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GHE3DODORELFEHA DTS o 1 D0IE, 7/2212 TED DI — T D AL D1HR#HEEZHZ L, 20012, iz T —
RELIT MR RMEOSRETHME T 528, 3001F, TNETIY LIFTT b o7z L wirliz RiE R 7o % —/ —MeARREL T
HZETY . #1UE, Rodney Brooks D&%/ A F = 7IZA T, 8 bx RIEZ2H LT VITYXLANEAT Z L7z
Ken Stanley %, Z4FEDOTNVA - TLZMNIZATREFEZ #2302 -5 — 240D David OReilly 22 TWHZETT,
Iz <. Kids Workshop&L T, /MNELTI7ZMZ T, BT —2 a7 xET T T, HEABHERLTI5-T, ¥tk ALIFE
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Conference page http://2018.alife.org/

Location BB HART 22 A KA

General Chair Takashi Tkegami (The University of Tokyo, JP)

Program-Chair Nathaniel Virgo and Olaf Witkowski

Keynote Speakers |Rodney Brooks (Founder of iRobot / Director of MIT Artificial Intelligence Laboratory (Al
Lab), US)

Kenneth O. Stanley (Professor at University of Central Florida / Senior research scientist at
Uber AI Labs, US)

David OReilly (Film Maker / Artist , IE)

Hiroshi Ishiguro (Professor at Osaka University, JP)

Inman Harvey (Professor at University of Sussex, UK)

Hyejin Youn (Assistant Professor at Northwestern University, US)

Elena Antonova (Lecturer, King’'s College London, UK)

Important dates January 19th 2018, Deadline for workshop and tutorial proposals
March 19th 2018, Submission of papers/abstracts

April 23rd 2018, Notifications of acceptance

May 21st, 2018, Camera-ready versions

July 23-27 2018, Conference convenes
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The 8th Joint IEEE International Conference on
Development and Learning (ICDL) and on Epigenetic
Robotics 2018 (IEEE ICDL-Epirob 2018)

AT AEE IR F DR B E B AE, B = SIS CTH L LI, {7
B AHEBTOHVET . THEHMOIII, BERTHOTI—TF—=
TR ORARERIIRIEE Z T 2= Vv by — & 3L
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712 X (Cognitive Developmental Robotics) W) SHECTHIENLLDTY . HESIEME T L5 5 AIZE TR T 47 A (Symbol
Emergence in Robotics) i3ZD—DDIRAELL TR BIEDTEF T WRTATZZAEERNPLADE, BN/ S %, 720 KR
BERTHIET . FELHFEDPLANUE, DRVEDSIZHIRICRZAZELHLTLE) . LA L, SOXIBEEYarid, B,
TA—TT—= T ORI EFET IORMIZ2R%H - 58% (Life-long learning) 2%, JLH A TLAIRE (Artificial General
Intelligence) ZEHLXIET 5 Google Deepmind IZfGEENE L)% A LAREF 220 ED T LD —F AU K LRVES
2E9,

REOUORT A7 A5 HIZBU 5, M — o H B & #IEEE ICDL-Epirob (Joint IEEE International Conference on
Development and Learning and on Epigenetic Robotics) T3 o ZDEHEAN F4E. Wt (A KF) TOHICBHESNE T,
REZHEZENOURTAIADTA =TT ==V IO E—~ NBTHLRIE WEIZ DB O, 7ur 7 2F/REELTIHD
F9 o A AR EOBHbYEL T, EXHAGDTUTILAEHREHDLOARET | SIS K OH A B B A3 5k i i
ELTHHINL FETHHIE T,

KFEAMBIZ1I00 A~200 ABEEO/NRBITHY), SIME R LAGERLL TWRETHY, $72, BBW LRI EZ LOKTLLR
FTVERETHLLEELTVE T, i XORMBTHEZ2 T A, EROMNTBRIIFLZEA TV 2T ENT T, £, 8l
TE, ME—2P VR HFETRT 47 AT HEAREHRELR A ENTWEHESE [Developmental Robotics (FETRT47 ) |
(Angelo Cangelosi#) dHE# L TR MG 2 Hzl o I F A CTHARGERSHIENLFETT . 2THHLPETTIES
TV N TT,

IEEE ICDL-Epirob 2018 D BiflHl  (HHIHR)

w0 BR OrafE k)
Conference page http://www.icdl-epirob.org/

Location BORUHR . FLA K &7
General Chairs Tetsuya Ogata (Waseda University, JP) and Angelo Cangelosi (Plymouth University, UK)

Program-Chairs Tadahiro Taniguchi (Ritsumeikan University, JP) and Emre Ugur (Bogazici University, TR)

Important dates March 15, 2018: Submission deadline (archival and non-archival track)
June 1st, 2018: Notification due

July 1st, 2018: Final Version due

September 16-20, 2018: Conference dates
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IEEE SMC: Workshop on Brain-Machine Interface Systems 2018

{54 5 EBS 23 IEEE International Conference on Systems,
Man, and Cybernetics (SMC) 232018 £ IxE WG L. O —H A TI2H
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W=7 ay FICEREIN 00 m o R G2 TGRITN, AE
HREBHI BRSNS BDOKERT =2 ay T T LETIR, Y2
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Workshop on BMI systems 3 k&80 EAAsFAEEhE T, $7-.  IEEE SMC: Workshop on BMI Systems 2018 O]
HABI M (HFE 201845 10 H7-10H) TTOTROH R LK it C—AfT7ar~riarery— High)
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Conference page http://go.epfl.ch/smc2018_bmi

Location EIEE, AL Tar Ry vare sy —
General Chair Michael Smith (UC Berkley)

Technical Program Chairs Masayuki Hirata (Osaka Univ).
Jun Morimoto (ATR)

Special Session chairs Kyousuke Kamada (Asahikawa Medical Univ.)
Keiichi Kitajo (Riken BSI)
Hackathon student Kojiro Matsushita (Gifu Univ.)
competition chairs Takeshi Ogawa (ATR)
Important dates March 31, 2018: Deadline for submission of contributions for BMI regular and

special sessions

June 1, 2018: Acceptance notification for all categories of BMI submissions

July 10, 2018: Author registration

July 20, 2018: Final camera-ready papers due for BMI regular and special sessions
October 7-10, 2018: Conference dates

October 7-8, 2018: BMI Hackathon

Conference on Robot Learning (CoRL) 2018

The Conference on Robot Learning (CoRL) (&, 2017 4E 2546
Fo/ouRT 47 AL AT 55 B O TN L 1% B T L [ B2
2CF 5118 (CoRL2017) 13K [E @ Mountain View (California) (2
» 5 Google tHEIZBWT 11 HIZATbFEL72, 350 AR ED I T 75
ADURT A7 ABLOREMW B O FEE DT> TRELERHITD
NFzeDZETT o XD EARIGIZIE, 200 1% B2 58 H. 70 PEREEE D%
EDHVF L7, AT REH 1A Tld Keynote speaker LT, Bi#
Bra Ry bV N TH 4 7% iRobot Z A3 L. BIAE X Rethink Robotics
ICBWTHEEHOTR Y ORI % D5 Rodney brooks Ik (MIT) %,

CoRL 2018 @B ffE i (Ziirich, Switzerland)
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HEEBRONFETH 4% Yann LeCun K (NYU) &, BRTAZ AL EE OW /53 B D HSIER AN = DGHH AT WEL
TRTCOEFEDOKET- DB THEZR T A EH50] 8T (http://www.robot-learning.org/home/corl2017). 2018 2B\ Tl
EYEa—ay B L., Zirich (A4 2) 1IZBWT10H29 ~ 31HOHBECTHMESNE T BiEE T I7h508 - BREH» D%
Mol DTET, HRZIEZL DT VT IO OBMAHEFINTHET , VB LNV OF & TT 25 RIITKERER
ZROTVLGIFTTOT, FOZOREETHH W2 UIERVWET,

HAR E (ATR)
Conference page http://www.robot-learning.org/

Location Switzerland. Ziirich

General Chair Aude Billard (EPFL)

Program-co Chairs | Anca Dragan (UC Berkley)

Jan Peters (TU Darmstadt)

Jun Morimoto (ATR)

Important dates June 15, 2018: Paper submission deadline (archival and non-archival track)

August 25, 2018: Conference waitlist opens

September 1: 2018: Paper acceptance notifications
September 30, 2018: Accepted co-author registration window
September 30, 2018: Camera ready papers due

Oct 29-31, 2018: Conference dates

BA##ZERFRE 28 AEEAS (JNNS2018) in #Hi#

HAHRE Il i 22 25 0 &, B AR — B2k, B S0 EnbL
(2 1989 AF IR S LA, i o0 27 38 B A o0 B G 1 R B & 2 MU D A
BB AT AORESEITIAF 72 e I LTEE L7z, BAEDOEFE KRR
& HEBERIZT VI VT 7 THEY R DS TR ETIRIL W TE S
D TOMDIEFEL, RAF =ty ar TORERViEmeHFHELTVE
T

AAEO RS JNNS2018 13, #rafahr s [ AN LAnae Lt ) o
HEERELZFEATRZHRRELC IR BN KRR =TT REOX
NS NF T, ALEFEV5L-oTISNKEE N,

A Bn (WRRRHABAR RABER YY) INNS2018 o i (OIST. @)

Conference page www.jnns.org/conference/2018

Location PARIL . PR HAT K F B K% (OIST)
General Chair Kenji Doya (OIST)

Program Chair Jun Tani (OIST)

Keynote Speaker Dr. Shun-ichi Amari

Tutorials (24th Oct.) Dr. Yutaka Matsuo, Dr. Yukiyasu Kamitani, Dr. Tetsuya Ogata

“Deep Learning, Basic and Application”

Special Sessions Dr. Horoshi Yamakawa (The Whole Brain Architecture Initiative)
Dr. Taro Toyoizumi (Learning of Multi-Layered Spiking Network)
Dr. Tadahiro Taniguchi (Emergent Robotics)

Important dates End of June, 2018: Paper submission deadline (schedule)
Oct 24-27, 2018: Conference dates
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K—=NIZa—0OxI%. £ 0RENF A
(belief) | #ZRMEHES

Rt HE (BENKRFRPPAARER HR)

=1
=Dy,
T
c

Midbrain Dopamine Neurons Signal Belief in Choice Accuracy during a Perceptual Decision.

Lak A, Nomoto K, Keramati M, Sakagami M, Kepecs A.
Curr Biol. 2017 27(6):821-832. doi: 10.1016/j.cub.2017.02.026.

HOR—,%3 (DA) =2—uid, RMRERICHEROX,
WM 7% (Reward Prediction Error: RPE) 1% #t%
FHELTWRLEZLNTRELZ, EEBRIVITIE, BBAOB)
PRI SR B DS CHIM A 52 I R R 3
M 2RO DA —a—a OB Z LT HZEIEST, ©
DILEMENDTEIZDITTT AN LD TIE, DA=2—
OO RPE OFHHIE, EBRA R ELFEREM CilHs
W OBIAR) ZH B KBL 72D TH DI LA MM ST
EF L7z, ald, FUF ARy Ml o7z B & ) EE D 2
LT DA =2—" YO RPE &, & 720 T2 RO
O confidence b5 L% WOITFEL7,

LI

CO &y 2010412 FER L7 TR DR LD T — 5 % fif

LEL72BDTT,
Temporally extended dopamine responses to
perceptually demanding reward-predictive stimuli.
Nomoto K, Schultz W, Watanabe T, Sakagami M. ]
Neurosci. 2010 30(32):10692-10702.

SO YT ARy OB IR E B 22T &
W AH D 25 TT AN Ny bASE — < H &
(coherence) &£z 5ZL T, TOMEMAHEEEZHZL
ACEET . MMLEM T 2LD5X 2D TT A, Bv/zJim
TEMEVWET (eI AIEKEREM, AlZBiE/h
W) o COREZRITHOYLHILDA Z2—a OB % FL
FLEL 720 7V 7 ARy MO BRISH LT, DA =a—ur
F2EINETHOTT A 1 EHIZREEKRTYS 22 W
HOTFEITHIETHRPE T, T RXTDOEMAFTIIEALTFLE
A TL (3D onset 722 5L, 2 FEHDIG L, T
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YF LRy ROBEDJi L coherence & KT 2HD T, F
WS DTN O G ST HRPEZI—FLTWEL
720 BE—FH OB ILZAMD, Cold Spring Harbor a7
=27 T D% M\ 72 Adam Kepecs A’y DA =2 —1 ¥
(X confidence # K MLL T 5, EEWVWHLEL 2. D14,
Schultz b2 2 T 072 bARZDOKinSa LIk, O
WTEIZEVIDIFTT,

2250 TDRL €7V

ZhETEZLDOMETIE, DA =2 -0 YD RPE #E 7)WL
3 5MDIZ, TDRL (Temporal Differential Reinforcement
Learning) EF VML TEFL: (K1IADQ (s, L)&Q
(s, & HIBDFEF, G, H)o 2010 EDF L THRPER
CNEMBRICHHAL TWET,

L2:L. Kepecs i, FUHIZEFL coherence ORI
Th, UL HATTOIREITEGES, LIRMLEL2, FL
HIHTH, WMASZ ORI O BEDIREEHER T L&, ELE
W2 E LR THN T 2560520572, LwHbiFT
Fo ZOHEMIE, —RIIEE (belie) EIFENES (X
1A @ Stimulus belief state)o [@#? TDRL €7V THH
WMoY BRI 72 LT TR, BRI o £ 8
MEIZ72WLTRPE 2SR ENDE T 2L, BIERINICI, FHC
BB AAITICBIT 5 RPE 34725139 TT (M1BO L
£C, D, E)s

DA=a2—urha—F32%RPEL. #ti & & confidence

DM Fi % KW %
FERICESAITODA =2 — 0  OEEb &b Tt

MaLBELTAELZ, RIL F&ICES{TDRLET



)V (TDRL model with belief state) 23 F#l 3 2bDTL7:
(K2)o DA =2 =0y ORI/ T I E L 1FE UG R
17 (2B % ® Correct) Tld. coherence lZ72\ LT i3
ZEIS AbOTL2AN RABUSAAT (X 2B D Error) T
i B LELZ. 2075 71d, ZhETKepecs H5A°
& 5 BRI 28 D W T D AR TE O HI T D confidence
ML CEBDOLRBOLDOTY (X3),

BbHhI
Schultz id. DA =2 —1>® RPE #5%ll# ® uncertainty

ML TWAILIZFED S5, FN% confidence &I 54
IRV TRV AL FIRLEL . LaL., fil#o 281
HEOREPTHIE, DA =2 -0 OBz ke LTIk
T3 %25 coherence (272 L CHLFRIZIRA 37 2 L BT
b nEd (K1F O Error BAEfRELTTFIZTNS),
WFEIIIZLTSH, DA=2—UYORPEIR, SThETH LN
TE2L ECEY o EBIH B2 KL T»Wb X9 T,

EHOOY R TOFyyv =D T VRITLDRRIZ,
Armin Lak E&X->THMEZZITTEEL,

Z ?D im X &, http://www.cell.com/current-biology/
pdf/S0960-9822(17)30163-X.pdf 2*5% 7 > T —FK [ HE T,

X1 TDRL model with belief state & TDRL model without belief state
A. TDRL model with belief state (23O < RPE (Decision value prediction error; DPE) ®4: )%, B & C, D, E. TDRL
model with belief state!Z 35 <{RPE (DPE), B F &£ F,G, H. TDRL model without belief state {2 3£ -9 { RPE (Markov

decision process RPE),
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B2 B E S AL EES R IS % DA =2 —u v DIRE

A FYF ARV MEICBITA DA =2 -0 O E b, TAY =T 4 (1) LRAN A (F) . Y7 ARy MR R M COIRE

(f2) &74—=F 3028 (EFUIHEDERM B 5\ I E ML R 35 R (4)o B. 7V F ARy MIBER (/) HHVE 71—k
FTER (F) 220 5DA =a—arORE2L—Tavissd (coherence DEWY) , C. HIHHES E (coherence) EIEA R, ¥

o — N BSOS & T2oDH — 725 TRt

3 R MO confidence

b X W (decision criterion) o B EBWHIEA D XD KREFUTAHIZE 7L H W (S1&£S3), AASIFIUITELF B (S2
£S4) . TOBITIE, FEBEORBUIALIZEI N TV LD TS2E S4 DY A i %3 %, Confidence i3 b 25 i xi 1y Bk & o 76
5L, BBUS AT TO confidence (&, MO OHES AW 6 (A, coherence k) DFiAs, S MR 6 (G
B, coherence ) W K&k 5,
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NIPS 2017 &l&d

The Thirty-first Annual Conference on Neural Information Processing Systems
AR EE (EREHENEHHTAZERAXSE BHREFZMAER FHEERIR)

NIPS 2017 432017 4 12 H 4 HA5 9 A TR EAY
TAV=TNar7e—FThRfESI, ZMLTEVELZ. &
TN 03 2013 4 DU AR BB BUw i mL Cwa e shg ¢
A, SAEFED Z DMEINIIFE 728 T 2D AN E3H 7,850
N Eo7zb3nTnEd (MEEEIZH 5,600 N) o KHOE
BERATSIMERDHIRSN: ETIOANEKEWHIZLET
L7zo ZDENS, YHOL VAN —YalZ3EYIET
BIEOFI S TETWEL, T2 T EL TV I ERIZHIZ
Gbhhol N\SBZEOLEHt - Bbi, SR OBk
EELTWEL.

Fiz, REDPLOBN - BeFiD Lo TR EINBLEDS
o2 XA T . 54X Google 205450 ADZ A o7z
. Google * DeepMind 7 & —# A SO i LIS
EIRDR) 20% % DB IR o72DLTWEL Tz HARR
BNV —s P EKKOBKIIELE, 20k
RN § 2 IOV T, NIPS RHcfrbh it #
K THHIRE 57229 T NIPS e F il Lk o1
HEEBLRYOOBLMINIKIL T, [T VIEIED S D372

LEVSTENINTELILE TR\, FAEIKE S 2 TN

TWBEW) JHITHM7Z ] LD RfFERLIZZHTY, Dl
BIOMANEBITHEDZEN) LIRS ENIELONET
5 EEHEMAGD [TV ] ELTRZTWRIRIIE S
EV o T DOPERDPBEZERbNE T, —H T, &%
DAFERE T — AIZ LD > THGOIT R I & 3

WY WA RONE L7z DI EIRE 52T vV A
DB TNEI) T, FRERDH, TOYFITHARNFEAE
BhFEYRZITIONFEATLI,

HEANFLLUL, FFEEEITA—TI—=07—f, &
FoTHhlBE TIERVOW, TU—TF—= VT HEDONE
W% & O TWEL, [GAN (Generative Adversarial
Network) zoo| LW IFEIZE SN TVDL L) HIRWAFERBHICH
DBIDILIERET . BREORENELTA—TT—
VT TII G o720 T, IEERLZABAVEE 2T F
L7z0 EB FREDBML 72T =2 22y T ~OSH K,
TA—=TT—= TBHEOLDOLILRDE, FH DD NEZ 5
DO—LUFTHEIIALWIRITLIz, RRTERE 7M1 7%
INBEbNET TA—TFT—=VTIFEDF— v
. Bayesian Deep Learning, x5 —=27, Y32l —%
DOFEADHED B URFH STz EbnE 3, A
X Peter Bartlett D74 —77—= 7 OEFEREICHE TS
HER AT S BLRDSE N E L7,

FFERLF: - AP FEORAZHIETHIE TH N DD
22550 HVFELI, Hl21E, BigNeuro 7—23av 7T
@ Yoshua Bengio @ "More Steps towards Biologically
Plausible Backprop" %, Joshua Tenenbaum ®»%
V=T DFRENFITONE T, T2, Y RYY A [Kinds
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of Intelligence ] T%. Demis Hassabis. Joshua
Tenenbaum. Zoubin Ghahramani Z& D ¥i%1)—F
LW & EMD, 58 % 2 Cartificial general
intelligence. human-like intelligence &\ o7z v 212D
WTHANIERZR DL TV AT TOESATNEL
720 Demis Hassabis (32D EH% Mo sEo—plEL
T BHAENS arXiv THEEINZE20DD AlphaZero &4
ML TWELzo AlphaZero FEZT T4, TFHE - F2 23
FRIEBOT, NHZRHMEEDOEBUTT THLh 530

NHK EF Ul

FIFHEATVDIITT,

Ltk ARATORBOHIELS LY —BH TN, [ A THfks
R EOR G LR | AL, HEFICB W TRV EE
IREDINTBHZERHSTRATR Ao NIPS 133274 E Ik
[N LA SR 0%t G L | 128> TR 23R [F]
BEREDO—DOTHY, TLTHMEEE R T2ODORVERT
BHNET . KRBICLVELDS, SHRHARNSLD NIPS F#
BT 2ZE2 LI, RKRBIELOM LS THE
F7,

[ AR TF 7228 Al AP

BE 2 (RRAZXZR FHEEHRR)

NHK®EFL [ AR->TF 72788 ALAM | IciE L 72k
EDZLEFNTHRLVEVIDT, LBV TAHIWERWE
T

WEAE DK 10 A5 12 HIZA T T4 12 A b 7o THRALIX
MEEINF LIz )= ALEN SIS, FFFFELT20174E3
HITHGE SN AAHY, ZRAKELESHITICRYEL 20O
Ty ZOZEIZDOVTRA LIz ERWET,

ANLABED T LEFRAIZ ISR ET A, B THNT T4
THIFETD, LFEAL DA, THT 2—H =R T (L7 F—
DNTLTHERIH T 2 HFEDER ALARRES o ThvoR
EIDDMB 2 — AR EOTETHMLET. ZLT [H
NSZNB N LHEE] T A LHRE-TT W Tdhl &fbH L
JrepbBzE — 5T [ AT REE)OTIX] [
WZEIfbewh | E oo BENZEDEYMILT, B
LEVEVIDBDODIIEALTT o ZORMENRNFFITILRES)
THIENLNTT,

— T SOFMIE, I —L VI FRE T T T 2 —H—
DEIT, LI L VHIRIE L IAHITNE U TLHS
ESTEFEL72 FFFORITIE, BIE4ARFEICE S THED
TTbNFEL7225, YOG RO FETHEDSHEATHES
L7zo [ZbZdHmesidfm) ] [FH4I3E#ERED TV HE /S
TVALDBRBLRDD ] Lol ZANPLRRDOF 2= TV
MHIART AMICPIT THWET L7 7AMY [ AR
UBOXZERS | [EIEEROIEZERS 1 &S 0%, A
THIBE - TA—TIT—= T OEBEZRALEDE, whnh
L TWEE Lz, ZL T BRI AAL [HIEE-STRA
o H oo TER ] T AMEV) DA HUZ T — 5 2 LB
FTAMDINTWZ TE | L) TEREMEL THERB LI
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BDFEL7zo T, RACESTREA Y R—=Z% T HIFEHINL
WZET, KEPZERVWEL, 2F), A LHEDImMHS %
o THHINTUE, FRZZO [ ABIOHIFEIZ XL 5 B2
EVHTERLDLELTOEILD AL, ED N LHIBEDOH
HOHBTIX, SNEPDTRZAAIENTELDOTII RV L
BoTwnEd,

ZIIHEZ DB W2 X CTHERAIAFFFA L, 2 —X
LENF L7z B12HMOET, Hrob KENERVWELL
B TS BE THIREOM LSRR H S AR5 EIE, &
BREETE RV LBV, GlEZITE L, How et l
CC, AT E T 2= =725 TR FHTALI5—%I1E0
DEFTHAYTDEFHIRIE, TLTTAMDHERLLEY
HoTy R =R holzb BvnEd, RESD. HEEDH
HEXFEL TV AEHRICAL > TLEIDOT, BWiix) L
FIEHLTHHR 7230 VE T, 2L T wobErsh/:
DY WZDOEHSADRFLZIAXITT, NLAREDK
MNP RDIEAEICHAEL, — 7 CHEES OBFRL N
IEFEZIEIRL, WobZOHHZIS I a2 Mk 912
9 A3, FTTRZLELF L. R H OLHT
FEFEAI3H2LIEB VT TN ol 7T uDL N4 GE
WET, PO, THSERA TS T FRALESS ]
LR LI ELELZL, [f525] EWHT LT T,
Z N R AR > A D B

A OFEMFIREZE [ A LA Re &Rk~ 1 &, FaEo
A% N THIFEE RO W )5 OMNE 2 SHR LTl
BDOTT A, THLMFEATAIHE L LEBIT, KDL LD AL
ZHL7MGEDH S E 2 52 ETEIULE R WET,
T #H HP: http://www.nhk.or.jp/aibeginner/



MEMREMA [ATHEEERBEZOXNBERE ] EFYY—RAI7—N

Zhnae (1)

a2 R (KRXZXZRIZMAR HME - HEMKIFEZER fIRORT IV AMAE BLRE2F)

Fix. 8 H2HA 54 TS THA W Fr ChiflE S L7z,
[N THREE AL F O BER A | 45 Y~ — A7 —WITH
MUFL 720 3HR. BEAR 8 LR 2212 B 3 5 3 56 v o 1F
FFHREMEH L, SHICENSDBEIRELEIPITOVTiK
mmLEL72.

P — A7 =V TOHFROI50 T3, LA E LTI
BB 2D TL 7z, WAL B IR = Tk o —i
T\ WREBONL MM A IR AL TR HEL T,
EHTH A xRt 57200 T 5T, ML EE,
TRy M2 IZCOE LA RISHLERHVET, 512,
s A BB, erO BB R EEBE LB T 5B ALLT
BIFFWITHHTT . AT, RFBETHALFE IOV T
LCWb720, SHOH~<—A7—IIEFITELAICLTE
NEL7,

BARFIAZ, LA E B R OEFEI OV IR T %
TSN, TRy M 3B 2 5816 5 o H B
WZOWTIT IS NEL 720 EF NN —ZFRAL T OB A
DHT, k=< /A FORy D IEH (M7 B 38 ) & 15 ©
BT ENEL,

MR 2 AR, AL E O ZERRIC O W T TR S
NEL. KN ZIL DL T2 WMMR OB XDV T,
SALEE B OB 0 HH S, 20k, fhatkziine
T B4 T T R BB L M R O B 2 &2 B A SRS
EBRELINFEL FIC, Eolt 5y ¥t 2L FIL:
Alpha Go D% E OB REAS, H A% ol 5 DR 5 &0 s AT S
NBHEV) BEEIE, FEFIENRIZIRDEL 72,

R oY o = S e S S N B oY = R TR MRS e b s
BYPESTHFELT, BALFEHOWEDRE LITOWTIH
HENFL7z, 20K, FTOWIERFLL T, BEErE s
DRLAE DB L 7258~ TR, B Boe B
[T 2720 DO FETH LM LI OnWTHEINE
L7z,

512, SO —A7 =V TR, AT O#EIZTFT
el EBEOWIEEEICBE T 27 ERRODY., I
BRIV E L7z, ALEBOFETIE, Y32l —% ETha—
R /ARORY b OEE) H RS o8 T R WA e TES
L7zo FETHH SN VI2L—s Rl b iE, —20

RNyl —TELTweb ETRBASINELZ, 2O —Vid,
BB D R #ADELTIE
HWIZAH T o 720 IMRIO 7 E Tl 2 BRI ] 15 % 4
W AR HR)IENTEELZ, IMRI & FEBHIIHFZE
RSN THE 2D A EEWD5 A7 BT 25 E)
WEZFHLTIEED, MR EDEAZ K LHZEHT
&FEL7

P —R7 =N BRI R LERMEHZT TR
A EFEREYFEEMET LI BHELBMLTEONE
L7z0 E6I2, ZNOEA T B O F T H 2B L, B
FEEANFERFE DA O BRI OV TR § A A
MBHOEL 7o EAMIHZ BT R, F B 2 3G 23 e
Zype UL BB LA R O 7 OB R B iR AL
BIZOWTik 9 4. [Multidiciplinary Conference on
Reinforcement Learning and Decision Making| #3&% Y
E9 . INFTENTREZOI)LEAIIFEFITHONTHE
L7228, S HOH < —=A7 = IVIZFBERROYE L TCHIER
WICEBESLWHDOTL,

G DY~ —A7 =V Tid, IEFITF IR OFRIZE
by NTMBEE A AW T ORI O FER R 2 B T&
FL72, 51T, BOHOFEHITHRm CELIFITH ELRY
ThHY, FAMIESTRER BHRLDDOELRVE L2, S JEAE
ZIELO, - B ME OB TEH L 2B VT T,
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MFMBEMA [ATHMEERBZOMNBERS] FFY~Y—RI7—
Zhnae (2)
g% BRI (ENIAZBRZHERN MR 1 %)

201748 H2 ~ 4H® 3HH. FWF BSIDtIF——AlZ
THELIAE T —A7— VP RfEENE L7, 2ORT—L
& A THREE A A ORI HE D> TV T e E @
BRERRAAMELTEY, ZEZWALEETS723050
T H L/ P IR AR E & b 728 70 2 23S n
LEL720 SMEOWZEH B, RO % - R,
BB TRy b, R EE S, PP 8 S B E TR,
AELFIVIE AN SRAR 7 ETHA T L7,

A, R - R - LR - A XA S
b THRENTWSE 10 %D ETHTICEoTIibhEL .
FPIIWHICH AR G Fe & U CH B 6 A L R 1B i 46 AR
B ENENFL A LRI A B ORI OV TRERSNEL
720 WA, 2T AINTTIEAL A=V 0 TRTIAIVANRY
& — L n ML 2 B W) % 1 A B do 8 7 i e A e S Y 7 i
{5738 A %, functional MRI &V o725 5 5o o J5 P & 5
O FREMASINELIz WREERT—FHHON5L)
2o TETHY, EBRTHoTHRMAH 2 WA e T —
YIENT CEBRNEV) ZERR IR L E L7z, B0,
B HOERPOIHEST, HhliRL - HVFHO KL
IS B, RAL S E R VR I o O JERE L T N L AIRE 7 B OB
B CEB LN SN TEY, 2HALEO#FZ O
R BN E>THEL

REFEIIOWTO#RIT. TTRRELAESANTIE
T — LD JE LR DBTEEH SN TV LR G FH 0§
BRI URIZOWTTHASNE L2 HRARFTEY Y —ZH
VBELRIER Y AR ED I AR LD RE, G FE D
JhE o7 R ME A PR CEE L 720 IRICHE B Rl 56
D BB FEDP EFLEETELONIOW TR O
e SR SNE L7z ST A=F A2 HFEMEH L
WL BB VIR LT EIZOWT, AV T FAET IV
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EERAVCHMISNE Lz IBISHIA ZHEEEDS, KN
AL O B ((MRI) & CNN O %% 8 0 Bl % H e L 72 i
FAITOWTTHASNF L0 A THREWFZE L R RL 10 784
RLAICEALTEY, S BROBIRD Ttz 7RSS 2H
e TnEL,

NAZZDOWT ORI AIE LIS B R LAI
FoTITbE L7z 913 I EDINRA XHEE DR GED
BEFNRARX, RAXTANIREDISHECTEMBEINTL
720 NEFEEBETH>THNA X B EM) L THDEDS
NHLEVHTLZIKHRTEEL 72 BB A28, Bk
F L AIOILHEALDIE R ZMFE DD, PNIZBIT A X
EORIUIODWTITRASNFELZ, NN THARRLBERBE D%
bz F R 5L FRNIANL AHEEZIToTNDENHZET
Y EBRICZ OB DI EDNTELLVHZLIZETHE
xFL 72

HkrvarOBRIIEA T roMEN T — <2 TS
AAvary BT NELIz. B2 DA ZHE R %
BGET AIEE) TIUETR VA L) 7 —= Tl o
ICEMDA ATV T2 fToCTFA—TH v T L72bE) ik
Vol E AR RELAPL R ANETH L Tl T&2HEER
FEMVEo TRMAL FEOZALZ o258 ) AT
FL7zo ROBHLTEHMEEHERERL LA WIS HM
ENZ2KE R BT 3 SRS ORISR DH HNEY
DOFRIIECEL 720

FICESTIDOY T —AZ7 — UL, HMOBREEZ IR IIL Tl
[ CHUE D FEBRFA R T T T ASTE T AR D Ze v
DOHIEANY, G HROMFEO K R OO E T RuEatz
NFEL7 BELTFIoAYy 7O 2RO AH.
B M DT HERIHES > TUNZB M OB RRICR# LT
FARBEEXINEBNE T, HYPLHITSNFEL,



JNNS2017 £E > KR D7 LR
M FA () ERERBEEREEMAN (ATR) TRHRE)

2017 4F 9 A 20 H~ 22 HZAb Ju N B 2 3 5 1 C o 27 [l
H ARSIl b o 2 A R X A3 i S, Rl S R Y7 4
[N TAIREE IR 22D BERL A ] L T4 D#H BN E
L7zo i ORISR D OIST 4 B iR L2648
PRI SR O HIB AR THIE TR0 T TER, o A
THIRER MR I T 270V s be DR, LD XS
BT 20OV TBRG LWz EEF L,

WA RUR & MHE WSS 4212 Image and Video
Recognition using Deep Neural Networks &L TR
Za—F WAy T = % 7 R0 B 1l 0 GOV T
TE D ZEB) 17) 2 5L FBE 78 28 TOMFFERCRIZ OV TR
7o72&F LIz FEICWeb 77— ar LTSN TR 5
W RS AT 2E T FE VAN — Va3 IR IR
LCEIELTHY, 7Rk E — IR RRAIL T /272K
DOV —NELTHEBRIEN 72T — . EREREE
FLBEFAIFZE T OMM AN IS A2 25 A mixture of sparse
coding models explaining response properties of face
neurons in the higher visual cortex &L T, fifFl 2~
DG ST BRFRFRE T MIDOWT, IR R OB
Za—urDRUBREEER BT 2R G A=A 5LET IV
WZOWTIRFNT7ZEF L7, I-REETIVTIIERE W% 5] %
R 5 B RS B E TV AR R S, MR BRI 12
X3 B ORI 07— & LR U6 3 %€ 7Vl
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Workshop on Mechanisms of Brain and Mind 2018

Sergey Zobnin (Okinawa Institute of Science & Technology Graduate University,
Neural Computation Unit, Graduate Student)

The theme of the winter workshop was “Body

control and self-representation” . Investigation of
how the brain generates behavior by modelling itself
and controlling the body is the approach that is
complementary to studies of perception in the pursuit
of the common goal, i.e. understanding the nature
of consciousness, self-awareness and other cognitive
processes. The workshop enabled experienced
scientists to present results of their decades-long
research projects as well as fresh academic recruits
to demonstrate preliminary results of their theses.
The presented studies demonstrated a multitude of
approaches to understanding how body control and
self-representation are implemented. These range
from neuroimaging studies and computational models

of the neural mechanisms to behavioral studies and

models on the level of individuals and even societies.

The notions of hierarchy and prediction have
been crucial in studying the neural mechanisms

controlling the body and underlying self-awareness.
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For example, Professor Jun Tani presented data
from neurorobotic experiments in which a recurrent
neural network implemented a recognition process
in a hierarchical bottom-up manner from fast to
slow representations. The timescale hierarchy was
achieved in the networks built on predictive coding
principles, such as the propagation of prediction and
prediction error signals. The author believes that the
interaction between bottom-up recognition and top-
down intentions may account for the emergence of
conscious phenomena.

Notably, predictive coding finds its reflection in
the sense of agency, ie. attributing actions distinctly
to oneself or the external world. Professor Hiroaki
Gomi conducted behavioral experiments studying the
interaction between visual and motor motions in a
target reaching task. The data suggest that the lack
of motor-dependent sensory predictions can be the
cause of visual illusions such as Duncker illusion.

Researcher Atsushi Yokoi used fMRI experiments
to directly investigate neural hierarchical
representations of simple and complex motor
sequences. The presented work indicated possible
coexistence of both hierarchical and non-hierarchical
representations in primary and secondary motor
areas of the cerebral cortex.

In the behavioral study and the computational
model by researcher Ken Takiyama, the errors of
future actions were predicted, which allowed to

explain and reproduce multiple motor-learning-related




phenomena.

Technologies such as virtual reality have enabled
researchers to better approach the questions related
to self-representation, including social interactions.
Researcher Antonia Hamilton presented her work
in which she used virtual reality and near-infrared
spectroscopy to probe the mechanisms of imitation.
Researcher Tatsuya Kameda used computer
simulations, anthropological and behavioral data to
argue that egalitarian behavior can be an adaptive
device to reduce statistical risks involved in resource
acquisition.

Metacognition was tackled in the experiments by
researcher Aurelio Cortese, who used real-time fMRI
to deliver neurofeedback and manipulate neural
correlates of confidence. The participants could
implicitly access the spontaneous neural activity that
determined the task, thus maximizing their reward. In
addition, learning resulted in increased connectivity
between basal ganglia and prefrontal regions.

The molecular mechanisms of memory were
addressed in the presentation by researcher Hiroshi
Nomura. Their studies showed that the weak
long-term memory engrams can be reactivated
through activation of histamine, thus restoring
access to forgotten memories. This was achieved
by administering inverse agonists of histamine H3

receptors that downregulate histamine synthesis and

release.

Researcher Masafumi Oizumi used Integrated
Information Theory to make predictions about the
boundary problem of consciousness. Based on the
theory, consciousness results from locally maximized

integration of information. The author discussed

theoretical predictions and possible ways to test them
experimentally.

Finally, the poster presentations allowed fresh
research projects to be presented, discussed and
constructively criticized. A wide range of projects
from computational models to neuroimaging and
behavioral studies was presented.

Together, the presented findings and preliminary
results will inspire further scientific progress towards

understanding the mechanisms of brain and mind.
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