DR R 20 3 Jen il 4 %

F2F B CLIE VT o |
PR, BREWAIT R EIRICARE
BB T 25 L O IA T X
T, BUERRIE LRI HY
E

i B2 0 I 000 3480 2 1 B AR
BIHCOWTOHECHLORM L o
BBYELTz0 HId, OFBABIEL 729V 0 IR AE L
S TR BV B BT SN S i SR I 5
DR — 2B LT BRI T 2281 b oL ki
SRNELZ Lol BTSEHLS B R L chRMIc ko
TIRE O IIFI A TE# IS S e 53 SN, Felk il
— A A OFR DA THLEBIESHEL
oo E AR I IS VTR SN AT B B A
FI 7= EBRORE S, SO BRI 0 36 8 2 5
DO D DT HE A I ARESNELSZ, — T
i ATADO TR RO Z DR IZBT Bl EATFRIND
LOE RS RRET, Bl TN I 7 W3S 2% T % 4T
LONRIREDREB SN LEDE 2 T ARESNTVE
Fo

ZNSO— IR Lz RO AT RO HT,
T ERNICELL BRI EOMBICInEFTRESNT
h ol B DEFEBEERONE L, L HE
WFoE TR XIECT SEATER o7 B B P O 8
25\ O FAE Z & D B % WO S BB 9B 7812 Ko
TIREIICShOoHYET . AT HREOKERHIIE,
PRI ek & A 72 b O B B E B RO HENEICH 50
TLEdo AT HIEAS M - BB v oh o+
MUTECPIONT, B DR KE e M
B2 BLENESVTOBLEL TOET,




[E6mE] VL—xH%

7

N
(=)

B IALKBEHWLET, DEDLEFEHOEICHN2EHT

EVnET, FA I FEFTIMR 572D T, KRYZyyF A
Ty SHIIR EBENRANDERZ 572 ATTIINRE, T

mkw ZETRABZEBEEHROSIITT . XALLBRIN

LET,

i WS, KR A?

H &k, RLKRTLEY B, KB, RABIZZORIE

HOTHWTWEEW)IZET, SHOMNHIFHEDTVES

WEEWET, IALLBRAIVWLET,

i 2R BRANVLET,

40 BT, G, ENRRARVWHIZELDT, J—FEETH

SZTRVATYT »Ah?

i TR 2T,

HIEFFTTT A R XDF A M FHIB O R ENH LT,

BEBEDITRL—arOFEr LV EVITRWnTT LA?

FEiL, BEEAE LIS B OFEMBFILTHOTT — /I

TV TWAATT D, ZORTHARFES AL
HEET DN TERVNRLVIFEEZETEL->TVRET, 90
IE LBV OO, HEFFEOAEEROPTIZFHFHH

QTELTERVIREDTI TLAN) =L VI Hh, WARDEF

NR=3 a3V BRIV EDOEHIITI7=6hHEB>TET, 3.

WROIRATTIIRE, BRI V) B L THEA 2L e

O FRNETHENE PNIZATT H?

2T R, ECETHIR L ORD,

B Tl FTRFOZEIEBRBDODS - TEF T P

P FETT A FHTT AL bEREEWENEIVID

WL 2SHEL 720 BUEITARDFGT W PR W T——F )\

IERT, ANEDNEFHIB LD B o72ATT . TH, €9

ZHLTBHIBIC, LT TR BRLER R EVI VAT LEL

THFLIZWEW)EICREL TVo/ATT R 2O T 13

2 NEWSLETTER vol.06

IUEEEAT BIRETFE HiR

i

RRAERERAZAZR EREFREHTN 2R

TN

Y

BTGV 7Z 572 AT IR E 010, A% HL#
T AT — DD T AT TIRELEZE B wigoF L 72,
Th, FHRRAICE TSSO B o700 LN WnWTTIh
&L RIERED PR RE D YN VAT RELT
B L 72V TW) I Do TITEE L 720
B VAT AT R JEANET R,
P ZZe ENT, BRI DS AV 2789 JTUC Ao
72 AT Aae WO 5 BT LA R MR FE KRR
HEDFRATTIE, MRFRADEE IR R 72
& o TVHEZA T, FRILG D> THRVBEG DL VDI
HMECTL e £, 5 THEIDILNERATE, kN
e BICIEESTATT I E A AR OEAD [Th
PHTVRAMTHAENALLRIEN G oTLBAL SRV
lEVWIEIRIEEBSL2oTW DT, MRz ELE
WKL TT 2. BEHAD [HAENGoTHVETS ]
DT TR WEZA | R Lo DR E L VEVn) &9
BEFXR=ariHo7207T,
B RV OERHELWEWI DT IR LE T
Al FEHGAF A AF Y ZNDPHERATTIFE BIZR X
BOBDOERET Lo TVIDPRFLEZLBIATT, BhA
2. FNERIEINZDIZTOEFCOWRATYT ?
S =N
I R AR A ELTEM R o TW I BIRIZIZ S TS R
FHFATDHRVIININCEIATT I BEORE»B LR
WTTUNE, BB FE S THoLGHIT fE 2D D1 229 18
MABHEENRHEATT, MZAH? FEIMITERTHEL
W ——s

O RERL DAL SR AN SLEE IR DG LT AT
uv:cx_k’ﬁ: bbZEbHNEL72. T, FTFINICIZEIN
IRFRBBVEL 72D To EILTHLED EBN R THS



L. 8oL %o CHICRZLVWHOZ R RIZTHD T,
HLWHIbHHATT , TORAAHIE BIZHZZWbOERLES
A0 BICHE T, EYRRABAELTWLpEnHEZA
Z—FB L HVELTA

U RS E ST, — D ADS M E WA DR o> T
IDEILFEILNC, BHEMWLLDOIND, RoXV TR T
HoTVRHMINTH 70T LI BAA=IDDH L4 \NT
FThe TTH—=FLELTH, 7UA MO Tl T7T7 AR
DI DFNED, Blxd LM R >Tho
LB TT 2 EIZZDHNIFTEONV—VELBBRLT
WAHATT DS

13d.
21T BEBLAN A AR I F A RIS L T Tl NSV
POROHFIZL VT LBEOREPH T, BLATHEL
720 BEA G AR R W E DRI Z I VIR EFA TV
DLC DRAFMICHIRZ R > TN 22 W) DPHNFL 72, T
by BEHSD [EHR | Zo7z0TLERISHESLIZAT
T2 £, LFEHOHPTFIFYTLENIET HLIAH5T
WHLIAT, ALHRREI R I AT LD FITKIZLWHT
ABHVETR —H, HFOILEHEY)§TEELZ,

(%)

HI GERRLEL T, )W) Ao a7 7a—F
REEF——0bWLEGDEFOHRNEIZE) KT HAT
o TODNPLDEYDERIFES LD o720 HE) KD
FHATTIL?

ZITT e RIZIE IR ETT SIRAAE M E D
FHEEDFEBRP>TET, [FFoTEABAA—=T?] 5T
i<k TWOBKRFEATEIA A=V | EDZFABRKET, Beh
BEBEDOFREI DT EENIZR ATV A=V 25T
WHABWE T 72725 IED) MR D B EI G 0% ko
TWBL, HEIZRSITNEELNANAE I STVEDT, &
AL, 740N BHTE DL LB > TR A LEVIFEIZFAESA
WZHILTET I E IR,

ZI Fea DERLTVEHOE, ML ST Lok e
FTAELRLVDOFETH T, B PBREOE L, — Rk
B OB AT, EROEHLBIZE LI WETH
LW TT o Eo0X VAT LS TEENTTELEEIA
TTIE, o THEMDO VAT AR TZWREIZR AW A
TADZETTIR? whbWws [VATAG] TEbhaL
9720 1990 4E48 ~ 2000 EAC D1 P 7201 H MR AL 72 L
PRIEBRDONAINN=V AT A, F—MRf =T AL Vo738
LWIRT RGO T = 2D I BbDNH->T, TTENEL
720 NHIOFEMD VAT LEPTRYIDZEEEITRY I A
BAICL TWEZATE) W)L Y AT W AIE R IR

PEEST, SHRFAIEVAT Lo TS ETEO B WIZ
KUNILTVBATT . BEOWFEN 72720 [uRy b2 |
DT B WENE, B EITUREDEI V)T AT
DERWN Y AT DD O B R T Tl WEE o,
ZIVIEESTHAHTLEIN?

ZZETHRNBRDIDOR BT, bhbeHNTT
FER, BAIZRZ TWTHEMER =B HLH, £OH
TEOWRIIBHDLANZALDNE N 2o TVBDLATIEAYZED,
ZIVI LI L THEAL L7203 TwEL 2 YA
T Aim IR bOEFESEFRAIERIITEH I DI TH%
WOT, FHSAREREERPDH-oTRo TV 2bIF Tl
BT &R,

B BT L% TH IO F 2 F > THIZEICID ML S
NTVBENTHATT . HEHN R VEWI D HEEZ
7 BERENFBEDSTBONIZDTHATT ?

ZITT AR BEBEAEFRLILIERN 7KLV o TRR
WHREZADHLEBVET, —DFITE%5, 5HTEMT
BUBEEDBSLe>TWEETT . BHIZ» 258
EWHoT BET Y TEoLoo20R, [HFEHICITK
P TZ @Y L Ly —DIE, 2T —< %O T
TWIA T TEEL RV T = VT4 20 T B9
—JihS KRFEFHZHNHINDEVESI T4 T 2L, %
CIEVES AL TR BT EDON R o> TIED D55
THRDYo>ThoHRI ADBLWALZTFED, — REDS>Thw
DOERRBIETTLEEIVIEY T F v —2 T B 58 %
BRBLDT, EobPVnEPBENENPLLHRT, BHAHBED
BDOAIANPOTILERFZ TR LRI VE-TEbNIE
L7z0 $&. FEIIEHEWICEVBOPLTEHENRH 70T
(%),

B ZIRATT D (%),

JAY R THEBIRF L0 50 F LMD VEEIZPUOR L 72
FELTWAIFIEE DL Do/ C B SE EVEs
MPLTHEVIHEIIDHS7ZATT . TH, [TNTVWATL]
EVI VI AENS B o TV VT, 22 T— R HT
FL2A [EL. BITNTR-oTNIH ] &

NEWSLETTER vol.06 3



#HH ZNEBVKOHV DR T H?

ZIUTTT R, 36iED37THLOVORFTT 12,
w2538 200 BEAEVEL2 T T, E7UAN
MVOEEDH N TLHIRE, URTAZALDPWDNABHLDIT R
ATTITE REMIITESET > TV AT AGml R A
HHATT TNEFNOHRLOEIZFENTAHIL MM AT
HEONDLHLFENRDHoT, H%DLHIMATFMITHLE
BEEBRVONPRENS,

Z9%), EHRATYT i
H EFBICEILLTEDERLZTFIATob eI LV AT A
DI ERETRNENTRLBRDLATT A, ZHUITIFEILT
LEENH-To

ZITT LR ERLZIVIEIRTIIEVES 2T A
FAMZ, FREKDY AT AEVHEZAICH D E T X,
HE TERVES»T | 5T, e BB Lol VNEBIALRWN
TThi (5£)? BHOT7TFHFaI—B0nnohE)hrtwn)
DLFHERCTTITE, MBRATTNR? NIVAIA
RCB——H720 (%) ?

ZHITT R TNERBELRALBENTENENOE R

MEIFZIINIEZATEDS>TEL2 LS,
I 200V xy - E7 ViV TRt LICARZZ o722 ) A
THE, 22 [Vry - 7 Vi3 mEREEL, &
RENE) LS B BB L% 72072 | Az pit b4
HoT, BIE [FhaHBLWE] EBVWEL HR AL
B OB ZERE FAZFF > TOTHIE B AR R EEAHIE V)
AP EALE T,

ZITTRIEPICZEINIETAHIL, MR ADBE

FERDEKE ER A SN TR TLIANERDT,
FINOHRFEDOF 12 F M ORNAR TN DPRTELE N
wirkHwEdia,
AL EHLTH— R B R B KADTT IThE,
BESS TRy MM —2OHTEFH THAHET LMD
HHELREVTTH? FOF—2BHEZ/EL-TWIDN %
PR EELNTT L. FfEZEND, KBE-TB-oLeoT
TEZAPBEDOF—L\vIHh, KBRUeLWEEE-LTHEL
o TLEIDDH—

(LIZHLBER)

B ——2zok, ZAZARLELL) . KFETEVELHIL
TEZoTBoLeoZATTITE, BAEIKAERTIEE V)
T [H] TEVELLLTEOH, HERMEL W
IT=<D [H] TH ST EVELPENTEZDOME

4 NEWSLETTER vol.06

WHEZATT,

bz [FH] TTh HERKRIELIDIZNA
ARG B REDSHE E I N TLAD T, WAHALRIG M REE Z
NENFFTRIEARAWNLREZAR, Z2THGD>THEVDT,
RADKEREL V)LD IEH OBWENLTRIHIEVIHFET
RoTELzITE .

B 75138 Ued, FRTH D0 FL 758 & R FiHE OF 78
LHMERHLATZTEENSTEHE AW T, 4k
DBRIZAVDBDORBHIUTHZ TN 72TV TLEYH?
[BEL SHURHISARA? ] ATz,

ZITT R KMEF>TRILE PN OB R H -
TTT R, VT AELNUHED STV BERM DR R
bHoTNTHATTIINE MERITIEST, ZOE. M
MEIRE S b T b DR A RFE->TWIJRUE Z
b RATTIINE, Z22THE (T—F17) 223%%K
[ Z TOEMRARVEA)EBWEL, 22T, — %
DFED OFNE G EIZEFREICERICEBTIAZH
HHIE RIHETEIE DL PRI WG LY AT
W —ERDRIEE I T 7 ar F 4 D PFIN) DR
WO LELTz, BT A RIIEIZ R TATTAT
BAA=TVPRBHENTZoTWVIDIE, HENICHo72ATT X
o AT, ZEERAEDEM B 22 BB LR ->TETHHLA R
HTAT A A=V DEFSTLEIE W) F ARG RS TZHL
L7
B A, EIVNAHZETT H?

BEOPHREZ LT, UG RTHINHTHTH
PHETHIIBEABEALWIRAMRIZWEDDO UV LE,
Hr AL EBRICHEBESIADEALBBENZ o720 Hm TN
2ol ) ZE TR B TEBIZBER 2B ANRL WTT
FEEoTHZ LT, EFEHTHS(5-5TH, Bzl
WAHTAT ARV DEESTLESTNBENHITEDDHY
L7 TNEEDVAALERPHLATTIFE, FH
PIDOABED—FBLEDENEZALP R TRWL, BEL
THETHAEGZHATIEIAZ R THS5-THARVDT
------ o Tdb\ TOBIIEFZHE LN REEEZBOLLY FF iz



BADEREZIWRERSTWAATTIFE R,
U R RIRER G RMIED LT 27 VI N FEOT
T MeRFRONT-DF, FNILLERREVIPENER
BlIZHI B 7287

ZH)TI R,
1 FADILFEEFEE D F A TN — T OB T EERD
TS o CRRABHED LD 7T — O WAIPER £ L
DB FEEICE T A2 R o TBoNE T, Bz, BT
TRGERELDHIHFTTFIYFEREL0 TG &%)
LHIRNEE D> TL b AFHF OFH I F I [FE U LR THIE
BREAA—TVEREDEDITTT, €NoTWhWw bl i1y 7238
AR FOHTFI) =TI N EZADIH ST, FIHINH
BZSDBWRBHT I =i ATV REDIZL TV RWnE
WITRWARTZNAR TR Em DT RSO RATT A,

SR ARED, S E TR A FRTE DB A TREZ D
LOMARLEEITHERELTOIL-THMNERELDOEIRD
AT =7 T3 MO, TNITIETHLFLBHE
To MARMED [HEIEVIFTEOHKZDO DN %
ERWETL, EEWE > TOIERDY D> TET BITHEFE
TWw)&loosening of association T, #¥AFDeua <72
L EEREEA T HEIANEI e\ ED T
#10 CiNet OPEAREAEL DO IFMF7ETT Xia,

ZH)TT, FITYo

I STECMAZRMIIZZ O %) — X 5T, k754
N=FDFHEEPONT VAR ANDL DD EHR DT W, B
HEDZSHBEEEHE V) DA EHEO T, DD WiFRD
LRI R VATTIFE (%), TAHEEA, Brok
SR NIEHEEZ b2 WET AN BT — 2V EEREKE A
F—rnthroTINTEL?

H—o FEBRTZALPR->TELTE, EHIC
o THLIZE DA DR BE AL Dol ndbdo
7200 BEPHYFF 2570 L 720bH - T BRIV RADIZ
RIZIZRo>TET o COMETHMIEAZATT A, [HKA
FAFI0E] > TORESTHIZ2RIKSWIZHFEHNICAT-
TwELzh~,
# B, ZNUIRFIZRSTRLTT2?

ZI%€ 9o HIZIHKSWIIANI S THFED S ITIT5
720 RTKIL D AT 5720 6 7o FITEAE TIM &2 PU [ & 7>
BIob I TE TR o7z ATTIFE, ok BTG -8k
LTHZZDT, SEFEFETAVVEDTVIINE B 5T
EScap e
B BILLWoIZ,

(%) £HIHAICLEKSNWTTIFER,

&
L2

A S ANREERATTITE, 548, 8 4] %
ATT Lo METEAEHR T, JEAFESTAEDOTBEZE 2, A
DEALDTRER T VI 2o TEbNETITE, A4
PHAIECHWERD Ty I — L EHEL 5 TE T,

bdH. ThEHVEThzr~.

B INF TR T ARy 7 ZE TR TEIZEBIA
TTE, FHIREDIM K L2 KRET 2L TS
ATT o A=V F 275 H RNR K,

ZHTT
DI BAERIBEASAZ SO HEHE 2L NEWTT
FE i, FARZEDH ST, MIRBEDOREFTBEIAED
{EVWT =254 TNG Y AERSTHLOLR DN RbENID
ML Brob B OHEES70LET, LI HATHE T,

FhHANENZNTT LR IEE., KR TH X
BREFONELEDTEB IR OWNFTRSIEVHO IO B E A58
ALRI AT WRIRIETE TR VAR WRIREIEZA
ZII VDT, D BEF SAHREEL DTN Y2
REEIH LD HREBIATT A, —FTHMEHI kOO
HFEBEAEABZ TV TWBEDT, RolENIMET§ 524
BIEN Lo TLEVE TR, 20022, [#90 1745 [4)
DI Fa, M THOVATTITE, SSERIEENTETHR
DT STLTET I E R, A—NERIFRIFYRALNT
T4
7 (%),

AfVizs, —HRTRVWEMEEE (&), A/303
Ao>TETIFE, bR ALBEZRERLVITRVOD H B A >
TWBELIT ) TT LR TRV I 1Eo7-HEDNH->
72OV BE IR EDLSTETHATTH?

A0 F3TT . KkEFrnkniFnknwink, Bizeo ki
LISt OEH®TH, WtiE->T [AE] 5> TEILeHVT
T2 T, EHL|A. WHET [BUFD] RATT
I~ LLA=ZH OB [3w] L, SR TR
TWRDLET B dedbe, HATVEILVAT, 80
PLEAEZTWBA A=V PIFEAE LT, RIKSOHSHNT
BLEWIZRAELSHIHETDELI H U \WTT H?
720725, HEFRTTIIMER L5 > TWIHRRO M E

NEWSLETTER vol.06 5



ZERDBATY .

ZHTT LA, ELSLIATRTT I EANA L5 HE

Ty BRIl HVRED IR Tr—< VAN 5 D1T
LoD T,
HI HFORS>TEAGFEADL THLR W LEBED RN
L. ZARDPALZTHS TOASWAI.TTURRWEWITR
Motz AETE, WAWAN TR DEIhBE, HVIT2v
SIS BREEZENICTHECZEDWZ TS, 2O ANTH
BETIIVIDZE L TERL WED, ET VANV O Tl
FTHRLWED I B BHYDT2VEEZL, £DETIZ
HLTHEAARMEBERIIHALATT , TH MO ANDNFA T
(B B%) CHRERIAIUSN AT LRI 2 TLAE, 2l
LTEDFIT T RWnE, fifEISKIATLEIL, KEH A
HZTWoTLE)e HADARBIZHASELTHK T REZL
ML) EE RS> TLE),

ZHUEZLHTT R DS, R¥ETHHROMKMIC
w“cwf)ﬂiu&@n:k@f:&bc:ﬁvF'ﬁ%%ﬂ@k#%w@*& H
BDTDIZET LR RATEALEAL AL AL R->TET
T3 THEILIIDRVHREIEIATTITE,

HL B O7DOREEE VI D EG O D7D DR &

EIARATT I, RO L ADBES TW-LDE
AL BRI WEIZEIAZITE, AOBIEEICEMZ
WHNTWBEVI DRI TT R,

w1 ZAHZHHEDOD/S=MIALBNEWT RN T A,
RolEY, LFEAFFEDOFETT AP
A1 EILELEY (58)o Fa, FrEEmisHBIcBL T, 2
Deene i, RESTE RN T p—
biokia, FH o7 Td 1,
w1 F L holaTi R (R, &#FEbeAl [THIZ
WRAET]I wWhhneniFenicd,
RARBROMEFHLL T DR AL I 2 S v niTk
WEBWE TS, TIATRSIE) [ZORGHOADIEES
TIAIHZERHOTTEBALL] o TVIHIDEIES RN
WIF Wl BHATT L.
B RolX0 LR FEE LTI A THFEDOREMIEFZ~NDOE
kP
L, RHLETHH-TVAZ LI HMPEEL TIFEIER W
DTEZVHPLIIESTVET, ZOTaT 27 MIRISE
72T &,
B ANTHREE MR 2L VI =2 —F N Ay T — T & i
ML F9 A% R -oI¥Y Brain-inspired. Neuro-inspired &,

6 NEWSLETTER vol.06

TA—=TF—= V7 HEHH A Neuro-inspired &, Brain-
inspired 725 7= D3N ZEBHIATT LA 5, T4—7
F—Z Y TET T Ry s AR EBORMEIZEKED
N BRAEDALZEEbhET L, Th, Thudzhil
T LoD, TA—TF—=V 7 DOEKTO Brain-inspired.
Neuro-inspired DRI [l TELD? | LW H DR, 5y
BADBMbONTHDLIERALZEBVWET I, Z2EEBA
ETA—=TT—2 VT DERZEERDDOR o TV RnEn
FHRWEEIL, AR TuDhnEniFentBnEd,
B TA—TFT—=0 T DEWIIEIERDoTHRVDT, £h
EEIA Do TG B2 LN WATTITE R, £
72E575 ATABEERDBEHT TDHDT, 2 EdEME
WIHIDIRTY IV HELLDOLDT, Lidwz, HHELTOE%E
EHLHDOT, ZHUIFYFVRSTVEWLRERSTHET,

ZHIUIZEL AT o FAHT DI OFIIAE Vil %
BoNDLOIh, BRE LT TWE-W T,
B T, 5, SHOETAIIIAREIATT i, AHIZ
bEDLEHYNEITEIVELT

HOPEHITSVWEL,
(201947 H24H ¥l—FIZJSTHE DO XFHEEITT)



(B HIETRE)

BE Iab—2a ERAFA RS A ERETHRODETIVMA
MEREE SbE BF (HRAY AFREAXHER KES A7 ANER K08)

WDETFNMIHCYI2L—2arE2 8 AT5281E BfE METVOVEDD T A TEh>TnE
o POTLHE - WA D Helmholtz OE R 72 MOETME, WETER SIS [H#FETV] EH
FEMRDEDA LTI DFEREFE LI EFETHVATATLI, — /T HCOYIab—Yarvid,
HOCD Y AT MBEEMER (ZNERXF RS TV ALIFOET ) ICAW R TT ARETIE, HE Y I2L—
TarDOFHLVEREEZRA, FAFTAY I ALGHCOM L #EwLE T DHi2»5EHELTWAIv o VTE
(vicarious trial and error) &R, Iy O R E I LA € MO FZERAL L (Philippe Faure 50 925%)
2Y32b—varTHIIL, RAFT ATV AGRKEVHB PO TMNI—T A7 mmTHZERANELE
¥

BAHREEREREZZHAVEERPOF 754 2B TN X LORENR
MAREKE - B BT (KBRMHIIXFE KEREZMER BH1E)

Pz E o THEMRIZAN R DO DB AT DO EESNI2A T T4 DORFET T Ll IIEHER bR T
ZELEHLTHY, LRI ORI E Z RS TR OB 3y — B HEN TV L IEA I
LNTVET o COIIRIEFO [VF LA | 3ERLIRERZ L ELVICELESEDL [F771 7B 1
BboTnaEZEZLNTVET, 72, IR FlE T X TR T 2D TIdkd, Akict > TR
LHEREZFOHHEZ LV RIGLRLET . 791 Y FREIDO IR BOE DB LT WL
REVED HDET 6

DI Z E LM R TOA 774 VTR ICB W TEE LR HZH-THHEE RS
NTVET D, S THOORTWEFEEANIOWTIIRZ Zmaﬁ’a’:ﬁitﬂuo SRS O M) o
ISR TG HOL B2 A TATBY R RL RIS B SN B 7200, Wi AR TOAB B ML T HILDP ML W ZEDFHHEL THIET .

Z ZCAME T R BB E A B A EHIN S F L2 A ZE Tl N2 & OB O MO B 2 H— ML~V 0%
BECRRHIFHIL #5152 O LB CHIERHIATONTW D 774 VAR OFEREZYISPIILET . UKD, EKIZEST
HELFZ LR RIKEB T LT VT AL B, NTHBET VT X LD ES%HHEALNEDRITET

4 SO0 pn

E ¥ vy yr i
A ! Py s
SR SR A
Sl AN _ T R o AN S e S & S Al
|—-| «u : : .'IE--E L .- : e #rI"!j‘r 1‘¥ 1-l' l-_; 'lv": 1’ _.-.'ﬁ:i’.:p | B S |;
= 7 _;.: R = 3 --""‘-_'! i J} ¥ i E_ ik ) ‘;t T E 5
: =S 3 5 e A
SO0 um Py : -
e T I :
5 J i
¥ Loy
If-_rmll 00 wm 2 :
|, : : ,:_ Eil g e L P ¢ .
AAA ol P L ok S G s e e = s :
| 1 = 4 i id 'rl - { s 2 eSS r
. " 3 == e { = e 1 mV
10 ms

NEWSLETTER vol.06 7



'lzI:II~ VHBRORERE - HRBICEDETINA—ANEBIRE DR A HEIEAZER
MEREE | AH 8 GLBEXS W)

BRI OB O N/ AF A HHEM 3 2 C L3 BHER IR EE I IS § 270 O I E Bk a2 e Z 2 6N g
T o BRI DT OBUIRL72 &) BRI EE 2 THELE)o A = B— CEWIEHER AT TV TN
RITHEHAEH SN T, B DEWIEHEREL2 LAl —EBA—>B—~>DEw)— o fFHIIHAT
WERAL ZOYE, HHEMIA =B DEV) O WEEHL 2T, THZZLHEWLET . Ok
IEHEINIIED VI FHBRER, ETFVN—AMFRRELFT I T . KL TIE COETVN—ZH
BREPEDOMERBEMYILLHELET o FOROBITETIE, Rl DT b= BT E 70 N — A B
PEZH G952 EA RSN TEILA BHRN LRI ZHOM T I A UL, Eah=21
%’*X‘ﬂi‘)i'l?l’ﬂ TR B Z AR EL 220 BISE L 720§ BB AR L T THAEL o7 28

RN 2EERONET CTTABIE TR, LFREXLVEREAOT  Boniig: A ssp B = C

‘(2):4’}—yz7$ﬂi (7‘1)1/‘/'7A/fx—‘//7)’5:)ﬂ\/> trub= ARG EIASE T '
N—2Z W E P g IR 7T RN OV TEBE N R E S L EFENELE T, iR E B mm) D
________________ ¥

M. ZoHRaRIcto M35
LTudh?

FRAOMZEER : EREMEICHTHHZEREE
MEREE M ST GRCSRIRA MHENSRE L 24— HRE)

AWFZETIE, TR R IS VO BB A3l DRt sk S 7z BB (B B %) 2 Ty
T A 2 o P HULBE O B 22 A 55 2 S22 L E§ s

i, K2 R 2 & AJJSNBREUIHT L 2 2 Abe Pl (PFF510) 2170 TwEd . THAT
T B HOF T TOII R E O R i i A I L XL O E 2 Z B L b0 THRARFEIhTw
F9 . MAETIRHIDIIRET NVERMFBEA L7271 —79—=07 (RESE) XY RHET -5
ERTICKE LR ASNTHET, ! )

L2 Ly N TOEEIZOWTIEZAM R DL, IRV TOB A EIZOWTEE- :
7 b0 TR VODBUR TS o ARAFFETIE, W S OV 22 [ 8 15 BEV B A7 B B o % B B A3 &
FHAL. FRF SIS T AL NV TOB) I F I E R ML E T,

BERE A X ET N (Stefanics et al, 2018) T—EEvhhEE AR
.. (Komatsu et al, 2019: $$§2018-210975)

-
({:&
= '“..h'.' Bedbef about

(X, -3 stimudos protabity

T M- FTRE
() (Gem)  Beletovoun ERiE
] 1 AtFmiilus OCCTTancE
E;T}]] W) Input (cokoriomation) - = . = ._-;..~_.._.\_\
- o (e \
e St J
BRI (Komatsu et al. 2005]  prequency ™, {8 B DS 9:{. S
{Hz)
T T i _” o
—_ I__"T 5 - 80 75 80 105 120
A hA : Tir S A AT ILIZETC
soms a5t FASEOES LR

8 NEWSLETTER vol.06



ZRFTTDIRE - THZEEICH THERREEXAMERZLDIERRIA
MEREE el M (ENIKY RRSTRFR 1)

AL HICBWTIREB R RTE 22 AL DI FH T2 A LHMEORBREEDVZET,
PR OIREDPSITH 2 Pt 5B EICIE, KIRILEM DS T 5ZEAVRBEIN TS KN E A
SRMIEESEAND AT TH LM EEOMBEMILEENIINE T, B 178, BETHON A —, 17H)
i, AL SR % & A 7ML, Bkl < [ e b SN AlifiliZe &) AR A I REBI G SN T
ETVET, FMEBURA LRHERDI DY, WELICZOF RN B ITHOFTETT,

ARIFFETIE, INODORA LIEMEBIZ R — T2 W2 R T2 LRGE [#EAE, mibyET
VB DAMERIE R 7 R B B o B R B TH Y, filiflie i R OREIE AL TD #i7AL salience 15t
POFETLI B RELET, 2O LT,

D EDEI AV NT =T EFADEDEH LTIV T XL TEE T RELR DD,

1) ZOT7NVIVZLTHEEENI2ET DL, EOLHIRIEMBHIERENDLDOH,

EE - FULET . EHIT,

D) =AML RICOIREEZ2 ] A5 P2 AT IEE B . KM H AL & K o RIG B il s 2 ATV E . 215
OIERFEBAMMALE R e & DI BBV LO LI D EMGEELE T,

ABEDEBICE DK TV AF v RHHRACEIBEHARRADOYYEV Y
MARKE  EH & (ERBEKXE HR)

AV —FETarOFIBIIB W THRRRRL AT —Yarbnwozd A7 IZHL T, SR ngdi
ABZ2—=F WA T =7 (CNN) Z VLI LI LD ORLHEMEEZLNTHE TS LD
RBEAINELTW202?", “AMOMBEEEDINEBRL THLDH?" Lwvo7z WIS 3 235
RERT 53 TTo AFETIE, T7AF v RHIEBRZEMELTCONNETVEE AL, TONERFERAS
ENDBT VAT ¥R THLINTWE, LHEPYIHEL, EOINTFIELTWEO0 % KT 5E0WHT T

O—FC, BCBIT 5B KRNI T 2MAZREDLILELHELTVWET,

CNNZ BN S R DEERICE S ERE TV
rf' Feed farward (| £ %% — /BB Ir \ Simancel BN = Y
im\ ]r \][ ) W I
AT e | M R ‘}
+ o o

ATAGRENE Fead ba-:k# I#M.Eﬂiﬂ]ﬁﬁ'éﬂlif )

' . . . &;ﬁﬂmﬁjlrﬁir‘ﬁ e .
BRI ORE -
g AN

Lieft: Qiginal i nkﬂbe-q u:lar'aset fiighit: '::-entrated fr¢m aralyaed features

ERL - #RROHE

HERl - ERTEF IO T 0T g i
+ BRE T IV TOEDFROTRIE
cEREFILTOREMSHEOEE
s MHEANOHEE T, TERGHA

NEWSLETTER vol.06 9



BRREBREENBET VOHEER
MEREE RO M (REMAY EXFITEA EABBRSME W)

RGDYIREE T, BT HHAZ P RLESBHVE T, Lol To7{FaRiEEIcBrn:
B, EOXNCL TR BILE Y 2 T8 % BINTEL LR DD TLE) 2 AL H OHGRIHEZIR, 2D
DEFELRF L ETNT)—,ETNR—ADTTENHVET . Frar ORBEIE >N B P, BB
DA R 7720, IR (ATENAE BI 20 20 it 2 O FE T 5 E TV 7)) — DR
LB 2T T, —H T BRBEONIET N EFH LRI, 7TEIE oM R ZIREE Lo FlE
HWTITEMEE R B RS L Sl 2R ITH 2 T T NAN— A TRINT LD T RIS E T,

BB R OR GBI Lo THRBESZL 5 F MR Tl il oT, ZLTALAREICES TS, ET WV
7V —DATERIRE, ETNR—ZADITHERO MR A B YA G DELULENHVET, AIIED
RFEHFRICBOTHROMM (=) L2 WBEHIR THIUL, FomEIEA L2 HEHOICLEL. RRFZETIE. K
HEFNEEETEIIADOWMBEL EE 2HF AN IIAA—T RIS THEL, WHEFVEHWTEBERE 2T MEA
H=ALxHSLPIZLET

- ™y
[Computanenal models of] Calcium imaging

decision making process

Value Internal
coding | model

E;’A’#ﬁﬁﬁwn’rﬁﬂ GICEDL7avhMEBETI
MEREFE #ix BEX (ATR £EMEE)

Ty ayhEBIL, MORLELRETLEE DO —oTT, fl 213, El{fE—B75 T8 2 TBAFT,
EoHRAIWEEREONTHRBTEE T, 7o vay 813, ATHES B TORITID LiFsh
HEERITY AN, BT VIR LIEREHNE A RIFZE T, MR AICBIT2EREBEE OB S
B - EERM AL, B AEREB LV EOMEB M Z @A T 528K, BliELR Ty ayhe
HoNTEHEHFRLET,

iﬂirﬁﬂﬂ_‘!ﬁﬂ)ﬁf ﬁm&!}!-ﬁﬁ}ﬁ‘ﬂ Tz

= ranp P E + AR — Rl (B

Wy

10 NEWSLETTER vol.06



BIREEHEZHRESTAMLVEBREZNT I LOBIH
MRENRRE FH B ChEREEHTAERKSE 8%)

ARIFZE TR, BAFFED BRI DM A SO > TEZ M IEHLBLD X = X 2, LHHIRZSEZ 4
FTHRMNAT v TEN T F Y ME B OMEAEH DAL AZ I AL, SRE TSR WA TAFED 7200 [H]
T—%77F vk, TITHEL7-FEMRAAIIMLE T, BRI, BHRZGE S —MBo R34 7 AT)
M DOIAZ Yy F MM EITIZE TR OB IREBE R T 2L VB LW R EE (3O AT
T4 At/ M) Z R AR IS HICAL S, RO A H DSOS 5 4B, K BB B
T =5 OFFNT. BEREANRA ZEHE D70 O KM E BT TV OREELEIISHLET . ZHUCID, S H%
Higzb> AN THRED BT L CH LW B [ B R oM E 5 2 F 3,

input stream
£
@
= Temporal feature
5 extraction
=]
g
E

output stream

RS A FIANRBREBEZDRARICK DR DEFEET A
MEREE 50 1052 (RCEHRR EFAEHATME L 42— HHMER)

WD 54 FI7 ADFNTIE. BROFHEBRE DM R, 22 THON AR AD LI U7 727 B BLE HL
B7NVTIZLOER L, IRIECIEHTRRERHVET . INF TSRy M =27 E 7 NR, AR E %€
FINEIZLD, Bex 5 A F 37 AFNTER T T IO RADFT DN TEE L1275, MO BIMEZ IR
BIACELWBTER T, FNIVEHRO R %L, ZOBHITIZ DD N—FL 3BT T,

ZFZTAMRIE, Hi7z IS A 37 2RO 2L, ZD L) %8 - IO & A F3
IADESLRLMHEHNELE T FHC, TAEISIEHE DR ZE O 7= iR mE L C—HEHLD
7RI B 5 00T (ICA) FEZEBICRBEEEHIET, H2ll, MOIERET A FI7 2200
B DDA EHEE T By W B I OCHH e LIERIE S A FIWNV KB AR AR ELE T, €
LTIRREZEBROREHN T —FIEA L, 2OXRBEMEZEE TH2ET, WyA I A0 ELEZOFH~NOREBZEIELE
D)

RELTHEHAINFANRIIRL A FIANVET I, OGO AN 7 H KO ZA, 31 RIIEH 722 A T
AT AOBFEAT AR OB AT DL RERA VIR TEE T,

\ }

External input: Nonlinear dynamics: Hidden factor
video, audio, etc. brain (fMRI, etc.) (representation space)

" Temporally modulates
the dynamics

NEWSLETTER vol.06 11



Learning perceptual representations in biological and artificial

neural networks
MEMRFZE : Andrea Benucci (RIKEN Center for Brain Science, Team Leader)

Recent developments in Machine Learning with deep learning and convolutional neural
networks have drawn striking parallelisms between the architecture of these networks
trained for image classification and the vertebrate visual system. Artificial neural networks
learn to encode mid and high level visual features in deep layers, resembling the function
of our higher visual cortices. However, in the vertebrate brain, it is still not known whether

the cortical representations of these features are innate or learned by experience, and in the

latter case, how biological neural networks can learn these internal representations.

In our laboratory for Neural Circuits and Behavior at RIKEN CBS we are addressing this
issue by imaging the neural activity of the mouse visual cortex while the visual experience of the developing
animal is restricted to only mid-level visual representations, i.e. texture stimuli. Textures have ecological relevance
for this species, as they are actively used for foraging and nesting, and stand as the best perceptual representation
to answer the dichotomy between learned and innate representations of mid and high level visual features. By
monitoring the functional connectivity of neurons in cortical visual areas at different developmental stages during
critical periods of visual plasticity, we can decipher the learning paradigms underlying the development of texture-
selectivity. Specifically, we will examine whether learning of textures occurs via unsupervised learning rules
relying on the unique statistical properties of the textures, or through reinforcement-learning in the ecological
context of fitness and survival. By implementing artificial neural networks inspired by these experiments, we will
be able to distinguish which of these learning strategies best account for the biological data, and whether we can

gain novel insights from the animal world to foster research in artificial intelligence.
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NCM 2019 £l&d

29th Annual Meeting of the Society for the Neural Control of Movement

Jack De Havas (Post-doctoral Researcher, NTT Communication Science Labs.,

Human & Information Science Lab.)

29th NCM Annual
et Meetine
Aol 24.= 27, XNnG =
SMII_H'-‘!&Q'HH'II Toyarma internntions
Al 21, 9 Toyama, Japan

The 29th annual meeting of the society for

the neural control of movement met from the 24th
to the 27th of April 2019 in Toyama, Japan. It was
the first time that NCM had been held in Asia, with
members from around the world making their way
to the coastal prefecture. Flanked by white-peaked
mountains and crisscrossed by rivers, Toyama offered
first-time visitors a picturesque - albeit rain soaked
- introduction to Japanese culture. Adjacent to the
modern glass of the international conference center
stands the restored wood of Azumi castle. Attendees
could therefore walk the castle gardens at their
leisure, counting the last of the sakura, or lean across
curved bridges long enough to watch the resident
koi rise and tumble. But first the welcome dinner,
which was held at a local Japanese restaurant. The
atmosphere was convivial as old and new friends
mingled amid sushi, tempura and free-flowing sake.
NCM is known for having carefully curated
sessions and this year s meeting continued this

tradition with a range of thought-provoking talks. It
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began with a series on motor sequence preparation
and control, featuring presentations by Katja
Kornysheva, Mark Churchland, Bence Olveczky
and Atsushi Yokoi, which was notable for including
a lively discussion on recent findings regarding
neural trajectories and population dynamics in the
primary motor, and frontal cortex. Later, Gelsy
Torres-Oviedo received the early career award and
spoke engagingly about her research using split-belt
treadmills and the generalization of sensorimotor
adaptation. The morning concluded with a session
on action during motion. Talks by Pieter Medendorp
and others showcased the range of recent technical
innovations and clever experimental design that
are being implemented to study how, for example,
people can reach for objects while their entire body is
mechanically translated through space.

Poster sessions were extended this year to 2.5
hours, which by all accounts was a good idea given
the breadth of material on offer. There were many
presentations involving computational techniques.
Modelling continues to diversify, moving beyond
motor learning into many other realms such as
synergy recovery after muscle damage. Meanwhile,
the number of fMRI experiments also utilizing
methods such as TMS to cross validate theories was
a visible trend. There were, as usual, a wide range of
new behavioral paradigms on display. For example,
innovative approaches to movement timing and vigor
were presented by members of Julie Duque’s group.
Brain computer interface and deep brain stimulation
techniques were also well represented. Of note,
Nathan Copeland, one of the few people with a cortical
implant, presented his poster entitled “Insights from
an intracortical brain computer interface user”. There
were several interesting studies of the cerebellum.
Diedrichsen et al's work “A multi-domain task

battery reveals functional boundaries in the human



cerebellum” garnered attention for its comprehensive

approach, and contributed to the recent trend of
acknowledging the cerebellum as having important
functions beyond error-learning.

The cerebellum was also featured in several
panel sessions. Mitsuo Kawato and others reflected
on the progress that has been made in 50 years
of studying cerebellar computation, while later in
the conference Richard Ivry and others offered
their perspectives on broader cerebellar learning
mechanisms. Another series of talks was about the
superior colliculus. In both cases the anatomical focus
gave these sessions clarity and direction. A panel on
the application of deep learning to motor neuroscience
was similarly lucid and included a demonstration of
DeepLabCut by Alexander Mathis. His presentation
on marker-less movement tracking stimulated
conversation, owing to the wide range of applications
for such an approach. Discussion was a key feature
of NCM, with chair people and panelists speculating
feely and doing well to generate useful topics despite
the inherent artificiality of such formats. Overall,
attendees seemed to enjoy the Japanese setting and
the chance to meet with many local researchers. The
conference was highly productive and fittingly ended
with John Francis Kalaska giving the distinguished

career award talk.
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Report for IRCN neuro-inspired computation course
Dongai Han, Cognitive Neurorobotics Research Unit, Okinawa

Institute of Science and Technology

It was early Spring, 2019 that I attended the 1st
neuro-inspired computation course (NICC) happened
in University of Tokyo, Tokyo, Japan, held by the
international research center for neurointelligence
(IRCN). As an event indicating a rapid development
of fusion of neuroscience, computation, and artificial
intelligence (AI), NICC attracted numerous
outstanding lecturers and attendees from all around

the world.

The course covered a variety of research topics,

including brain architecture, brain dynamics, machine
learning, dynamical systems, reinforcement learning
and brain development/disorders, and most of these
lectures involved highly inter-disciplinary studies.
From synaptic plasticity to fetal robot, NICC did not
only provide a wonderful opportunity for attendees
learn about the latest advances in computational
modeling of the brain and its use in developing new
Al strategies and applications, but also enabled
researchers from divergent fields, genders and
countries to discuss about their work and future
possibility of inter-disciplinary collaborations.

Many interesting researches were presented in
NICC. An interesting one, by Dr. Taro Toyoizumi
from RIKEN Center for Brain Science, explored the

role of intrinsic spine dynamics in Hebbian learning
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of recurrent networks. Their computational model
showed that augmenting Hebbian plasticity with
experimentally observed intrinsic spine dynamics
can stabilize cell assemblies and reproduce the
distribution of synaptic strengths, providing a deep
look into how excessively strong spine dynamics,
experimentally observed in several animal models of
autism spectrum disorder, impair learning associations
in the brain.

Another notable topic was presented by Dr.
Yasuo Kuniyoshi. The study explored emergence
and development of embodiment at fetal period
using large-scale non-linear models with millions
of neurons and billions of synapses. Driven by the
complex dynamics, their model acquired cortical
representations of self-body and multimodal sensory
integration and exhibited similar behaviors to human
fetus without explicit engineering. Their experiments
also showed that sensorimotor experiences in the
fetal period can be crucial to the formation of body
representations and multi-modal sensory integration,
which are significantly affected under "preterm birth"
conditions, bringing new insights about developmental

origins of social cognition and autism spectrum

disorders.




In addition to the talks by world-class lecturers,

there were also poster sections for the attendees
to present their recent work on machine-learning,
neuroscience, dynamic systems and combination of
them. From many of the posters, it was exciting for
me to see that machine learning methods were used
to solve difficulties in neurobiology and neuro-inspired
frameworks were investigated in machine learning.
Both the lecturers and attendees joined discussion
of posters, providing many useful feedbacks and
inspirations to the authors. I presented a study on
how laminar-specific neuronal types in a feedforward
network improve stability and robustness of signal
propagation, by using a novel computational model
for feedforward pathways such as the antenna lobe
of Drosophila. Dr. Surya Ganguli, one of the lecturers,
discussed with me about the shared ideas of this
model and the residual neural network. It could be
felt that such kind of cross-field thinking between
brain science and machine learning are rapidly
growing, which may lead to the next generation of
Al

Apart from academic activities, it would definitely
be a pity if not enjoying the Tokyo city. IRCN also
kindly arranged a ship tour for us to experience
a night of this charming city. Since it was early
Spring, the cherry blossoms were mostly at budding
stage and waiting for blooming. Just like the buds
will soon become gorgeous flowers, I believe that
the seed planted by NICC will eventually lead to a
bright future of the brain-inspired inter-disciplinary

researches from Tokyo to all around the world.

https://www.u-tokyo.ac.jp/focus/en/articles/
20404_00020.html
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