oU-07

TR AL 5 85 [l = [E R =
FEEEEZEA L REEME I ED S EBREIECT O
i PAIRRESEE
H s P FH AT PEAHIE IR T
TBROKLFRY:  FIEREEIFIEN CiNet  * KRR
1 FL®IC [5, 6] 1T &k o TIRR SN RRHLIENT (Representation

Yamins & [1] 12 & o THEIGFRZ WS 2 FEEE
ET VDG & N O IE IR D FE &I AL O JE D[
WHREMEEDSH 2 Z e DRENTWE, BiAA=a—FL
Fv b7 —2 (CNN) % BTSN 2175 BRIz, #%
BIRRHL & 72 2 AR DRFE O AT HE 5% 24 C 2 IR
REATZZ LD, HEERO—EICE2 TV
DO EEREETER L TVWS., ZOZe 2%z, K
2Tl CNN 2 W CHIGRE2S 5 2 S 7zBEo e b
M DIRRE 2 HEE 3 2 BRI, TEEAEME [2] ZoRlb L 2B o
HGHEL LE2WGEEDb D r Tl INE Zh 2
NOFRIEE 2 LS 2 Zick b, FFELETLOD
ANERE 72 2 B ORI E S EEGINCE D 2 58
ZIOTRWERL TED LI REVDDH 5 DHPITDONT
BRIV, ZOBERDOEYSHEZMEET 5.

2 ERRIET ORAIKEHEE

TR E 228 € 7L ResNet-50 12, H{RH DYk
WAL THEREZ Y THEEREZENT 22y bV —
272 L THIL L T%% ¥ % Attention Branch Network
(ABN) [3] ZE AL, i U 7= EI{REHEED S MIEER
REZTHIT 2. ZOB, ABN OFHIC X 2 E{GEHEE
5 DITEERIE T RN BT 2 HEE D ZELIC O W THGE
2175,

ABN 1%, Attention Map & FREN 2 EI{RH DFEYAD
R (Attention) ZF{b U7-fEBXZAEK T2 Z ik
h. Wik Ro# b e AlgEic L, EARX G252 T
R MEREDM LR BT 5.

ERFE T OIPIKEE ZHEE 5 5 72012, EIRRHEE
H O IRIREEZ TS 2 ¥ e T (4] ZHEERT 5. T
U 7 I NTE B O XA 2 HE X 5 72 1T Kriegeskorte &

An Approach to Estimation of Brain State evoked by Visual Stimuli by
using the Features extracted through Attention Mechanism

FtHaruka TAGUCHI (1720527 @is.ocha.ac.jp)

FSatoshi NISHIDA (s-nishida@nict.go.jp)

FShinji NISHIMOTO (nishimoto.shinji.fbs @osaka-u.ac.jp)

FIchiro KOBAYASHI (koba@is.ocha.ac.jp)

2-639

Similarity Analysis: RSA) ZHWTHfTZ{1T5. RSAIZ
BT, RDM (Representational Dissimilarity Matrix) &
WH, MRE T IHEHDORHAGDOEOIFELE 2 RS
1T9RAF T 5. RDM ZAFl3 % Z & C, MREHF T
DB ZETR LA R Z IR T 2 2 L 23AREICIR 5.

3 EER
3.1 EEREIE

TS EhAE I O FTAEN G 2 &L EifR e LTI L
7=d D%, ResNet-50 THlE N7z ABNIZATTE LT
52, ABNOMER D D /72 L DZIRZEND S Do Sl
H U 72 SRR D> & Ridge S EIRZ W CTIKTEBIR
REZHEE S 5.

EHRAAE R
fMRI THER voxel
® — i I
L géﬁd =5
(=] [z |
Attention Branch Network FiRIBEEED
- voxel voxel
clip Techanism - o
H g
reature 7 with ABN e
tract feature ridgeElf#
i vorel
. \ without
ABNTattention® ABN
PN AR s feature
1: FZERIEE
=1
32 EEBREE
—_
ERAT—%

ResNet-50 33 & OF ABN 1285\ T ImageNet %> TH
ANCEE LT VRS 2. IS8T — % 2 LT,
BOLD f§5% fMRI % W Taok L 7= g iss) 7 — &
DREITHE T 3 70,933 KItD 7T — X EFHH L /2.

AW TIE, ABN OB a2 — F https://github.com/
machine-perception-robotics-group/attention_branch_
network (23D %, Pytorch DA EHED ResNet — 50 ZR—R 5
A VETAE L, BERERLTV, ThckoTELNIZETLEHV
7.

Copyright ©2023 Information Processing Society of Japan.

All Rights Reserved.



TR AL 2 2 85 [l [ R

AttentionZs L Attentiond V)
UMAPIZ & 3 OBLE0. 1T
AR
’7” ,:f‘:» <
© REMOFIRL

Anterior Anterior

Right

Hemlsphere

Left

Hemlsphere

& 2: p<0.01 TIHEHIL 7z FHIKTE
LI SoREI iTE vt OB k|

HSRHYEIX, ABN 2@ L Cattention H /2L D%
DL 7.

FSLETI

E{GRH R & IS E DXt 7 — & (87— & 7,200 X,
Al 7 — & 600 xf) & W TR 27 112DV T Ridge
[ 2T, BIEEPREZHEE Uiz, HEE S N7 NiEE)
TRAE ¥ GHHI U 72 BISENIREED &7 Y o~ OFERARE % A,
IR REARE THEEAE & 37— & O B IIMHBITEIIFE L
2V REREL, MHEICT pED 0.01 ITOHD
ZXg e UTHBERB R N B X ORIz 170 7.
RSA DFRE

FEbeTc X b PRl N ITEERE DY (G
T—&) x (RZ7Enr) e LTHELNE., ZHUIHLT,
(KZ7+tn) x (KZ7+kL) ORDM 2E2Z 212Xk D,
THIRTEENREEICHT 3 2 R 7 2L OBGREHRZ 5.

4 HERER

UMAP % F W7z =R Z2 AN O U 721K, 3 i
Z DGR % Pycortex* DiKD flatmap 127 v ¥ 7 L 7z4E
REX 21T

attention 2375 R 7 L)L OMHBREIC XL o TED K 5 X«
MR IIT O EFANRB I=D12, HERBEOED 0 L
LEO01DIF, 0.1 A E020F, 024 03T, 031
£ 1ZhHIFT UMAP % w7z ZRITZER A~ O L 7=
X, ZDiEHR% Pycortex DI¥D flatmap iI~v v B> 7L
TAERE K 3 IR

5 ER

2128\ T attention H D /72 LIZE T 5 UMAP D A]
L TIEEN R 57, attention 72 LD B DB L TIX
HRETUICBN TR D DPRZT 5w i LT,
atttention » D Db DI, WO BRSNT. £/, FEME
DOAFLDOR & D attention H D /72 LD E L & BHIKDE

*https://gallantlab.github.io/pycortex/

2-640

0.13E0.2UF 0.2B{ EO3MT 0.3k

RERF I

3: FHBIFREIC & 2 T RIS B O Al B EAS R

B MRS Z v ASbAr o 72, attention 72 L D
b DIFFHIHEIT F 2D 2 THEF A DAl WERBIED L &
A, attention H D DD DI L Tk & b [LHFICH/z»
TR COEMMEE RN TE S,

3BV THERED S WZ EHER 2 2O F W
703, MHBEREBDMENE EHERIRDE DRI L TV 3
Zebhrof. ABN ZET Z & THIEZRZT, RIG
LTWa T & Z 5 TRV & 23 UMAP TR L L
BN TV A AR H 2 e E R 5.

6 &

ARWFFETIE, WERE G Z 5 2 72 FE D IS E)
Z fMRI CHEHI L, [ UE(E%Z ABN ZHWTHIH L
attention & D /72 L OB E & IXIEE) 7 — & & OXfIS
Bz e b2 5MRETLVEZMELL. ABNIZK-T
HAOT SN EERFHUED S EFS 2 2 & TRHEEIR
BHEEIZBOWTED XS IEHAT 2001220 TOHEE
2TV, ZTORROIELMOMGEEEI TR o7z, Z DRGHE,
UMAP 1Z & 3 ZRITZEA O ] LS R T IXETIcE
U BIERERHDRD OEVEEZ SN TER. 20D
FEERIX ABN 2MEH L TV AHBEED B W £ 2 5.

SHOFEL LT, ZORREBEZ T, X5ICHIE
DD TESEEHRERD TV EZW.

SE Xk

[1] D. L. K. Yamins, H. Hong, C. F. Cadieu, E. A. Solomon, D. Seibert,
and J. J. DiCarlo. Performance-optimized hierarchical models predict
neural responses in higher visual cortex. Proceedings of the National
Academy of Sciences, pp. 8619 — 8624, 10/2014 2014.

Dzmitry Bahdanau, Kyung Hyun Cho, and Yoshua Bengio. Neural
machine translation by jointly learning to align and translate. Jan-
uary 2015. 3rd International Conference on Learning Representations,
ICLR 2015 ; Conference date: 07-05-2015 Through 09-05-2015.

Hiroshi Fukui, Tsubasa Hirakawa, Takayoshi Yamashita, and Hi-
ronobu Fujiyoshi. Attention Branch Network: Learning of Attention
Mechanism for Visual Explanation. In [EEE Conference on Computer
Vision and Pattern Recognition, June 2019.

Thomas Naselaris, Kendrick N. Kay, Shinji Nishimoto, and Jack L.
Gallant. Encoding and decoding in fmri. Neurolmage, Vol. 56, No. 2,
pp. 400410, 2011. Multivariate Decoding and Brain Reading.

Nikolaus Kriegeskorte, Marieke Mur, and Peter Bandettini. Repre-
sentational similarity analysis - connecting the branches of systems
neuroscience. Frontiers in Systems Neuroscience, Vol. 2, p. 4, 2008.

Nikolaus Kriegeskorte and Rogier A Kievit. Representational geom-
etry: integrating cognition, computation, and the brain. Trends Cogn
Sci, Vol. 17, No. 8, pp. 401-412, Aug 2013.

[2

—

3

—_

[4

=

[5

—

[6

=

Copyright ©2023 Information Processing Society of Japan.

All Rights Reserved.



