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7270 M B ORSEED [HIRIZEIEINS
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NI =2 AEEFEL 22l T2 ATERE OB AR
REMEDLIN KOB FEM LI B 2D
RARLDIZONT, COEBE D LIFTRP 28D T
EETVWET,

FAI 5B ] &) T, w3 2 1 L 8
DR EDEIFH L2 ERS T — ST ICL-T F—
2SIV AT B O AR 0 5EAi 2> 4T B # IR LT
KRB LB ROEE T HIER, b= 25 7l
DHEHFEFRR, EFNT)—LETFNR=2ADHHRE
DING Y AERET Dol s Ao E LI,

[ 225 ALl &S TR, BB O o B &
AWH L HEEEEZ LIS, ARIE Ry ORI ZF L0
W R R, WS & A SOAFI 2 LB 7 L)
ZLEBASEL, Y32 —varReuRy N EBRTEOEW)
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MEEIMHTHIENTEELZ &
SITh & k2R AERTT VO
Ay b7 —ZLLTHRZT, Thzk
PR N LHIBE DR At R L
THEVIHHMEITHILL, 1
®HEET 572D Y —) Neuro-
SERKET %Bi%E. ARLEL7,

FAT R ] O T, WO E &0k
T—=03av TRy VRI I ARSI T eI, B
FCBSE i D ¥~ —a— A, FKIRCN &3t
Fa—PM)T7NVaA-AZ g H%E HTFOFRICHE
ANTEREL72, 2020 48 10 HIZBAfi L 72 International
Symposium on Artificial Intelligence and Brain
Science (XM 53 ¥F DS i 2 FE AW FEE 2 MM 2,
YIA VBB 1,800 4 UL RICDIT S
I, FoOREbLIINeural Networks ik D JF 4
THRRRINTVET,

COFISEFNEBE I Ay T — 7 L TR
& ATER R 22 @S 2 K AR DB 782 RWWIZTE R
S TUNBIETLE) TNEWEBICL TN, BT
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ZRERRFEOHITER B 0EA
HRRRE 96 BA GHEMSRITASRAY #RIE1-VN K8)

TEAEDNTHEDOTL =2 2V =1, TA—T5—=V 71
L2% gk o RBAEBE, MALFEICELIRERITH)
O EFF M 24 DT A2 EICL > TEBLEL A, b,
FA =TT == TR BB KO EICR R IGET 3572
DOFLEORFEE, WMOFK LML EEZFEIL T L %
[ % R0 W B D WM % 3 W 3 2 72 6> 00 2 Wy 92 B0 % i iy & L C A
FeRMEDTRELZ,

) ZWEERFEHOBMEM : 71—TF—=vrLimfbs
Hix, INHSHELNLHMO TR, BREOHIEDIRED
HERPKREDREOFHLRE, BALETHAGDLELZE
MNTEET, Aobid, BHELREEO T ET V2L H
CHWAS A OB R EE ZFOMMYL% (Parmas et al,
ICML2018), B DR @R IRIEL 255 T —F R R 2 i %
T BT NT)ZLEEIANT (Kozuno et al, AISTATS2019).
W—=THFFDO = 2= N Ay ML B BRAIVIRREDHE 2 % v 7258
{b4¥ (Han et al, ICLR2020) %&, #7-hFE2M5EL.
AL B OLm iR ER S TR EER T VWEL,

2) % B @ K BLF 8 OMHRERERE - Mo b 7 Tl MRz
EWBEOR—R308, ZO AN 2T BRI R E
EfEE R TEEZON VTS, RINEEZIZE RO
FREARE L Z NS D O 4 7 Tl O AR A SR S C
WET, R HIEENLORTHRN— IV ICEE %
% BHH OB OB 2, T ORI O SAMSEL.
MRS FE BRI 22V 3 DA A=V U ZFIZED R BT LI
KIILE L7z, T DR RINSOMBLIL. T A0 g Dl
WL R E 2 T T B LI o T, FllEh
R ENIS L TIHEI R T 53910522 HOLNICLEL:
(Yoshizawa et al., eNeuro, 2018) .

3) B8 O BB © B 58 4T By WAL, KB
R R IE R E DR 4 B REE Y 2 — VS TRRIEEEL 59

FAFTESER

CETEHINTVET, FAbid, fbFEHITBVWTERE
FHEOMMZZ B3 &LV BEICBL T, M Y
D=5, EDOROGIEVFHEFANDOH I ES>TNT VA
AT > TOAEVHRFHEDEIT, ZOMFEELRE D TR
Tl ATIV AT AT AL THET, Lub=fiigiiiez
BRI TR T 28, v 7RI O E IV ELFFTS
9120 E94 (Miyazaki et al, Current Biology, 2014) .
R72HIEIHIT, ZOR)RITHM A E /R ONLIThELZ
DIAIV T BRI Po 2 LEL:
(Miyazaki et al, Nature Communications, 2018), Z ®
Blgd, <7 2R3 HM OB OF T Vbl b
F 205D LD ERREERITV, LU= VIR SN
SHRAHERZH T2V BB ET VIS THBT52L
MTEEL72, F72, Lu b= MO R L5 2 el # 3
BHTET, BIBHIED R LEAL AN AN DB L2
2ZLEL7: (Miyazaki et al. Science Advances, 2020) .
NHDFECED, BDOFTK B O AD— Iz W] 5h
2T BIENTEILAA, GRESIZTNLDHAE D L)
FWIZHRTDHAI VAT AORFIIORIFHIEEHIFL TV
&9,

o= RO SR L B B AT BY D IEHE L, B DL A 31>
TP RT3 D0 R TAZHMOI A IV 7D FMET VEDE
WA ZHEE IO O A |2 WL, Lob= 2 fSUI Ao N s
HUFERE B DL T DL, EEHEREMB§52LH7TES (Miyazaki

et al., Nature Communications, 2018) o

1) Parmas P, Rasmussen CE, Peters J, Doya K (2018). PIPPS: Flexible model-based policy search robust to the curse of chaos.
35th International Conference on Machine Learning (ICML 2018). http://proceedings.mlr.press/v80/parmasl8a/parmasl8a.pdf

2) Yoshizawa T, Ito M, Doya K (2018). Reward-predictive neural activities in striatal striosome compartments. eNeuro, 5, e0367-

17.2018. https://doi.org/10.1523/ENEURO.0367-17.2018

3) Miyazaki K, Miyazaki KW, Sivori G, Yamanaka A, Tanaka KF, Doya K (2020). Serotonergic projections to the orbitofrontal
and medial prefrontal cortices differentially modulate waiting for future rewards. Science Advances, 6, eabc7246.

https://doi.org/10.1126/sciadv.abc7246
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A7V PAAMINT SR - FHEAMBES — 72 ARROHEEROMRE
HRRES Bk BA (RILEMRRRHERSEME £ % — HARR)

BB RO BICERARH OL NV % R E R TIC L R
BT DT T o A BV Y —ADELEN TV BNLTT,
BRI, DFEAToTORRRIEHI GREZEIT~OEHR) O
LANNVREEAICED D, LEALERBOEREZSAN T HEHOL N
Ve FIFEd . T2bbRAMMOL NVIZE IS E S TwE
T o T FR5 4 0> Bl 1Y 8 555 1 A7 U AT EF O BRI A = X 2%
REIST 7200 B EARNEETT, ShF TR A H OB Y
I RIS AMEE O TRRONTEE L2, I ERT
WEEDLFA S/ BEBEZDAN—THETIE, BRI LE
FROG I HE TR ENIA V7 B2 B RIBEBALE T,
LD HFEOFERAY— B L WA FARRAT T RTIC T
RCHISHEM RS BEIAN) FATARITICHESATT
DA AN, A FATISH T TOBA IAMILERT, S
WO (AR = AR R) SEBMSNTWET, FIY =T VA%
RIEINFET [RRABATTORSH A OREBROM R, KRETT
ERRAHIE (o7 BA~DER) OLXVA ERE LI FEES
F—RHICEDFIHEINTEE L7 LA LIREIZR>THRAEE=S—
W TIEBIICTER VWA VWARATE) Lo R, Tk oy
FCEBRE R SN TOE T, RHIFE T B T CbiESh
72 BG ey b OEEARBATE TR LE V) LB W B E 2
O} EDOBEEEOILVRENREZ L RETHIEHRLEL
720 WU I B AM I (tDCS, transcranial direct current
stimulation) (245 JAFT MG RIEOREZRIT~ORELR L
WF78& IMRI C o B BE S 5 0 By DM 2 2 AT )R AT VW EL 72
A ST O T IMRIAFIEDRE R 2T ZREALET

BDOONTRFEREIDEREbEERIRE S 591 T ikEE
AL, £, 2R BTSN L > ToaARE T 5771
DRY T HEEWEBRE CIMLEL 7 KIS, B RET 5
FHiEFL (=%t F300 (R—850) ohnzid
FKEN, R RELRLOMS (P Gf) 2afliio RICEE, &
FI2SERCE B 2§ BOG 23— )7 [0 R 2538 2 5% BUG IS T 3
FTHENLEL: (K1) ZLTIMRUCEDHE L7 i By % i~
FyhxyFIZxy 7L, 779~y 7 ETHIEO ROIZEA L. ROI
NORZ L VER OG5 — LI EE RO T I—FERATL
72 (MVPA, multi-voxel pattern analysis). = D#5 %, 45 §ij

T ESER

AR5 B AR D16 By /85 — U AR RRAT O S L B T 0 4t %
FKHTHIE (K2), SHITHBRFHOLBIZBWT, BEIAMS
I AT DG AHARAF T 2 IRAF L OREEDS, I H BT 500
AT R RBLOBSICAMBL, BIEAT &M RBLOMSIZIEAHRM
THIEVHONITRDEL7,

NSO AIE, BT BAR S B - SV AR A5 HT AT TR AL L 224
A7y bOFERIL, ThEBRTORMHEICHWTWwAZE
BRLFEL7z. FEK. i IS B o X300 i — W E A 28 <
BLEZLNTEE LIz, SRIOMREREL T, Azbix [HTgHIR
R E MBI, IR EREEITIRE (task state) KB T5Z
LI, AN 5] LI LW E R RELE T,

1 IMRIZFEBRIZHWHA £V HE

2 A7l B HAMIER DTG By 35 — A X B HTFATT DS E ORI

1) LiN, Wang Y, Jing F,Zha R, Wei Z, Yang LZ, Gneg X, Tanaka K, Zhang X (2020). A role of the lateral prefrontal cortex in the
congruency sequence effect revealed by transcranial direct current stimulation. Psychophysiology 2021;00:¢13784.

https://onlinelibrary.wiley.com/doi/10.1111/psyp.13784
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TA—T 7=V LRBRIEOMEICEZ FRAEOR LICEHT MR
MRS MR 2 RRAY THRAER 3i8)

AWFgEIL, RBFEORRBOILIZET RIEL. RE¥E
LR FUEOR A IR L L ENIHBDTT, ZH L7z MEE
WL L TIXEE A EOPMII2 =T THICHEF S h
THY, 2 Th, 20194122 —F VA T — 2 D EBR & #
NeurIPSIZBWT, Yoshua Bengio KA¥1572 [V ATAL1D
R FEBEPOYAT L 2DWRBHEEN ] LI FA VoL
AT o VAT AL 2LWI)IDILLHFEFH Y =TV - H—
AR VOHFETT A, VAT ANGESCHEEM 2 8% (BT
DOWBEFIHEY) VAT L 2T ETHREN - SRR
% (GLLBIIEY) ZIBLE T A%, 2 oMEE#RE
2016 SELVIH R VIR LI Z TW b D TY,

ARWFZETIE, WRIFFEERL T LB ZEE T 572012, 22D
ToxERELEL, 1 MBI, RSP EE RIS
LT, YR, XFXFLaVEL—F - EFEHILoT HE
$5ZEDTE%Deep Q Network (DQN) 25XHWHIT
WEL7z, SRS G UHEMAAL LIS THESE LD
EWVIHZEHDHIITT,

2B XEIPSOWGOEKETNVEH T, HERIC
FMTHIBMHEEFEBILIHEVIDBDO T, WL R Lk

T OA RO IRILEE Tk

Etretbit S

%, Generative Adversarial Network (GAN) Z&&DERE
AETFVANERSN, SFEFLU RO T HIRO 7R
TL7zo ShEXEOBRIFIEHLLIE VIO TLI,
WFFE D WFETHRMITHHYEL 7245 R ITIE by
FEBE SO LA ARZ GO, L OMPEEHRE N § 2L TE
FL720 PIZIE, HHLB X O L E DOZ BT D% 572
WFFETld, SNVFE—FVOREAERETVICHE T 5 F5E%
WRELILz Sk, SNVFE—FNETFT—ZIIBWT, —#HD
E—FUDBRIBLIZH A, DFEEREITIZEN L o7z
MEZE T 50T, FRELTORMAEREH VDO T,
72, ICLR2021 IZBWTIdFE R L i 3, FEREO TRy b
o7 b ICBV TR, T7EAT S (DFVETNVEE
PRV EREF B AL TTF =5 %M S) SEDOTAMBFEVEN)
RUERHVE STV, RETNVEHNELEDET VR —A%
T T OEERS T IENTEE T, £IL T, 22T
T7UA DREWS L A0, FFICFEORELZ LTl
HEEREL FREOBNLOLERYFELI2,
RIFZETRONT L RENR—AIZ, 5HEHIC, i uHE
HEFHORMAEIOVWTHIRZ ED TOETWEESTVET,

1) SHER, BWEE (2019) . AR #0B|AEEZ A5 . Brain and Nerve, 71, 649-655.

https://doi.org/10.11477/mf.1416201337

2) SAMER, B E (2018) . ReBESVTAMOR G AR DD DR AERET IV . HHILIL =X LR, Vol. 59, No. 3 (2018) (2018

P FHULEL S SR

3) Matsushima T, Furuta H, Matsuo Y, Nachum O, and Gu S (2021). Deployment-Efficient Reinforcement Learning via Model-
Based Offline Optimization. International Conference on Learning Representations 2021 (ICLR2021).
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RISARTEF A B DB HAI CIRRRAMEFRIZDORRE
HRRES T8 BE (UEAPAYERE SAHMKH ELHRAEEY 32)

REOZALIIGUTE M B AR EL T2 L, BRM
THICTEEL A B 2 B AE T3 0 S OBERE IS T S B A%
T oTVBEILEA, ThETITHSRIZENTVWE T L
L. HSEAT B O E MK BUIEHETH Y, 5 AT ¥ TITh T
WBEHEA, EDXH BRI AT =7 TRERIINTWS
DODEHRFETZOIIEFICHEET YT, 2T TABETIE, 22
DNV =D, HEIZHCSERZ YO BER BT AT A
AT BB, TS T OB BGEIE D O BCE R (ECoG)
REHIIL. AR By & g R AU L BB AT B TR BIS

BT 2FERPOVERSINETI ZOEHEEOF I T
MTEZ00, $R—F Ry =<2 ATHmLEL,
Z OGRS i B A EF &5 A G 5E AT B 0 ECoG 15 5 %
By V=V OBz R CEE Lz SHI, IR i T ¥ o
ECoG &5 @5 A%, AT S T B D ECoG 18 % LD b Hv»
RNV —= V% LG 520 FE LT 2DOZEND, ED
TEHZHIBICHH T REPEVIV— T H1EH L, —H
L85 i DL B CAL B S A B AT, T A A SE AT B LA S
NBEEZLNET,

TWAIERE T AL RATL,

B2 ET VB L 72 ECoG i 2 il BE ZE AR % 1~ K P
BRI IR E L, ¥ A7 ALy F iR O ECoG
BHEFHlLELI20 AT ALy FRETIE, ANV —IUIZ

FAZ ALy F T, B U7 0B SOBRAT S I 2 3 AT
TR OGEEZ, FYF NI 200 HMREOL L0 EIT R LD
IR (i) o B FIPHIBT O34, By s ERIEZEWTW:
LH%Z R By IS TREICENNTW2HH% TS5 BATEH K
O A EHELVL Ry M RIZHUZHE LI, FYyMSFRNCH UL
HE TGS (s pmvetispmn) .

FELWFEER
1) Sasaki R, Kumano H, Mitani A, Suda Y, Uka T (in press). Task-specific employment of sensory signals

underlies rapid task switching. Cerebral cortex.
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HRESDORXYNI—IRBEEHEL. TIICHRTIEHNG—22TFHUTS

MRNRE  BEX &

ALAE O By FHI B O SR T RIID, B Bk
Bz BRI 52 e RICZ->TETWI Y, Fzbid
B =2 — 0 ORFER S 2 F OFFHT T D B FE LD HL A
FL 70 RAFFEHE TIE~ IV F [ R EHI 7 — 2 2> S e f o b
=% T HIEEHBICHITEL,

FFER /A VA5 5 I3RS B2l L THh O MR (R D T
DT, A KE T OMEAEZANE =2 -0V O/ &
ZHEE T HIEANTTES, EWVHZEIFZE0 DL LR HfeESh

TWEL, LALE=2—arif i3 Z N DA DL o
OB EZZ T TWDzo, EHT 22— Hi2non
DFEMIA AL 2D EH SNz DL Vo TENTYF TR
AN DLEREROTHILIITEI A COMMZ IS S
WIECOFFEMORGEI 2 HE ZOTOHFEORHEELEL
720 2B P ORZEIIIRINENFHATLAAS &AW
IE— AL T T VR Wk A B e s, 35
WA TLAHRER W3 e b iR L EL 72,

M1 ARG T SSHELIH T T ARG BRI~ Y=Y
Z, PR 7 TR, HEOMSIIMO KRS TELIZ

EaizesEst . WRSH)

1) Kobayashi R, Kurita S, Kurth A, Kitano K, Mizuseki K, Diesmann M, Richmond BJ, and Shinomoto S (2019)

Reconstructing neuronal circuitry from parallel spike trains. Nature Communications 10:4468

https://www.nature.com/articles/s41467-019-12225-2

2) Endo D, Kobayashi R, Bartolo R, Averbeck BB, Sugase-Miyamoto Y, Hayashi K, Kawano K, Richmond B],

and Shinomoto S (2021) A convolutional neural network for estim ating synaptic connectivity from spike

trains. Scientific Reports 11:12087

https://www.nature.com/articles/s41598-021-91244-w
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AL HERBOHEEBR7 70— FICKDHE—MEZEHREEDAZEA
HRREE EF T— BRRUT S BELREMRE F—LU—5—)

COWFEIE. N LR LN O MEBR Z KT 528
WZED, RAOBRANTE BB EREZASIILEL 7 3, Wl
FE DIl 2 HE 2 5 B N ARSI B2 Ly Tz 0 3
AT B ORIE B2 B AERY MRIWZ > CRHIIL 7z BT, 2hs
DR IEZ, BB F R oTRELIL 72, T OfE R,
NLAFERIERO A T) GRAZTE ) (23R K o R g 1300 ]
BEFFLFIGL T2 Ly 1) (ERAGE) 128w
ROBEE L, VbW default mode network EXFIEL TV
ZEFHLMIENFL: (K1),

ZOWgEIE, LIELIETIv 7 Ry 7 A ThHrE Vb s N A
FE R O TEHRALH B R 2 & IS 1T 52 THEALTESS

M1 ATHBEL N FIRO R KR O IG,

EXTEE S

LaR L7z BT MRAH A SR OB O A TR N T AL
ZEOEBIZBWTHERRLMATHLEV2E T,

COMFEEHEAET S LT, bolbNEETH o7z 13, WA
WEAE TS HICE IR T BN E DI RBDTHLH, ik
FHFAOFIBUTBNTD, A LHBEDFHIBIZ BN TH S
NTVRWITL A, FA7oHId, A B P 1S L 2 f2 %
fEE I 2723012, [ AROTH HAL B 2479 N g Il i 2 1 ik
L. CREEFNVELTHWAIET, NN ORI B2 E
By EVHFHRN ST T A DR ER, W LELIZ. CORE
. biorxivIZTIESIN, BIFE. AR T,

1) Pham TQ, Yoshimoto T, Niwa H, Takahashi HK, Uchiyama R, Matsui T, Anderson AK, Sadato N, Chikazoe

J, Vision-to-value transformations in artificial network and human brains. bioRxiv, 2021

https://doi.org/10.1101/2021.03.18.435929

2) Pham TQ, Nishiyama S, Sadato N, Chikazoe ], Distillation of Regional Activity Reveals Hidden Content of

Neural Information in Visual Processing, Frontiers in Human Neuroscience, 727, 2021

https://doi.org/10.3389/fnhum.2021.777464

3) Chikazoe ], Lee DH, Kriegeskorte N, Anderson AK, Distinct representations of basic taste qualities in

human gustatory cortex. Nature communications 10 (1), 1-8. 2019.

https://doi.org/10.1038/s41467-019-08857-z
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BRI S 5 hOFCEREIZRA

ARARE - FU F—8 (BiIMARAREN EXENRSHAR ARBR> 2572 aVMARF EEMAR)

2w T =5 DO FRRL BRI Z B 5701213, 7—
YOWEERRZ - RBIRCR B EAN LB YA T LD E
PCTT . MR IEEDDETEMEEDL (FHET5) ML
433 M (ICA) R IEH#EM B 04T (CCA) &vioZz [#h
L1 RBUFEOIERN T EREE I - AR BB
WTIACHWONRTOWET A, BFEDEL LT —F R~ DG
MIEBEONE T F7HHIERIE CTREMEDH L EBIE 14572
B, ICA %2 B AT R C 2 —) AT 407 R fRHT 05— Eh
THWHLNTWET (FEICA). AWFZE T, fiEICA%
HERBY B E TNV OBIE A OHE R B L7z SPLICE £ 7V O
RE A, BTGB EHI T — Z AT IS BT 8= L
KPFBREOF RISV E L 720 B2, R TT oW
T 98 A A U723k SPLICE 2 %2 i I I 9% o0 i 2 L IR AR

X1 /4 :SPLICEf##T (Hirayama, et al. ICML2017) Tl R @ ny 7%
RS A LT VORI EICIVEBEOBIE M REZoO Mo
L2 7=V 7@ 5745 IEMI R B L 2 2 S 22 L8 50 40 4k
7% SPLICE 2 & B R Bl 77—y ~E@EH 358, R ICFREFHIL 72
fMRIIC X B8 Ry b7 — 27 & BACHI B L 72 i d A i st S 7z,

ERWETE SRR :

TERFBRATIS L, FREEHI L 72 B8 BB Y MRI (EMRD) (2 &
BN A NT =2 E B E O BIARER Y, WPk =2 —a71—F
Ny ~NEIRHLELZ: (AR 5212 CCADZ KG9
WE L WERE - % IE IMRI 7 — 7 N — X DN H 72128
ML, IREE GRE) IR S W B A OF 2R 5
SO R AE—FERELEL?,

2 Multiset CCA (Kettering, 1971) % Human Connectome
Project {2&2#) 500 # Bk @ IMRI B RERYRE A AT E L, 22 HHIE
BIOTOoOBRE» %5 8 IREERH TlROF B R R ML R =
(BE=F) HEHBFH IOV TRDZ, AEILHLNLZ3IODE-FIZ
BN AT RE e &R AR I 2 FRAIR R E O MBI R L, IRIBICKS T8 ER
B O FER IS 235 ik T — s ~NOIRIE R 5.2 72,

1) Ogawa T, Moriya H, Hiroe N, Yamada T, Kawanabe M, Hirayama ] (2019). Network extraction method

using hierarchical ICA-based approach: a simultaneous EEG-fMRI study, Organization of Human Brain

Mapping 2019 (OHBM2019)

2) Takagi Y, Hirayama J, Tanaka SC (2019). State-unspecific patterns of whole-brain functional connectivity

from resting and multiple task states predict stable individual traits. Neurolmage, 201, 116036.

https://doi.org/10.1016/j.neuroimage.2019.116036
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BN ERACICKVHBEZRIRTEIYNFI77at VERBEBRYNT—Y
HRRRE 0 &7 (BRUBEAY %9

AT D=2 —=FNAYNT =T ITHEB DI AT D
7eHDOREREE FRFIC A B S, FHLIZMOBEEDOMAS
b - HREDEIIEST, FRNSFEH LM o H—HhRg L
R L, LB REZFEBIL, =2 —I VA b7 —2I128) A
ORI R R ) 2 R 728 2R DT RECTH LI L ZTFE
AT 720D TR ATV EL7z0 BARIICIZE R A A T —
7%, TG 5 D AN THEREZ IV B R 52 LD T REE L,

HEME 5 DZALSEHIETHUBGE AN LT, e
LHMNZRONDEAYIT =22 ELILY (M) BB
Rz MA GO ELFH TR THLILERLEL 72 F72BE
LT HEHMH Y228 2 I8 1 L7255 il & 0 sHI850 1 2 e
] P B D B IR T R E T AR % 20 Bl 5~ 2 i R & S RSB 5
B UAE—F WIREIIIOWTHIIER TV, ZNZENER
DFEOVEREZ BN Z MR E/HHIEDTIEL,

K RETHEIISTIODORYNT =7 THEDZ A2 IG TELINIRYF L2,

A S50 A7 REGHELRES A7 M REELDEL 72,

BT S

1) Mana Takeda, Gibran Benitez-Garcia, and Keiji Yanai (2021). Training of Multiple and Mixed Tasks With
A Single Network Using Feature Modulation, Proc. of ICPR Workshop on Deep Learning for Pattern

Recognition (DLPR) .
https://doi.org/10.1007/978-3-030-68790-8_55

2) Wataru Shimoda and Keiji Yanai (2019). Self-Supervised Difference Detection for Weakly-Supervised

Semantic Segmentation, Proc. of IEEE/CVF International Conference on Computer Vision (ICCV).

https://doi.org/10.1109/ICCV.2019.00531

3) Yu Sugiyama and Keiji Yanai (2021). Cross-Modal Recipe Embeddings by Disentangling Recipe Contents

and Dish Styles, Proc. of ACM Multimedia.
https://doi.org/10.1145/3474085.3475422
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ZERHONILELZ Y, F72, 6B 2 A8k ] 15 3 2 12
AU B L7 RN A% B 5R 3282 A LEL
7o (Behark) o 72, WIS BIE AT OIS BEREZEZ AL T,
Neurofeedback |2 &0 # B 52 B £ L 2 Hl T, £ i2HEw
IR A G CELILEZHLNIILEL Y, 51, e Al %R
AT AEMERIEL. TOEHFIDHEED TVE2NEE R
T,

HEA B 2R L 20308k 4 T4 70 s 7=y 2 HEEHIIL, Boh -8y s 7 =2 IR A H 2 @A
FAHIET, FAEELN G AR G2 T 5o S5, S MEHZ L= 2 —a 71—\ 24T

W, RBOBRFRLEIISHT 5.

ERWETE SRR :

1) Ryohei Fukuma, Takufumi Yanagisawa, Shinji Nishimoto, Masataka Tanaka, Shota Yamamoto, Satoru

Oshino, Yukiyasu Kamitani, Haruhiko Kishima (2018) Decoding visual stimulus in semantic space from

electrocorticography signials, IEEE International conference on systems, man, and cybernetics (SMC)

2) Takufumi Yanagisawa®*, Ryohei Fukuma, Ben Seymour, Masataka Tanaka, Koichi Hosomi, Okito Yamashita,

Haruhiko Kishima, Yukiyasu Kamitani, and Youichi Saitoh (2020) BCI training to move a virtual hand
reduces phantom limb pain, Neurology, 95(4):e417-e426, doi: 10.1212/WNL.00000000009858
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VL Eof R, EERBINTWLSF ST R MM IS
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CHUIAERROFESZTEERTEI T, T, 2vld
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BBHDOTLE). A% WL 72, 2V sE DR 4 7 FEER
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1) Kojima H., Tkegami T. (2021). Artificial Cognitive Map System based on Generative Deep Neural Networks. ALIFE 2021: The

2021 Conference on Artificial Life. Online.
https://doi.org/10.1162/isal_a_00462

2) Kojima, H., & Tkegami, T. (2021). Organization of a Latent Space structure in VAE/GAN trained by navigation data. arXiv

preprint arXiv:2102.01852.

3) Masumori, A., Maruyama, N., & Ikegami, T. (2021). Personogenesis through imitating human behavior in a humanoid robot

“alter3” . Frontiers in Robotics and AI, 165.
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1) Komatsu M, Ichinohe N (2020). Effects of Ketamine Administration on Auditory Information Processing in the Neocortex of
Nonhuman Primates. Front Psychiatry 11, 826. doi: 10.3389/fpsyt.2020.00826.

2) Kaneko T* Komatsu M*, Yamamori T, Ichinohe N, Okano H (2022). Cortical neural dynamics unveil the rhythm of natural
visual behavior in marmosets. Commun Biol 5 (1), 1-13. *equal contribution

3) Jiang Y*, Komatsu M* Chen Y, Xie R, Zhang K, Xia Y, Gui P, Liang Z, Wang L (2022). Constructing the hierarchy of predictive
auditory sequences in the marmoset brain. eLife. Accepted. *equal contribution (ZDHFZEIErH EEF#Be D Wang t#-+: & D L[58

T AWFZEHUIRE TIREFEDO IR TEBLIL2.)
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ERFFEER :

1) Hamaguchi K, Takahashi H, Watanabe D (2021). Prospective Action Selection and Inferred Value in Mouse

Frontal Cortex, The 44th Annual Meeting of Japanese Neuroscience Society (JNS 2021).
2) Nishioka T, Hamaguchi K, Yawata S, Hikida T, Watanabe D (2020). Chemogenetic Suppression of the

Subthalamic Nucleus Induces Attentional Deficits and Impulsive Action in a Five-Choice Serial Reaction

Time Task in Mice. Front. Syst. Neurosci., 14, 38.

3) EIIfT (2021). Ml BLE L5 F72/N SO R Ry T —2  HAAIRE I g 42 258, 28, 3, 136-143.
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[{l—omEEE TN (P EH) 2T, Blind Source Separation
(BBHFELSHE) DEMT WAL T RELBEMLET LV E
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1) Kurikawa, T., Haga, T., Handa, T., Harukuni, R. & Fukai, T (2018). Neuronal stability in medial frontal cortex sets individual
variability in decision-making, Nature Neuroscience, 21, 1764-1773.

2) Asabuki, T., Fukai, T (2020). Somato-dendritic consistency check for temporal feature segmentation. Nature Communications,

11, 1554, doi:10.1038/s41467-020-15367-w.

3) FukaiT. Asabuki, T. Haga, T (2021). Neural mechanisms for learning hierarchical structures of information. Current Opinion

in Neurobiology, 70, 145-153.
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Learning perceptual representations in biological and artificial

neural networks

MEAREXZE : Andrea Benucci (RIKEN Center for Brain Science, Team Leader)

Stable Visual perception as classification invariance
in convolutional neural networks

Our ability to perceive a stable visual world in the
presence of continuous movements of the body, head,
and eyes has puzzled researchers in the neuroscience
field for a long time. Numerous theoretical studies
have proposed biologically plausible computational
processes to convert location information—"where”
type of signals—across multiple frames of reference,
for instance, from retinocentric to craniocentric
coordinates. However, how coordinate transformations
can then be used by the hierarchy of cortical visual
areas to produce stable perception remains largely
unknown. We reformulated this problem in the context
of hierarchical convolutional neural networks (CNN)—
whose conception has been inspired by the hierarchical
signal processing of the mammalian visual system—

and examined perceptual stability as an optimization

process that identifies image-defining features for
accurate image classification in the presence of
movements. Movement signals, multiplexed with
visual inputs along overlapping convolutional layers,
aided movement-related classification invariance by
making the classification faster to learn and more
robust relative to input noise. Classification invariance
was reflected in activity manifolds associated with
image categories emerging in late CNN layers and
with network units acquiring movement-associated
activity modulations as observed experimentally
during saccadic eye movements. Our findings provide
a computational framework that unifies a multitude of
biological observations on perceptual stability under
optimality principles for image classification in artificial
neural networks (Benucci A., PLOS Comp. Biology,
2022).

Figure 1. Neural network architecture. movement signals are provided as inputs to a convolutional

neural network together with CIFAR-10 images, xy-shifted to mimic eye movements. The amplitude of

the movement input is proportional to the image shift.

FaEFeR

1) Orlandi J.G., Abdolrahmani M, Aoki R, Lyamzin D.R., Benucci A (2021). Distributed context-dependent choice information in
mouse dorsal-parietal cortex, bioRxiv, DOI:10.21203/rs.3.rs-288103/v1

2) Lyamzin D.R, Aoki R, Abdolrahmani M, *Benucci A (2021). Probabilistic discrimination of relative stimulus features in mice,

PNAS 118 (30) €2103952118;
https://doi.org/10.1073/pnas.2103952118

3) Abdolrahmani M, Lyamzin, D.R., Aoki R, *Benucci A (2021). Attention Decorrelates Sensory and Motor Signals in the Mouse

Visual Cortex, Cell Reports, Volume 36, Issue 2,

https://www.sciencedirect.com/science/article/pii/S2211124721007750
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1) Ohmura Y, Iwami K, Chowdhury S, Sasamori H, Sugiura C, Bouchekioua Y, Nishitani N, Yamanaka A,

Yoshioka M. Disruption of model-based decision making by silencing of serotonin neurons in the dorsal

raphe nucleus. Current Biology, 31, 1-9, 2021.
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CRE EETAL LR o EREORS
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. + o
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mRaNF | PO ‘| BT
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ERGY i) =2 /E AL \V,\\

FRIRR D b@ﬁ%?ﬁlﬂ)
M1 WROBIREEBOFRINZIE B 9158 208, (L) 72H ORI AT OH s 1 D072 LI REh, 22000
WOBMFH (COBEREZAOHRMAIFRT AV ELFOMMIDKRENDT, ZOMRERIRT D, ZOBKREZADVHOTIRINI=5A
IV CEBET T, WMEE L8, (TE) RIRBATRSNZZKOH 2 MBI OW ), =fAANRITN DDA TENIE KD
5b, TG THIFENTE N TR,

ERvbie S

1) Nonomura, S. & Samejima, K. (2019). Neuronal representation of object choice in the striatum of the monkey. Frontiers in
Neuroscience, 13, 1283.  https://www .frontiersin.org/articles/10.3389/fnins.2019.01283/full
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REDEICEDSTIAFrHHARBEFBRHRARROTVEL T
HRRRE  EF & (BRBEXY AFREFETEHEN 89

TIAF YR E VO REEARARZ =TIV R
MRBlo B

AR TIANOUE LAY REEEBEAAAR=Z2—T
Avb7—2 (CNN) OBREID L, OB 2 5
T35 Portilla-Simoncelli #it= (PSS) #HLMIT 7 AF %
R LRI B DA e 2 AT VW E L7z STTIXARE S
DAEFREE72 VGG EMFIEN S CNNIZH L TT 7 AF Yl
BEPRRLTHONZHh B O RAZEHLE T 2OCNN
DR EBICH LT, F27AF Y H{E 255515 PSSHiFT
BAEAN=ZAMGFEE, ZOEAZHRRLIELIZED, PSSH
CNNo#EB %, EOREFHHTEEEHL00%M 5L

FEERFELIL: (M1ZH) . ZoKRELT, VGGHIH
J&#5 Tl HAEROATEH SR 2D THLIHHEDS
FLPVERBRES (VAE) UL RBPBBL TV
ZENDbINELTze ZDO—)TVGG TIE. Wi oWikoi
BREDR D ERAT H720DERENITILEALTEHLRNEWY
WA OWEZFEOZELWILNICRY, MO MEB LD
WL CHHS IR TEFELZ Y, F2PSSEH W AE YT
TMOZIEFEEL T, RS L R O FHINC PSS 2@ H 52
ET MENRTA—F DR LE DR THIILERTILD
T&ELZY,

1 BB 72 AF vl &0 PSS KL VGG ORIBLOMEZ S

EXTEE S

1) Hamano Y., Shouno H. (2020), Analysis of Texture Representation in Convolution Neural Network Using

Wavelet Based Joint Statistics, Lecture Notes in Computer Science, Proc. of ICONIP’ 20, Bangkok, Thai,

12532(1), pp. 126-136
https://doi.org/10.1007/978-3-030-63830-6_11

2) Murakami R., Mizumaki M., Hamano Y., Akai [, Shouno H. (2021) Texture Analysis of Magnetic Domain

Images Using Statistics Based on Human Visual Perception, Journal of the Physical Society of Japan, 90,

44705,
https://doi.org/10.7566/JPS].90.044705
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BRRAETOEERICE DI aybMEBETN
MEREE : @8 BX (RERAEHAMAR TEMER)

T vav bR MORDEIREPULERTIDO—2 T,
Bl ZIE, B E— B 720 B2 TEIET T, Lo FmEimey
TeHEREONTORBTEE T, 7o iaybMEEIL, ATA
RET B CHIFITE) RPN AHER T 2% ML T LT
ALZFLEHNEE Ao AT TIE, MREFHAIBIT DKM
R OG- EBRIYMA2H5 LR EEET IV,
Group-based Variational Autoencoder (GVAE) B X U,
ZF O € T IIVTH 5 Categorical Invariant Generative
MOdel (CIGMO ; /i) ZHE5EL, 7> avbr T A5 51 RE
BV TAEET VEERE T HZEERLEL7

CIGMO 7—*72F v ZN—TFIL &N WG T =5 oA T %HE (Hikry
NI —2) §2E, ZOHTINHISLIRER (hik) 5, Ca—KB (L) &4
HES BINCEE - BT 5,

ERRf e -

1) Hosoya, H. CIGMO: Learning categorical invariant deep generative models from grouped data. In ICLR
Workshop on Weakly Supervised Learning, 2021.
https://weasul.github.io/papers/4.pdf

2) Hosoya, H. Group-based learning of disentangled representations with generalizability for novel contents.
The International Joint Conference on Artificial Intelligence (IJCAI), Aug, 2019.
https://doi.org/10.24963/1jcai.2019/348

3) Raman, R. & Hosoya, H. Convolutional neural networks explain tuning properties of anterior, but not

middle, face-processing areas in macaque inferotemporal cortex. Commun. Biol. 3, 1-14 (2020).
https://doi.org/10.1038/s42003-020-0945-x

NEWSLETTER vol.10 19


https://weasul.github.io/papers/4.pdf
https://doi.org/10.24963/ijcai.2019/348
https://doi.org/10.1038/s42003-020-0945-x

AO1: MREEFA AFMA (2019-2020 FE)

BARKREREEZZRAVWEERDPOF T 514 2B 7)) X LOEFEHR

MANKRE - B BT (KRMIAZE XZREFMATR BHF)

Bz o THEIRIZAL AR S DL AT DB EES 7247
FAYDIRFETT o L UBIZIEIR DG B Ll THY.
RHC R ON 7RG B 88 — U A HIE IS SR TwaTE
PRGN TVE Y ZOLIRIEHD [V TLA | iIFi#EHEZIIL
DET Bk A R EBCHGE SN TEY, RIS L 725
BEEASED [F 774812 BboTwaeERLNT

RO TTICIRE WAL AR SRV OIS L, 20
DOIEMR PRSI T AI91 2282 A LEL . 720 2
DIH GBI EOBEOBIHBIEShE Lz, 2h
LOFERIL, MEIR PO T LA X THY O 5E IR W Y 2 oo b
T =G A AR SNDIEDS, F 7L VR EICEE R B
K7L TR A RIBLTVET,

WET, UL, BAGIREIRTEIS) T LA DEDIHNTFLRE
EEE I THDLDONIIAHTLI,

T ZTABIFE T, S, R, KA BE D 320 5 Ik
PoEBOMIEMIL OB Z — ISR &L, LRSI
Fo TR Y = OBICHONLBRBEDIHNTEALT S
DIpRENTLEL 72, T OfER, LR O & O REIR I
BROWHIRTHEPIL2) T VA DBAELLZEBY S0 E
L720 SHIZHEBRIRNZ LI, S & RN B2 H OB /35—

BZE % IR A IR RL gk AL D

By [FEFRLERS N RIT RS AL OF] . B—HIMLOITEIZHR S A WHZ MM FIRL T D,

M4 oA (1) BXOERE (T) OERPICESNDFEM S =2, RROMIHL DA, kIR I
IR F B 254 U B ZE S A L o7,

BRAYUPHE S

1) Miyawaki, H., & Mizuseki K. (2019) Evolution of fear memory representation in local and global circuits. (The
49th Annual Meeting of the Society for Neuroscience)

2) Miyawaki, H., & Mizuseki K. (2020) Dynamics of inter-regional cellular interactions during slow-wave sleep.
(The 43rd Annual Meeting of the Japan Neuroscience Society)

3) Miyawaki, H., & Mizuseki K. (2022) De novo inter-regional coactivations of preconfigured local ensembles

support memory. Nature Communications, in press.
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FBREEAFINNKALZBEORRICEDMDIBHRET A
MRS 5 e GRLPHMER SHMEREHE L 2— BIRER)

ZO7aT e MTIEFEIL, RADIFERIES A 37 ATHED
BT — VR IICHEE T 5 TR RLEL 72, 1
Bd, TR A DSBAFE L 72 iR BN B O R T i o7
it (ICA) &, WHEBICHR I K G2 R25 4 FINVET
NANEHEINCIEIRL 72D T3, — I, S0 X) %Ik
FBEHFEB WO TR EREOBCIETHY, — M bIERIE
TAFIZ ATBN T E M2 RRE TELHE E EIZ TN THAE
LERATL . RIFZEICBTIE, ALK 20 A3l 37 7 53 A
THWIERUE T HILIZED, RAMOIEMIET A FIZ A (F
WA BN E) OB ONTE8N T — 225 ZF O %A1
BETHHIEERL, SHICHEE B SCE MM LA E E
FRETHIECTHEAZBUEL 2. REEOHEIME RS/
O ARERRIE (BLE - BEEE) TICBIT A bR BhEHI 7 —
& (MEG) (@ L7458y W54 F 37 A3 FEBITHLER Il

FERIES A I NV RBLF B OB I X I DB gL T

EXTEE S

AR T AL THREI SN TWAIEITRENE LTz 2. Fh
5 DWEAE B 7 O W B 1 T OB E 2 53R L 724 B, IR %
B LB AT LS B R RO ZEATURSNEL
720 WEFZIEIESA FI7 ZAZ AT T 5 L TR TN
DEWFETHY, WIS T A %54 FI7 AHEH T RET
HoH1, GHRESRDLBEEIIEETEE T,
REPAFEFEL 2T —FIXGitHub ICTARLTWADOT (i
FEERBIR) . BIRDHVFEL 20TV BRILIEZS VY, T2, E
HRT4—=FN\ 7Rl BHNFL7-H0DTHITHAEL7ZE W,

1) Morioka H, Halvd H, Hyvarinen A (2021). Independent Innovation Analysis for Nonlinear Vector

Autoregressive Process. International Conference on Artificial Intelligence and Statistics (AISTATS).

https://virtual.aistats.org/virtual/2021/poster/1692

(code: https://github.com/hmorioka/IIA)
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BENERHICHIZFBERAND A LOBFRAEHEETVEBEORE
HRREE Tk 8% (NTT CSH AMEHRAES BREHHRI N —7 U—4 - LERIRER)

[BOFERIBELZ] EnIDF, ARE—E00T%L Bk
O THRIARER T 5L TLE) o BIZIE, NADHF TR EALT
7elE FINREG I LT MET T, BERTREC
HOCHBENBTEO A TIIFHBEAOETR A, INHWHEL DD
W BRI R SR A AT R BRI 2 BB R e R
TE B AL 2S5 IR RE PICAT b T %720 T D, IkIE
RERY AR LD DO ZERIFFSNG, BRBENBHOEH]
MEOHMAZHSPIZLTOLDODVEADIIEDHNTT, 22
T 2O TOY 27 b TIFo72WLD P DIFEIC OV TTRA
LET,

F2GURI OB T, FREEHPIHTOBEEL 5258,
HERCTTFIHBOBEXO T IZE MFR VI B 2R TEEL
725, ZOEDS, EDI)BREFEANZALTRETLOHITDON
TITFH G o TOEL 2o I A, [ E B 252 2 F8 A o
NERZEOMEThETIERIL, ZORPIE T T 515
IEBENERRTETS] LI DTLz, ZOFULAEMFET
MIPS (motion induced position shift) &L CHISN -4k B 4
Lo THRFINTVEL R IFEB I [HRELEEIC D7 1k
B Tb, ZHCH L CFOENEEH 25 1E 3 28 1)
R FNAET L EVIBDOTL SNSRI EERFITR->TVEL
7o, Fea OEBIL 1 BEEBICES>THETS [TREMEBEDSE
WZEAL 10 BIE B IE 5 TlE, BLEE BN X TE T S
BOMPB G FHWTERVIE (K1A) 2, 2 BELHEEIL
RONE BRI LIRICED MFR DE Y2l —Yavid, SEER
MENA XY SN DL OB XN T M EBEE L TEF VLT
528 (K1B) (3fid), 2R3 ILITEIIL, WKFH B LFS

M1 BEEBORISE~DOEE A WHEOIFRT 2y —7r vl
DIE>EY U725 — 4 b AR 8 By il Sk 3 2 i 35 Bh v o> 15k 3 Bl
B (LX) & ZRSDEG D HROIEE—( #1557 > a
T5H% (FIK) B:MFROER 7O RAZ B EB) A5 g S
NDLEBOBEIN T HMEIELL TEFMET L, 2051 VLD

ERTbit S

X2 HMDIZL) ) N—F x )L 22
% 2R 0% AT 5 925
BREONRy—  BEORE - B2
Fia B LB OB R E AL
V333 B A AT M RE o F B & 181
I EHITES gL

NFEL7z TOREHRIT. WS, BiEBl i — LR [HEN
MR ABRPL LB OREN ] #F L., BEE O AT PICH RIS IE
IR TWAIEEERLTEY, Moo
—DOTHLEFZET

F72BIOMFED Tld, ChOBRATIZBUT ZHAT HEE I AH = X 20
FEOFEL 72, fESR, HATHE ORI, MURDO T M5 AMER
BB T HEEZSNTWEL, 4D TIE, ALK
REEE (M2) 2> THICHZBEDO R (BLATE, W22 [ JE P 50
LHR - WIROTEMEIEMEL, CrMREORITENEMITEEL
T ATRIEOHEEZ TV, R F T EE R B EToTnwDHIE
LML EL 20 SHUCEY, 35 il 2 4 B — 8 Bl 1 40 5 L 3
THoTh, HEREZMERILIEZ B > THRITA RIS T
WBLZED G o TEELT,

ST BEMERIE SERESHECERENIEbIEIL
WA YRR EBE BRSO R MIE B 5 2 E T,
Newsletter vol9 TIHAL2INC, FEHOEH I/ HES 2
THTHEEROEEIGE (RS &, FEOESHPOME
H—INVDEBEDEXLDERH— I VR TELTHIERS, H
HIBBUARLE L 7 T- 0 IRAE R BLO B BRI IE U 7R R i — B B
ROFTEIFTONTNLIENbP->TEE L ZOLINT, BE
i, AW IR OB W R TR $ 52 0») 2 Tldk
L HREDA V5T 0 3arBATHRE)D IO Dk A 21 HAL I E
EMIZEDbNTHE T, %R FE AT HARBEELNLVTITbR
AHEEEIN 7 EEEFHI I D72 D DO TE AL EE 2B S22 L Tl
LEBIT, M e MRED AT, A T 0 BB B B ) 88l D AT A 0 B
RO TVELWEEZZTVET,

x| 3 UCL-ICN, Gatsby, NTT, AIBS Joint
Workshop: Analysis and Synthesis for
Human/Artificial Cognition and Behavior
(2018.10 OIST120)

1) Macpherson T, Matsumoto M, Gomi H, Morimoto J, Uchibe E, Hikida T (2021) Parallel and hierarchical neural mechanisms for
adaptive and predictive behavioral control. Neural Networks 144:507-521.

2) Ueda, H., Abekawa, N,, Ito, S., & Gomi, H. (2019). Distinct temporal developments of visual motion and position representations

for multi-stream visuomotor coordination. Scientific Reports, 9(1), 12104.

3) Takamuku S, Gomi H (2021) Vision-based speedometer regulates human walking. iScience:103390.
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EREN / BRYIEMATEI O +ER A ERHEAR
HRRES  EE B (ARAPBEEMER BABSERES 89

R/ B 04T B & BN O R F o TEAT T A1 O
SE IR e N BRI 38 3 23 T o RN R A% TN /
HAIY TR AT B MR RO TH Y 73— F 2V Uk P IRTTF S
PTSD. 52, MALREL V-7 ZL DR R A TR ESRT
WET, MIZEAE AL SRF TR KA O H ik e B o 2
DO TR MRERRHNT O T, R B 2T e R 2 LR 2
WT, YT RIZBEWT, R EII M E, HEE s RIcEh
ENEELEHEHSTRBEILEZRLTEELZ LALEDS, 20D
65 1] B O H BRI O W TCIE R R AR S TWEL,

AREFZEZB T, KR OB B MR o2 R
P 7 0] 3 R A L B~ B T A2 2T, il / H
HIFRIAATENC 1T 2 RIS AL MR 2 R C&EL 72 v T R
V) — > RRHAT B 58 25 1 A B AR o0 T 3 B S/ B 4
AT B OFFITHA BT I 555282 /RLEL7: (Frontiers
in Neuroscience, 2018) F7z, ¥V ALFITEIZBLE T2 07—
DT B W T A H T AT B O R AL o [ R B e
BHHICRET DN XIV D2/ RV ERETHLILERLELL
(Learning & Memory, 2016), SISO —HOWFFEN S, EHE KL
2B O I 5 W B ASE ) A O R K AT ENCEE TH LI EZYISHIC
LEL720 T/, B AR A% 00 1 45 it & 10 52 1 0 KMk Bz B2 P9 0 il B 12

BT, Zhehbl e R 28R FRBNMEEAIT > TWAIEE R
L. BT a8 W o 5o — 2 S22 (Scientific
Reports, 2020) . ARHFZETHS L7230 / B A48 m4T B o1l #%
FEREZDEIT, A2 FHIBIC BT, Mk AT BHIC KN 25 A% 0 3671 [m]
BBIORMEEE GO ERERSEE THLI LML, ET)
HEC BT 2 N LAIEE - 2Ry Ml i~ HZi#EimLEL 72 (Neural
Networks, 2021) o S &DREFL#ICEED N LHBED R FIZO%IFT
WEEJ,

R BTl / B3 1 AT B 2l Y2 Ao Rk M 2 H o TE
TTHIEPHEEICRVE T AFIZEICBWT, BRBET V<Y
ATIERN IR O M BIRE T 20 T REE R EL TR
BN T EZUSN LA THIEERBLELA (Neuroscience
Research, 2020)  SOIEN5, KA ERBICB VT, FEE o Bk
2 51 0] B & o o 720 AR I R O Il BB L B A ok A L it
B/ HOOAT B 31T B SR R REIRIZ D 4 h3 % & 3 SR M T s
% m R A AR L L7z (U1, Psychiatry and Clinical
Gy BTN AD BB REOMNTE ST
D, FLOHHR BOBFEDHFEANEDORIFT2NEZZTVWET, £
7ov NLAIEE, OR 747 A, GHER IR LR F OB & ICHIKT&
nFER W9,

Neurosciences, 2019)

B O R JEC A A ek I B AT A 5 M 54 2 [ B TR AL

EXryvibib S

1) Macpherson T, Hikida T (2018). Nucleus accumbens dopamine D1-receptor-expressing neurons control the acquisition of sign-
tracking to conditioned cues in mice. Frontiers in Neuroscience, 12, 418. https://doi.org/10.3389/fnins.2018.00418

2) Hikida T, Yao S, Macpherson T, Fukakusa A, Morita M, Kimura H, Hirai K, Ando T, Toyoshiba H, Sawa A (2020). Nucleus
accumbens pathways control cell-specific gene expression in the medial prefrontal cortex. Scientific Reports, 10, 1838.

https://doi.org/10.1038/s41598-020-58711-2

3) Macpherson T, Matsumoto M, Gomi H, Morimoto ], Uchibe E, Hikida T (2021) Parallel and hierarchical neural mechanisms for
adaptive and predictive behavioral control. Neural Networks, 144: 507-521. https://doi.org/10.1016/j.neunet.2021.09.009
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BT ORMLIEICRAS Y 5=/ iEE RS
HRRES A EF (RRAFEFERTR HiD)

F—= R34 R INE 2 T — N 2R EL TR BN TuE
Fo BT, ZOMWEENIFRILSE O T B4 A 8% 5723 W7 3
F5%a—FL. BMOFELREGT2EBE0HoEEZLNTEE L, —
J5v B= 8320 O B LTI 2 130 B2 B AR D 2o Rk & 2 B Bl
FTRIEDHMONTVET o P s [T ARE &Rk o % Bl & gl
BBV T, TADHFZEF — 21, F=3IV MR BEDIHILTID
IICERLBEREMHL TOEDN, TOAH AL L TEZL,

TAHEALZ B SE D —D12, TATEI I 230 FE 3, #aAE %
%5 LT, BB RAT R AN B AT B A CEL IS THEET
Fo WEERIE BIVEREE R S — X2 Ui R E O - AR B TIES
DATEHHI ORI VLT LTVET, TNODEBOL LTI —/83Y
MR RICEENASNEILEPHONTVET A, COMBRBEDI)
WL CHB IO RATE e AL E AT ZHIHIL T 200 E 25 MIcs
NTVERATLZ, FxDF— LTI, fTEIZIHT 22E25kD5N5
RAMEEZEMOER R A7 BOF AL, SERThOF Lo R
BB B IO ERORN— I a—arhoiGiE s LI
(Ogasawara et al, 2018), FEEROFE R, Y27 ZHIHI T 5628 %
RDOONIEE, =3V =2 —arORCTHREBE RO T L5072
UANEE LRSS FL, o, BEAEERON— N3V a—ar s
Bt 2 2 AR (BIR%) 250, AR MRIEE O FA 238
BINFLIZ, 51T TOMERFIRADOR =3IV Za—ar o0
FEATTEFEBL 2L E N3 58, AN AT B AT 3 29V ORE A
FLUETLELZ L EOFERIS, BEBEHON—/ IV = a—ar)p
SIMEMRB IR LT A#EY 2T B2 M 2720 0k 7L
PMEESNTWBIEN WL ERNFL,

1 Stop B4 A7z BEBEIRN—/ 3V =2 -0 OiFH)

2 Stop IEFICHLTIFEIAS LA LR =83V = 2—a v 054

FAFTESER

3 D2 BB IBITTE AL 2BE DL 17 B ik

TAPEETEE)—> Mg [FERE] BHET, FL1ZH
WO A R CEREE SN T T 25, W KAER B R E T
3 AEHABRRESLIELIERONET . TROOEBDOELRBHE KD
=Dl F= 2SIV MR RO RS TT o F= IV RR AT B It
72 RIS B2z, IO BIEIRD SN HITEN R
R 7FVATDE, REBITHOYF VO —3Iv =2 —arhoA
GBI ZFLLEL7: (Yun et al, 2020) ZDfE R, EINPAHRRE
NC SV DBENZBIZ)DEIDRDIHEL TVBEE, F—/3v=a—
ovid, B OMEAE L HAG B LA SEF Lz — 7, #IR
EOAGAEIZB DS, VP Z OB A EREEI2TER 2 LA SED
F—r33v = 2= R, BIPUR OAlliflE & v o 38 IRAT B o> il 5 % S L
B RTR— 830 22 —0 b S o FE L7z, S THON I
WCEERAIE, F—83voa—auid, BIREARE RSN E R 8
W DAl fti % KL TIHBILE 3725, I Z BITIDLIndo Lol
TWAINC, EIATEZ KL 722G BB L3528 T, SRETER
PeE DR E L CTHEH SN CE7- 5 B ZE O M5 5 B 2 b MR iR B %
FRERLFL225, ARIFZEICED, K= "3V =a2—ar A8, L ElifEH
SBIRNDIEBEALZELLZEDDINEL Ul EoZehs, BEE ik
FEDANZALELT, EIW O [fifEEHR] 272 0B L ERONE
IO [BIHEDS | NEVWHRAERLTWE0I1E, BEREBTROIEEL
TR AR CH LTI TIE Rl BRI SN PO —33y
Za2—arTHHIERHSIENE L,

X

4 BHEUPSERORF—/RIUEE 54 I A

FAOWIEIE, F—= 3y a—ur e 3 ERO RV IEHRE
I—FL. BA GG T THY OB Z XA TWAIEERIRLET . BT,
RSB E R L O e E SR R T D, F— IR DT
BIH P BRI ELH T2 RHETVOMELHBLTVET, Kk
R EL722% A DWIFEZ R — L TIHWZHr A s [ A
EF O BERE | ICBIL 2R R TR LSS THET T,

1) Ogasawara T, Nejime M, Takada M, Matsumoto M (2018). Primate nigrostriatal dopamine system regulates saccadic response

inhibition. Neuron, 100, 1513-1526

2) Yun M, Kawai T, Nejime M, Yamada H, Matsumoto M (2020). Signal dynamics of midbrain dopamine neurons during economic

decision-making in monkeys. Science Advances, 6, eaba4962
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BELBEBDHET —2DSOAMETINOBELTBHRDES
HRRES 5K B (RBAY AEREREARR 208 / HRAMEREREERREITREFR (ATR) £R)

AWFZETIE PP AR R FE B IE DO W THE Rl E O
BT — s ORI RONEBE T Ve T 50Ky ME
BT NVT)ZLORSEBIRLEL7Z. BB G OE T VAR
(OFDEHEARPNCEBITBE) THY. K OHlF A%+ 75
A TORIMBROBEM P HFINLY A1, 7 VT #H%E
HWiz77a—F 5% HHETRY  OGIEIIE HTHhEHILED
DhoTETWVEL, LAL, EFRFETOTIRYIOYTIVIA
L% BRI G ITBOTIE, FRCE R E iR DB
A L 72 E T VR EH AR BT 528032 LL, £
7= BRI R S E o720 OB LN E S 2
GEOMERDY, —#IZ LR 7T —FOZDTEDNH
BEDTREHNEEATLIz AWZEICHB VT, THOREE Y
BT AT 2% 5FIT, LR EIZBWTET VT HIHTEIS
IVZMABEHMNICH bR E SN T 52 L2 HEE

L7250, HEOEEICBWT (E=YarFy7FrvL72) A
DENVET =5 o3y — KA R, B VR AR R DR R
PAZ L, TR B IS B CXE IR CoRHE T i
T AR E B RE R A A TR R LFL 2, 2L
T ARS8 o Z RIS £HI27%D, MRy
FETMIBWTYT VI A L TERRGEIEE R AT REE 20 F
L7z THREE CTORBKLZBEHHIHOEBUIE S AT LA\D
FRMPLNTBIT 2H i - HROW DL SEHEMLET 7
BT 2B TZOFRKRS2EIE S 2D, E 7T £
WHHVBNEREFVEEIT 54 M HEE L Eam OB 58I
FTEDEEF L0 REURN TOMREE 5B O 5EH O
J5 % LD MU TRy b4 BB 828 T a R s
BIENTEZL 72 RFEBICBWT L0 RE LBV
W Z RN 2L E T,

W2 A 72 0 B 11 70 S IS 1) 7320 )

ERWFFEER :

1) Morimoto J (2017). Soft Humanoid Motor Learning. Science Robotics (Focus), vol. 2, issue 13.

https://doi.org/10.1126/scirobotics.aaq0989

2) Ishihara K, Itoh T, Morimoto J (2019). Full-Body Optimal Control Toward Versatile and 1Behaviors in a
Humanoid Robot. IEEE Robotics and Automation Letters, Vol. 5, Issue 1, 119-126.

https://ieeexplore.ieee.org/document/8865637

3) Ishihara K, Morimoto J (2021). Computationally Affordable Hierarchical Framework for Humanoid Robot
Control. IEEE/RS] International Conference on Intelligent Robots and Systems (IROS 2021).

https://ieeexplore.ieee.org/document/9636013
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AQ2: EBE1TEH AFMA (2017-2020 FE)

BREFAMERMFRAZHET A4 F2TEHE  STREARMIBAREMAER DR

ARRRE  HZF F (REKFE DATLERR #HHR)
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(T DT | L) BB EICLY A5 58 29 B, Duan 2016,
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ZIBIEFESREVEE V&ML S5 2, 22BOV—71213
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BREIL A R T AU ENBHNE T EEOKR, 1 2 HO )V —
FTIEIEB MG T Y AIKRELRY, 2DOHDZ NV —T7 Tl B8
AVDIPSKFEPENELT: (K B)o TOREDD, LI TEH) 8 G A
HZ AN, LB 2 MU 7 A5 B HRRED M Do TV A I ED

A EHAYERT—FTIFx

FhFFeR

LT ELZY, SIS, BIL 22 F R E > OEE O 5
EFTOREREEERLFE T VT ZLTEB L TWLIEERIEL
TwEd,

BB, FAL COBREREDS B ER—REICHLTED
INATHEBHENDDEWRE L2, T—=F 7 0—ThOLEOE
SN Z AESEBECHE EOH— Y VEBET Y AR ERLELT,
FHERRIICE 2L SO R7 TR, FIROBBEI—IVEDORG
CRARGAHESDHY, ZOWEELZMNIET VL, ZDETIVIC
WD WIRREDTA—F NI RTILENHVET . ZL T —EDh
L= I HR T L BEBS T A= ShbELE B 2L B L 723 o%
WDV BB DB IET A 2R LEL 720 T O R. EE) T W
DWLE ) A ZXHMEITET A R R REICHE L TV AL DL %D
FL720 SHUIIBIEXA DR FHIH VS, FIROLBEH—ILED
BAROHEE DB L THE /4 AR RN THLHZERLTH
D, PR D WEB EHICBI IR /A A0 EERIEL
TVET D, SNFETHEMIIIE D VBB LB ICBITAIRE /A XD
BENIFRINTOELDS, FRRREICHE DWW EEF BB 5
R IAZDOEENIMDTOHETLIZ,

CNBRFFED I, EEYHIHE - FEH ORI HE L, AR EROM
RECMTEIEERED I X>TIT bR CTEE L7z — 38, Bl
RO RKIG B A AR REA A — DV TRHIIL 2P 280 H0E 325 AFy
F—HIITERERE (DRI T A5 O FAHIRSh
THEY ATEFEEREIL R DL MM BB B EBIC R e ShTwEL
7oo ZTT, AY BB FEF R OO B TR, ZOMHNEEDE
FEWPSPICT H720DH— KL T, FomHouRyhe=tas
YELEBIFELELS: (FC) Yo TAUL MK F3 P o 3t [ B
FeLLCAY =N 7270V =TT,

BB Xz EEHE (M3 2FEERDREA) MC WoMBH~=Eagsa

1) Sugiyama, T., Schweighofer, N., & Izawa, J. (2020). Reinforcement meta-learning optimizes visuomotor learning. bioRxiv.

https://doi.org/10.1101/2020.01.19.912048

2) Dal Bello, Lucas Rebelo, and Jun Izawa. Dal Bello, L. R., & Izawa, ]J. (2021). Task-relevant and task-irrelevant variability
causally shape error-based motor learning. Neural Networks, 142, 583-596.." Neural Networks 142 (2021): 583-596.

https://doi.org/10.1016/j.neunet.2021.07.015

3) Inoue, T, Terada, S. I, Matsuzaki, M., & Izawa, J. (2021). A small-scale robotic manipulandum for motor control study with
rodents. Advanced Robotics, 1-9. https://doi.org/10.1080/01691864.2021.1912637
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AQ2: EHE1TEH AFMA (2017-2020 FE)
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. #17,000 B 5O A7 VO MR EEL TT VAT RIS
LT KRB OB B R VRS OHNT— 5 £y bMfEg L EL
720 ZLC, BB I BB R FEHEITHIENTELTIVTY
AL WHLT, ZORERHELHIELEL2Y, ZORHE. #90%
DR BETH B MO IN TE, BT OMEOBRED AT 5728
EERESFEE, BVKEE TR EATRETHLIEN G NELZ:
(K C)o BAECNZFIE ST, 3T LB OHE & LB BMAED
LR EEFEBTHTVTVALHIEETILLDIC, LI ERHD
BIRAT BT ~ 8 T Je 2 HED TV E T,

KC AlZFIHLAAZ7HVE—
vardvy 7 x Y,

1) Ishida H# Inoue K¥ Takada M. *These authors contributed equally. (2018) Multisynaptic projections from the amygdala to the

ventral premotor cortex in macaque monkeys: Anatomical substrate for feeding behavior. Front Neuroanat. 12: 3. doi: 10.3389/

fnana.2018.00003.

2) Lu X, Inoue K, Ohmae S, Uchida Y. (2020) New Cerebello-Cortical Pathway Involved in Higher-Order Oculomotor Control.

Cerebellum 19:401-408. doi: 10.1007/s12311-020-01108-8.

3) Labuguen R, Matsumoto ], Negrete S, Nishimaru H, Nishijo H, Takada M, Go Y, Inoue K, Shibata T. (2021) MacaquePose:
A novel ‘in the wild' macaque monkey pose dataset for markerless motion capture. Front Behav Neurosci, 14:581154. doi:

10.3389/fnbeh.2020.581154.
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AQ2: EBE1TEH AFMA (2017-2020 FE)
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CIFEBRTOEFT NI — - EFNR— A

e FEERICH

1) Wang, ], Elfwing, S, Uchibe, E (2021). Modular Deep Reinforcement Learning from Reward and Punishment for Robot

Navigation. Neural Networks, 135, 115-126.

2) Uchibe, E, Doya, K (2021). Forward and Inverse Reinforcement Learning Sharing Network Weights and Hyperparameters.

Neural Networks, 144, 138-153.

3) Macpherson, T, Matsumoto, M, Gomi, H, Morimoto, J, Uchibe, E, Hikida, T (2021): Parallel and Hierarchical Neural Mechanisms
for Adaptive and Predictive Behavioral Control, Neural Networks, 144, 507-521.
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AQ2: EHE1TEH AFMA (2019-2020 FE)
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— i XL R AR B S T HE R A R A B
B4DA A=V T BB IR W E L, 15N 7Ky
200 F AR DTG BB R T — 5 2 T MELEL 720 22 THIE
FRIE R TCHIACE | e EIR A A ORERET NV E VLI EIZE
0, EBEOMBIGEI O/ — 2%, R THY OO MR O
MHHEBBRE LIRS TETTETFT LT BHIENTEE L2 EF
NV ETOMRWIEREICEIDAYNT =27 O HO TN A HE
ETEELZ,

3 fiREE OET VAL
REHIAGANEDHEREF NV TIIEE)EL Y I2L—T g
VEITHE R DA RL R LM OBRIZ IS T
Wh,

1) Mori K, Yamauchi N, Wang H, Sato K, Toyoshima Y, Iino Y (2021). Probabilistic generative modeling and reinforcement

learning extract the intrinsic features of animal behavior. Neural Networks, 145, 107-120.

https://doi.org/10.1016/j.neunet.2021.10.002

2) Sato H, Kunitomo H, Fei X, Hashimoto K, and Iino Y (2021). Glutamate signaling from a single sensory neuron mediates
experience-dependent bidirectional behavior in Caenorhabditis elegans. Cell Rep 35, 109177. 10.1016/j.celrep.2021.109177.

3) Toyoshima Y, Wu S, Kanamori M, Sato H, Jang MS, Oe S, Murakami Y, Teramoto T, Park C, Iwasaki Y, Ishihara T, Yoshida
R, Iino Y (2020). Neuron ID dataset facilitates neuronal annotation for whole-brain activity imaging of C. elegans. BMC Biol 18,

30.
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AQ2: EHE1TEH AFMA (2019-2020 FE)
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XEBEK/ BRI -0y RIRM K GRIEE L 5
- PE38). GBI HAL (AN ZEZ W67 AELE -
GCaMP). & E)#/E (REHRDOBA 4 F v %)L - IRNA)
DIcODYAT LEENILE LT SHRIZINOEDV AT LEE
B A G DR, WM ATHF BT R4 7B T —
BT 254 T OB O /125EE ZDRFITONVT,
AIDFEBREF L OO L 72 nEZE 2T,

Ty IDOEE BB LMEEMNES 47 (R MEE=a—0>) R Z BRI S 720 MBS
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1) Osanai M, et al. (2021). Multimodal functional analysis platform: 1. Ultrathin fluorescence endoscope

imaging system enables flexible functional brain imaging. In: Yao H. (ed) Optogenetics. Advances in

Experimental Medicine and Biology, 1293: 471-479. Springer Nature Singapore Pte Ltd.

2) Fukabori R, Iguchi Y, et al. (2020). Enhanced retrieval of taste associative memory by chemogenetic

activation of locus coeruleus norepinephrine neurons. Journal of Neuroscience, 40, 8367-8385.
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AQ2: EHE1TEH AFMA (2019-2020 FE)
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1) Matsumoto H, Mizuseki K (2021). Projection-specific roles of midbrain dopamine neurons in reward-based
decisions. The 44th Annual Meeting of the Japan Neuroscience (Neuroscience 2021)

2) Tsutsui-Kimura I, Matsumoto H, Akiti K, Yamada MM, Uchida N, Watabe-Uchida M (2020). Distinct
temporal difference error signals in dopamine axons in three regions of the striatum in a decision-making
task. Elife 9, e62390
https://elifesciences.org/articles/62390

3) ARz, WHDLT. WHER (2020) . [3ILAEEN— SV OS] TLA A AL 2— 2020 GRSCHE)
77-101, 7 \71
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1) Oguchi, M. et al. (2021). Microendoscopic calcium imaging of the primary visual cortex of behaving macaques. Scientific

reports, 11(1), 17021. https://doi.org/10.1038/s41598-021-96532-z

2) Oguchi, M. et al. (2021). Chemogenetic inactivation reveals the inhibitory control function of the prefronto-striatal pathway in
the macaque brain. Communications biology, 4(1), 1088. https://doi.org/10.1038/s42003-021-02623-y
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ABIE HAD=a—ay (HEVRLED=2—0rDES) OEB%
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BELDDOEEZZONET A RPN O FH AL 2 515121322 [ % 1§
JEDSRBEL 20 E$ . 22T iEMFESNIH X 2 H, IMRI T4 7%
5 multivariate (S5 2B 5212 XoT, IMRIE 5 &, TEHULBLH A%
BilL7:=a—9 WAy b =2 7N (B72bAHzoiR, $licsirs,
AlexNet) OiEBEM GO, ENaRHLC, RITEEEOFHRE 2
M LEBREFELEL . A RMEOBZRLIMI—VEHS, £F
13, 750 D A % BT, ZOIEOMKiEB% IMRI TrigkL.,
NSO —=v 77 =% T, fIMRIE 5% AlexNet DiFEHCFIR T
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LWV, EEEDTI—F —% 5T, TOREO IMRIE 5 7> b IHHAL B #
B CREERERAE DI LRI IN TV LD PR ZI L% RAT
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SEDOMYFLIz, BUIE, MARTIEDRAT IS B 25 R IR
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TVEDHEMH T,
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BT SFEBRTFMHE, AR A b — 78 R O R R L O Y

FAFTESER

1) Matsumoto Y, Nishida S, Hayashi R, Son S, Murakami A, Yoshikawa N, Ito H, Oishi N, Masuda N, Murai T, Friston K,
Nishimoto S, Takahashi H (2021) Disorganization of semantic brain networks in schizophrenia. submitted.

2) Nishida S, Matsumoto Y, Yoshikawa N, Son S, Murakami A, Hayashi R, Nishimoto S, Takahashi H (2020) Reduced intra- and
inter-individual diversity of semantic representations in the brains of schizophrenia patients.

https://www.biorxiv.org/content/10.1101/2020.06.03.132928v 1

3) Yoshihara Y, Lisi G, Yahata N, Fujino J, Matsumoto Y, Miyata J, Sugihara GI, Urayama SI, Kubota M, Yamashita M,
Hashimoto R, Ichikawa N, Cahn W, van Haren NEM, Mori S, Okamoto Y, Kasai K, Kato N, Imamizu H, Kahn RS, Sawa A,
Kawato M, Murai T, Morimoto J, Takahashi H. Overlapping but Asymmetrical Relationships Between Schizophrenia and
Autism Revealed by Brain Connectivity. Schizophr Bull. 2020 Apr 17;46(5):1210-8.
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FLERYMORED = OORIHAICI R R S EL 72,

F 72D FE R D — DI LR VIR L7235 AT & 8 & T 45 1
Wi V25 B L7 Gl A 2 MR IO 2 RE R AR E TV THY, 2
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ESa

ZTTIEY CTIREBINER (A0l MBI V—7) IZX)iEE A
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2% 57280 D Neuro-SERKET W) 7L — 2T —2 %S LEL 12
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Probabilistic Generative Model: WB-PGM) &) 74 FTIFEL
FL7zo HHIBHE T L Z O RITFERINEHL TP ETT,

K2 MERHARETNVESBELOD, HEFwE 5 INICIT)
Neuro-SERKET

1) Taniguchi A, Taniguchi T, Inamura T (2017). Unsupervised Spatial Lexical Acquisition by Updating a Language Model with
Place Clues, Robotics and Autonomous Systems, 99, 166-180. https://doi.org/10.1016/j.robot.2017.10.013

2) Kinose A, Taniguchi T (2020). Integration of imitation learning using GAIL and reinforcement learning using task-achievement
rewards via probabilistic graphical model, Advanced Robotics, 34(16),1055-1067. https://doi.org/10.1080/01691864.2020.1778521

3) Taniguchi T, Nakamura T, Suzuki M, Kuniyasu R, Hayashi K, Taniguchi A, Horii T, Nagai T (2020). Neuro-SERKET:
Development of Integrative Cognitive System through the Composition of Deep Probabilistic Generative Models, New
Generation Computing, 84. https://doi.org/10.1007/s00354-019-00084-w

34 NEWSLETTER vol.10


https://doi.org/10.1016/j.robot.2017.10.013

: BAEHR Y FHEME (2016-2020 FE)

RiAfthEZEDTEERREDRETIT 17 DREHA
HRRES I 2 GRCPHRR MRRSRELY & — $TIER - HRWHAET—L)

M72b0EBHRER FIZEHSAY~OHR GRIN) 12
HONWTHREINLEEZONTWET, TO—H T, #LEH
T NGRS ByAs =958 =/ O e A R =Y i1
FKIHOWIFEL A LATONTEFE L 20 DT, RUFZETIIMA
WCEHSNME RSB B E T A TED L) il L
LTHRAEINLDODPEIELE L2 22Tl thE~OHM%
ERUEICHRA TOMEE ALK 2R TS, 20
BB RIERBHO LD LL, EDOMEAN = A LI H A
B O SMEZHE T2 ETHOTEETHLEEZONET,

WF72ide P EMRI B % 555 € 7 AL LA G bR LT
ETHEDTL 720 EERREIZ 2 0 DBINE A S — D% AR
Ty ENENOBRIPUIMERMICHOHM G- 2 o5,
X512, BT, IS 25N R—F A E - I3H O 03
LNBLR—F AWM A EMENT T, COREXETHHEET
%0 10 NN STk 1 TN SR =9 587 T4 i T
MMZ R —F AL BB 4% 2T B 7T A SR LELT.
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1) Fukuda H, Ma N, et al. (2019) Computing Social Value Conversion in the Human Brain. Journal of

Neuroscience, 39 (26), 5153-5172.
https://doi.org/10.1523/JNEUROSCI.3117-18.2019
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1) A&ital, ZEEE, MdE (2019) . Predictive brains generate our perceptual worlds.

IR AE AR 42 48(12) 1399-1402

2) MEAE. BWIIEA, MY E (2018) . AFRAIDOAIE RO LY F.

NTLHIRE 4358 33 (4) 468-471
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1) Suzuki S, Yamashita Y, Katahira K (2021). Psychiatric symptoms influence reward-seeking and loss-

avoidance decision-making through common and distinct computational processes. Psychiatry and clinical

neurosciences, 75, 277-285.
https://doi.org/10.1111/pcn.13279
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1) Mimura K (2021) Unsupervised temporal segmentation of marmoset goal-directed behavior, 10* International Symposium on

Biology of Decision-Making, Paris, France

2) Mimura K, Oga T, Sasaki T, Nakagaki K, Sato C, Sumida K, Hoshino K, Saito K, Miyawaki I, Suhara T, Aoki I, Minamimoto
T, Ichinohe N (2019). Abnormal axon guidance signals and reduced interhemispheric connection via anterior commissure in

neonates of marmoset ASD model, Neurolmage, 195, 243-251.

3) Mimura K, Nagai Y, Inoue K, Matsumoto J, Hori Y, Sato C, Kimura K, Okauchi T, Hirabayashi T, Nishijo H, Yahata N, Takada
M, Suhara T, Higuchi M, Minamimoto T (2021) Chemogenetic activation of nigrostriatal dopamine neurons in freely moving

common marmosets, iScience, 24, 103066
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1) Yamaguchi H, Hashimoto Y, Sugihara G, Miyata J, Murai T, Takahashi H, Honda M, Hishimoto A,

Yamashita Y (2021) Three-dimensional convolutional autoencoder extracts features of structural brain

images with a diagnostic label-free approach: Application to schizophrenia datasets. Front. Neurosci.

15:652987. doi: 10.3389/fnins.2021.652987

2) Hashimoto Y, Ogata Y, Honda M, Yamashita Y (2021) Deep Feature Extraction for Resting-State

Functional MRI by Self-Supervised Learning and Application to Schizophrenia Diagnosis. Front. Neurosci.

15:696853. doi: 10.3389/fnins.2021.696853
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H=2—F WAy hT =2 ENTABSGLWIEZRL, IR
BN LB @ b EBILE L 720 /2 7T v vas iz

MG E) 7 — 5 SRR 5B 7V DX I

EXTEE S

Wi 2T KRB =2 —F VA NI =7 ThHDINT VAT +—
~<— (Transformer) A% L2AR9ICIE T 5 0% & 1 fe % 2 &
LTWBIZHEDLLT, M3 EMEHRL e o720 N
LLLWEEZRL, MA TR T HERETVENT VAT +—
R—ZELIREERETVTHLNT VAT —< — ik
(Transformer Grammar) ZB %L TWE 3, DL L OWF5E
WL HREFBUBEON TH 77V ATHS ACLBID
EMNLPIZT, 3 ROFLELTHE - HRLTWET,

B, AWFFEREZ, JST &M [EEHIND Al
ooy | sEss [RR0 - MR B X2 AR S LW S iR LEE £
TNVDRTE | ~NEFERLTHE Y.
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Neural Network Grammars. Proceedings of the 2021 Conference on Empirical Methods in Natural
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2) Noji H, Oseki Y (2021). Effective Batching for Recurrent Neural Network Grammars. Proceedings of the
59th Annual Meeting of the Association for Computational Linguistics (ACL), 4340-4352.

3) Kuribayashi T, Oseki Y, Ito T, Yoshida R, Asahara M, Inui K (2021). Lower Perplexity is Not Always
Human-Like. Proceedings of the 59th Annual Meeting of the Association for Computational Linguistics

(ACL), 5203-5217.

40 NEWSLETTER vol.10



w8

Neural Networks ¥%5 :
Artificial Intelligence and Brain Science

FrEmEs [ A LTHBeE A% ] o 24 T20204E 10 H10 ~ 12HIZH 54 VB &7z International Symposium on
Artificial Intelligence and Brain Science (http://www.brain-ai.jp/symposium2020/) TOI &L, ERESAhRE E B4,
HAH 8] B 24 4. BN AR | B 22 4 D3 SCi% Neural Networks (Impact Factor 8.05) D455l S EL 72,

TRV AP BIPZOBOELIIED, ZEOBTEFEHB DY EEOH FH 40 ROFHCARINS N, Virtual Special Issue &L
T Elsevier #:® web A b RIZIUEF SN TWET !
https://www.sciencedirect.com/journal/neural-networks/special-issue/1017VB2Z2R5
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e Yutaka Matsuo, Yann LeCun, Maneesh Sahani,

Doina Precup, David Silver, Masashi Sugiyama,

Eiji Uchibe, Jun Morimoto: Deep learning,

reinforcement learning, and world models.

e Karl Friston, Rosalyn J. Moran, Yukie Nagai,

Tadahiro Taniguchi, Hiroaki Gomi, Josh

Tenenbaum: World model learning and
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Ryota Kanai: Meta-learning, social cognition

and consciousness in brains and machines.

e Tom Macpherson, Anne Churchland, Terry
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Natural and artificial intelligence: A brief

introduction to the interplay between AI and

neuroscience research.

e Kenji Doya, Arisa Ema, Hiroaki Kitano,
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Social impact and governance of Al and

neurotechnologies.
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MAMARAR [ ALHBEEmEF ] XN—(2KD
AR 7O T MDFBI

FWEEREDB [FERIRERICEDANREROBIBE]

BEAKRE AR F— (MMRAEHT7 SV HEXRMEREE F—LU—-45—)

DB - FERF - BT - BFEVoT ASGRFRITIE,
NHDITH R Z DRLEFD D, LTI ADET VE/E)E
Fo TILTZETNEEZDIIH T2 T HEA A B DT
DXL B RIZT el EETT A, M
AD [EDIHNEL TWDHh ] ZEHEFH T 52 EH3 8L W
ZEhH, HEOMEELEEET VIS AL ILIZH H T
HNFELATL,

FEREN MRI L, E&7 A NG By 2 51l C& 5 Tk T,
PR LREDLRDO B WREELRFLETHLIEMONTVE
T o TR, BB ST A S 72T Bl D #E AN X T TS
B8 NDOTEENIREZHEE T HZED W REICED D DOH T
7% (Chikazoe et al, 2014; Pham et al, 2021). f##47 1
DEM I N—FNHEL TG B2 HHE 2 L7z H B IR D1
WEMAATZEFRY: - WS - RPEETVRIEBEALHE
Ao

ARBFFEFIBIZ BT, B E 2 W72 BE Y MRT A
ROFEMETHLER (TIY) HBhlbloT, HRE
W OHEME CTHLFEARI A (REHEENZET) £
IO FEFOEMRTHLILDLERIGE KRS, B
OREMIEOHEM KR THLAFB R (BIRY) &1f
DL B S F 5 - BW - DN T 239 %L v
OB AZEoTVREL T,

BT HE D720 FRBFT T8 (D IliS, B i) o 1
B BT B RS B RE RPN 507> 7L~ map 2 550
i CHEE T B

FMEEREMAAA [EcBEEREY A ] FHEMRFE
[RIBICICELATHXER 2R SHEIET - Miatges 1 FIvA]

STEMAEARSE /I A (BERILERKAZE EAEEMFREM &R

AN IR (A) [HRRR [ BE 2 o AU D Gl e
FERE O S L TBRE A F X = X 2, WSR3 IS 7] s o A
FIRAE A A R ER AR FEER) | T e
B Wy o N AT Bl 2 $H) ol ek ] B O S R B BRI B RIS O W
T VM A 37 A M 0] B o0 36 B 10 & % By 17 8)
AT, BLOBHA AR AL, ShETICRWERIRET
MRS 52 HIELET,

L2 OFHEFRYETIZ, Ty M2 R H O ¥y F O
WIBET 20D N = LI A L 72 IR LN —% 8 IR
AR N FBETBEFTNVELLMRETTOIT,
NETICFK A1, ZORET R B0 T 200
BT, BEERORLLHEIBOEE AT T A2 BINL
FlL7z, 2T TET, R B BU I R By — %
22 HMAEF % RNAseq DR LE T, FEshioi
ZF-DO¥ERE%R . RNA T #7280 £ 5 i 2 TR
BLEBIT, FRIATFERITIMBEDOTOT74) 0 % B
ThvEY (GRS AR T B FRIER R HEHIZ) .
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ORI VAT AR T 2LV RN AREN (T4
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