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Figure 1. A sample screen presented in IAT with sound symbolically
Congruent choice set or sound symbolically Incongruent choice set.
Subjects classified whether the audio stimulus contained /i/ and /e/ or
/o/ and /u/, and whether the visual stimulus was spiky or round, as
quickly as possible.
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Figure 2. Percentage of correct answer of associative memory task (n =
25). The horizontal axis indicates sessions and the vertical axis depict
percentage of the correct answer. Error bars are the standard error. The
dashed line represents the chance level.
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Figure 3. Correlation of sensitivity of sound symbolism and slope of a
learning curve Incongruent trials. Each dot means each participant.
Spearman’s p = —0.68, p = 0.02
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Regular exercise has been shown to improve executive functions in elderly individuals and in young adults with extremely higher
levels of exercise. However, there are few evidences for the relationship between regular exercise and executive function in other
populations. In this study, we investigated the relationship in individuals aged 20-59 years. Internet-based experiments were
conducted with 400 participants in Experiment 1 and 600 participants in Experiment 2. Regular exercise level was assessed by a
questionnaire, and executive function was evaluated by a task-switching task. The results of the experiments did not show a
monotonic correlation between the regular exercise and executive function. Previous studies reporting the significant effects of regular
exercise on executive functions in young adults compared the individuals who exercised extremely with the sedentary individuals. In
contrast, the present study focused on young and middle-aged individuals in a common population. It is considered that in this
population, regular exercise does not have a significant impact on executive functions.

Keywords: regular exercise, executive function, task-switching, internet-based experiment.
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Previous studies investigating contextual cueing (CC) have assumed that participants learn the association between the target position
and the configuration of distractors, leading them to disregard trials with random configuration as lacking information about target
position. However, such trials contain information about target location since they also have fixed target location. The present study
aimed to investigate whether participants implicitly learn any meta-context, which is defined as participants’ belief about how context
generated. In Experiment 1, 50 participants completed a visual search task with both repeated and novel conditions. The results showed
a reduction in search time in the repeated condition compared to the novel condition, demonstrating the presence of CC. This was
accompanied by a deviation of the first fixation toward the target positions with repeated configuration. The first fixation in the novel
condition were deviated toward target positions with repeated configuration rather than target positions with novel configuration. These
results suggest that the participants learn a meta-context in which all search display as fixed configuration with different frequency of
occurrence, which influences search behavior in the novel trials.

Keywords: visual search, contextual cueing, attentional guidance, implicit meta-context learning
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Search asymmetry is a phenomenon in which search performance dramatically changes when the roles of search items (i.e., target and
distractor) are swapped. Although the magnitude of this phenomenon has been reported to vary across cultures (Ueda et al., 2018), it
remains unclear what factors cause such differences. To address this issue, we used one of the saliency models, Attention based on
Information Maximization (AIM; Bruce & Tsotsos, 2009), and examined the possibility that differences in cultural landscapes drive
differences in search asymmetry. A set of visual features included in each cultural landscape was extracted from photographs of
cityscapes we collected from all over Japan and an overseas database using independent component analysis (i.e., the computational
model was trained on the visual features of each cultural landscape). Using them as basis functions, the saliency of visual search displays
based on cultural experience was calculated. The results showed that the size of the attention window could explain differences in the
magnitude of search asymmetry regardless of differences in basis functions. This suggests that cultural differences in search asymmetry

may be caused not by what people have seen, but by how large their attention windows are.

Keywords: cultural difference, search asymmetry, saliency, experience, cultural landscape.
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An objective estimation of the development of attentional resources to a visual task is desired for the development of products and
services. For this request, we have developed physiological measures, such as auditory evoked potentials (AEPs), eye-fixation related
potentials, and eye-blink durations. Here I introduce the estimation method by using AEPs elicited by task-irrelevant probes, in which
task-irrelevant auditory stimuli are presented and participants are instructed to ignore these stimuli. The amplitude of AEP can decrease
with increasing the amount of attentional resources deployed to a visual task, because residual attentional resources that can be consumed
by the processing of auditory stimuli. A series of our empirical studies revealed that 1) this measure reflects not only the mental workload
but also the positive cognitive states (e.g., interest and pleasant), 2) a multiple-stimulus paradigm can dramatically increase the temporal
resolution, 3) the N1 and P2 components of AEPs can reflect involuntary and voluntary deployments of attention respectively, 4)
concurrent measurement of eye-fixation related potentials and eye-blink durations can help to understand the state of attentional

resources totally.

Keywords: attentional resource, event-related potential, task-irrelevant probe, pleasure, mental workload.
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Figure 1. A typical waveform of auditory evoked potentials.
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A saliency map is a representation of the strength of visual salience as a 2D map of the visual field. In this talk, three approaches
(neurobiology, machine learning and information theory) to computing saliency maps will be outlined. It will be shown how these
studies have deepened the question "What is visual salience?". Finally, the author's previous applications of saliency maps to attention

research will be presented.

Keywords: salience, saccade, eye movement, free-viewing

LI

W B EFeE, b LABMHTWE R HIE, b
NbET ICHICERMLKZA S, ZIUTHEN
D(salient)22H 72, LLEBOZEICHNH > TH i
DIVUTZEZICEZMIT Ry, DFD THNRHEND] &
WO ZEIANED L ERTHD W E WD 22 MR
ko TE D, HEAICHIL D & W) DEFEME: %
R U = > Rvisual salience & ’E53(Yoshida, 2017),
RSV AZERTDHROITE HENOT A7 A
NEY EH_RTEHIEDR L ETCTHADEELXTZT
HIZFESIT 5., FEREmRRE & 72 H(Itt, 2007),
TOXINREEY Y T RO E AR OUR T v
TELTRELELORY Vo v— =TT,

AGEETIL, PV v— s =y TOREFIEICS
W, 3207 Fa—F (MR AEYT, HEETE . EH
FENCOWTHERET 5, 2O DORFED 1Y
TUREHAZ2DN LN N EED X S ICIEES
HE TV o0 ERT, REICEENINETIIT-
T&e, Bz v— vy TOEBEWIE~DIGHIZ
DWTIRITT 5,

HRAEYMFENT S —F

F) oo v— vy 7ORKITFEEDLHFICH D,
Ann Treisman! IR FAEE DOE T /L & L CTRIEGRE & HE

i feature integration theory Z #2"E L 7 (Treisman &

Gelade, 1980), HFEEEBEEm Tl FLEP I RFEOE
. o, X7 0)TWI T L CREE SN, 20O
D BRMERINTH A SND, ZOME S~y Fat
Voo i— <y 7 EMEAT, #A D winner-take-all
L TIREND LWV ) FHRIRIET LR S
(Koch & Ullman, 1985), U o> &WIZ@E{EMN LYY =
Ve e vy TERFETOFEMNRERE T LT AL
1E > 7= D H3tti-KochE 7 /L (Itti et al., 1998)7 - 7=,
Itti-KochE 7 /L OEE % Figure 112~ 7, fRREFHIN T
EACWATAERN 7 S, BNOEyERHE LIzdH & T
winner-take-all CHE G SV D, #EE 72 D O IIHHMH] A
T = AN, KIKEE COMRTE ClE, & 2 B E
R L 7o i ~ D BT A )X, D FEDLY D
FREPALE RIS L 72 A~ I TnEh 2 5| & & = 5,
Nl g V= K 1T 2 N e =M e e N e 02
EETOT 77T QB DRIREIT> TN D
Tl D, ZORBIIHRT L0558 Criim s o

IS, = 9 L TCItti-Koch® 7 /WK CTi T
TWAHENH 2> Z & TR L TEHLTWD
(salient Td 2B R L T 5,

e el
ATTBHE | iy
' h a

A FTALER
BE e | Bl B

[1] "
RHMEIA B Z X L
ety [ O 2 2

B~y JOME

SEUSISE -

Figure 1. Itti-Koch D% U > i— « = v FFHE O

Itti-Koch =& 7 /WIS 2 VTV D & 5 EBR T
WA T Ta—F ThHEWVWE D, £,
Itti-Koch &7 /U T TOMFHMALEE & 535 £ IS5
B D FUCHIRAE FRI T 2 S ED B, M E OIS
DUVl (Veale et al.,, 2017) =S L TIE LV,

RAEYFHT Fa—F 06 0 RER

TV v— 2y EbOHERE Y~ TOT Y —
Ea—oA T &7l & OB 2 THIT DD
BENEO(Itt & Koch, 2000), L2 LEFRO THlEs & LT
oI, MU=y — - =y TR LV R
DHBTHELNTWD TIOR3, ZDizd, =
V= e 2y TEPBRT AN S S TE L,
7= & Z XM 2N 2 7= D (Cerf et al., 2008),
REZDOEWR EDERRFFEEZMAZ T2 D(Xu etal.,
2014903 % 5,

Flo by AT ERICONVWTH, Uy —
~y AN Ny T E Y TR LB~ T
priority map»3 & 5 & W9 ET LD H D (Itti & Koch,
2000), #EIEE~ v FIZBT b OO FTEEIREFIZ 5
D EWVIE IR FETII LS ZIT B TE = (Veale
etal, 2017), LU by 7 X U EEOET METIE,

http://www.L.u-tokyo.ac.jp/AandC/


file://2/1/2/

Technical Report on Attention and Cognition (2023) No.24

HAHPROLNTZBRETD by 7H T AEREHET DM
BN B 7= 8O (Peters & Itti, 2007), — AL 238 Lo,
Fo&x <DL A, Fy XTI NEREHET D L
TIEFEAENTHENT A o TDHZEE2DHDT,
FPol-birEcr ) ooy — - =~y 7Z2EHETN
EEVDOTIERNWEAIM?2 Lo IWZEIWIT T
0 —FREEANTED BTN 5D, DL O TE
7 7 —FIZOWTHEZ TR X9,

BREEN T S an—F

PV y— vy TBRLo TV DLONEGRE AT
ELTHEXAT, TOWEBRTFNEHNTHLTHLAR
HIE, M E CEBLRRARMEE, =2 —T 1%y
T — 7\l & AR DX A 54T, BB
MO TRIgRE 7H S D, FEREZIC, RO
Bt % 52 U, SO TiEr) o v— . <
w7 LTIRTZENTELEIIRDIEAS D,
FEFE b ==2—F %y M
convolutional neural network (CNN)DA#IE % £F> T 5,
Z OEBFIT ZIti-KochD ¥ ) = v— - = v 7 Tl
PRI EM PN 72N A HIROFTH TRIE L Tz, B
WEEE) T 7 a—F Tk, ET—Z OB & DR
Zh/MET DX I OELEFE LI ORI
7=(Vigetal., 2014), & 5(ZDeep Gaze TlX, B> F v
DR =2 —F )V v ME§3HZFImageNet D45 g T
DEAZZLAEDEDLZ LT, LD RV T
Hzs 2 AL L T A (Kiimmerer et al., 2015),

WAREE OO X N T 7= LT, 7
— 4 LR E A L LR v — 2 T R bR AE
o7 ) AT, N EOBFETLLNDORHD
(7= & A TEBRDEE), V)T v— - =y 7IZon
THAkkZeN Y Fv—2 T A MBI, 7oL x
ILMIT/Tuebingen Saliency Benchmark (Bylinskii et al.,
2019)Tl, Efg & RS OX 2 HE L CEE AT
— % ERREER T — #1253 D (Borji & Itti, 2015), AF5E
FIIWEEA B COEBDMOTHEZRHT DL, B
DRI E DEBEZFHRE LTI F U T 2AED,
T L o T EFEDDeep Gazeldiffiliag # UL H TV 5,

BRFEER) T 7 a—F b DR

ZOXEIRT R TITBNTL, MEEEoT
o —F (%, Itti-Koch®O AR AEM T 7o —F L X
TP o LN LV, TITHRAEMZERT 7o —F %
HBORBEIRDIEA I M2 EART LT, £Z TR
WHTRE 20X, ooy — - <wo7liEb £
Th, HEEZFIK WY AR Z2K T~y 7 & L
TEBRLELDEE WD Z L7, #WeEE 7 7 a—
F DT o T D DI O T HRlgs OVERR TS, R
PV R LRSI LSS TR, Tl
ARV AT EIEEL LD v

Z O % BEEERGE L 720923 & 2 (Koehler et al.,
2014), BRF IR AR LT, E2REREY
VU ARENNEZTH B ), BxbHEELTUL
To3@y kit 5, )~ v A7 U v 7 T—FHH
OEFINEZNEEZTH DL 9, 2) BRI ZFT)

2

b, [—FASOEGINIIELAELBIZH DN ?
IZEZTHH 9, 3)HFRBFHAZI TV NG, HEIZ
WEHEEZRTHEH (7 )= a—A ), Tk
B Itti-KochOH U = o— - = o F L FBENE -
7=DI1X1) T, DTHBEMED -T2, DF V| Itti-Koch
DYy — <o E TWhIZABSOBATN E
ZREEEID EVWOIERTIZT > LTEI Z2ZVDTE
ST,
ZOMBERSE 2T, BBEEN T e —F iz 0
Th, SURTOIZ Y v I OT—FEFEHT—4 L
LT 7T 7Fa—F b EA TS, LNLESDFEND
YR b Aol 7o) = S el Sl 5% 7N /Al M s S e
R EWVIHHWNOEESTEAS S,
FITEBEILRDTEA D EFEZMNEZTWND DN
FE~ > sensitivity map7S, REEE~ > b (3RS
DB THEORPEZ RTTZDITHN LTV, &
LIRS X > b U — 7 TIEmg R EE) 21T - T
W5, TIEZDOL I BREORIEL 720X EDE Y
YT D, FNEHIR LTZONE~ 772
(Smilkov et al., 2017), 2 F VW EE~ v S IHdHE T &
LB ED L B informative TH AN ZE R LTV 5,
DIVONBEIRAEBEIT 5 BIIHE S — Oz
72 B 72, BN OMERE Y Y = X LERTE DG
WEIIIBRBWIERR S 2572, ST )=
Ve TOFHBEICBIT A IERERNT e —F I
DWW L L 9,

BHERNT o —F

WD H M BESEDODIIHE D FUIIH 5 WK B 2 7
B o, BEY Y =R & TR A A U R H &
W2 D, RIZHRVEFNE RISV E 22 IS Wik
B CHZIULBNIO(F T T A R), 7T 4 ATk
M2 ERR & W 2 5, AR ViEm s TR S
INIIRIEETH D | EWVIHIEELLOBILEZEWRL T
W5, TOXEHICLTHES VRS T T4 X%
NS RIS TR A HIZH 9 O A tti-Baldid <A ¥
T ¥ 7T 4 XA (1t & Baldi, 2009),

(=}

P
Belief dﬂ!’
0.06 0.06
Prioﬂosterior
0 0

0 0.5 1 0 . 1 0 0.5 1
Luminance Luminance Luminance

Y

_— 2
It is whiter
han expected

0.2

.IO
’0

0

o
o

Bayesian
surprise = ~0 0.2 (bit) ~0
Dk (prior|posterior)

Figure 2. XA U7 VB 7T A4 AOFE



Technical Report on Attention and Cognition (2023) No.24

RA T W T T A RNLENE DA AP A % i
el LTWD, Db R OREEIZ OV TOREE
EWERGAE LTSI EAIREL TS, T2 z2IT

THRICHE > TV A DIFKEDO|ETS] LWV bivbi
DAZAIVTIEEL0.5% HULNT RS » T2 R0 & L TF
HT& 5 (Figure 275), Z ZICHHIITEE AT & L
TIREDRTEDB B = & L TH OISR
AT DOE|EHi(Prior) /) b B % 74 (Posterior) TR & < 134
B 72U\ (Figure 278), (Z DR BEIAIZ A XHH T
1TTONDNZ Z TSI B AL 20y, ) LavL
FWEEA W81, BUEORESE TR LW
bDOERTND | EEES HMEDN B 5 (Figure 271),
Z Z CPrior & Posterior & VN 9 572D DSR4 DT
0 B % ER{bT 5 DKL divergence & W D & 72(X]
W TIEDk(AB) & LTEREL), "M VT B 7T 4 X
X2 DL REEOEILEEZET, OEOTEHVA
DRI LoD A, bivbhOE&ITT I TX
DEAWHDER TS E7po TREIFEM LN
(Figure 245), 2D LI LTA VT BT T4 X
IXREFIAO 2 BB SR 2 LS R T2 E R T 5,

[F U7 A7 7 CEMRAIEIC DN TH ERELT
X5, WEMNIKEEsToEXx, FLOHWVWRIE T2
HHIIKE—BTHDLH] EWVWIHESEELETDHZ L
FEET S, ZOX L THEIIZOWTOREEE b
DI oFEL LTERNY Y 2 22 ER(bT 5,

2O X DI L CEMPISMUE & RS U Z RS
LIS PT BT T A RIS & L Cltti-
KochE7 /L X 0 & miAfg & 72 5 (Itti & Baldi, 2009),

HWREREIT 72 —F O DREHA

ZOXIRT I —TFEILICBESEELDE L
THHMH T R /L X — 5 (Friston, 2010) &£ 2. 5 Z & N T
&5, HHZRAVX—FBTIEIRA T v H 7T T4 X
ERITL ., AARDIRBEICHOWTDIEEREZEHFTHZ &
DHETHDHETH, LMLEHHZRLX—FHETIX
S OISR OREREE 2 LV EfEICT DD & LTYT
BERZ 5, BHZRAX—FEOPSEA T v 47—
REFBEHY 2 AERIBELTAHAL D, L 2IEH
HARF L — 2 TE T2 RT3 & 5 (Figure 37£),
FHLEZRTORHDLDT, oy r—KRE L THZL,
BT D Z & Do T (Figure 34),

FREAELEZRBREEIC
BRHIZh3sDFH|

HEELETZETWS,
s=1 %ﬁiﬁu lJT \l\éo

s=1

BEDTOEAD _ ar(BLEES)EWS{TEE LI
BRGUIUR =  CECEB=NAMia)

Figure 3. HH = 3% L X —FEICBIT AHREY U T 2 (FH et
al., 2022)

3

ZDLEEIToTWAZ EIF, Py r—FRTHZ kI
X o THTUZ DN T DI & DO FER A 53 A (7 i 7)) %
LRI DNNEDO~EEFTLHLENS ZEE, £
LTHET o283 EmN 2T TF Il e B S
BFHIUE, BEOEILEA T YT T4 A)NKE
L7280 . DEVEHRERBNPRETNENS Z LT,
HWEGRNRT7T 7o —F bt iRz d
TR > — v OBMR & BRI O oW T idfE o —i &
LCIADZENAREE 2D, £, U XL
) EETEMESITIFZEICB VTR, HDHT AT LANIE
FIFAOEBEZSIEEZTREIZRTOIMEDN
DEET Y = ), TR = R &G
DT TIE N2 ENEMRBEERN T e —F b6l b
T2 5 (FHH etal., 2022),

VY2 ov— <y TOEEHFE~DIG
H

BRBRICEENINETITo X, Bz v—-
< TOEBFIE~DIEFFIZDONT 8B Lm0,
FPELHIEROHEICEBWNT, EROV VO
Uz A2V THFSE L7=(Yoshida et al., 2012), 5—
AR 2 4815 U 7= U MR O R B IR L7241
I A SRR IN G CIIR T 203, oA K%
2 B AR IRV (Yoshida & Tsa, 2015), D% Y Z D
JVTERBE LR 1T 27, TIRERO T VIR
RV ADOEREFHTED0?2 7)) —Ea—A
IR OBMEII LS 2 A, BROVIVIZHE Y
Vo ADOBEWE ZAICHZRIT CWE, 202 &k
BRICBIT S MEEFHRARME ICHET Y =20
THHRUE L EENDENVN) ZEERLTWD,
FROOMGETIE, HAKIVERE TCOMRMBT —
Fha)zrv— vy LoTHITL TS,
ARFPEBETIZ TV —E a—o > I HOEBROBE
FEEfEAFE Y Y (Benson et al., 2012; Miura et al., 2014; Morita
etal,2017), FEHFILZINANHERT Y = 20ENE D
AIZHEBPHRE LTV DE NS EB 2 THGEEZ T 72,
ZOFER, A RIPERE TIIHNT Y = ADEWN
EZAIHBMERIT TND ENS Z EEHLNIZ L
(Yoshida et al., 2022), =D X 9 72 f1HH U = ZDE
BIIHA RFVE D GHEIEIR OFIE A 7 = A L& L THE
E STV R YU = 2 (Kapur, 2003)73 &5
PV RZONTHEX TSI LEAREL TN D,
ZOXoIZLTH Y o y— - =y FE Wi
IR ESORARRBICBIT DR ERD A = X LT
OWTRBE 5252 ENTE 5,

RE

PV v— =y T OFEBME~DICHIZ, TV
Ty —y TOHBEORIERY AL Z LT, &
% EBITHRE L — 2 O L EL B o 72 A fif
T5Z NP/ TE D,



Technical Report on Attention and Cognition (2023) No.24

i3

AR D—ER1%. ISPSEHFE 20H00001, 22H02936.
AMED #EE 5 JP19dm0207069 DX 4ED b & TI1io
i,

51 F 3R

Benson, P. J., Beedie, S. A., Shephard, E., Giegling, L.,
Rujescu, D., & St. Clair, D. (2012). Simple viewing tests
can detect eye movement abnormalities that distinguish
schizophrenia cases from controls with exceptional
accuracy. Biological Psychiatry, 72(9), 716-724.

Borji, A., & Itti, L. (2015). CAT2000: A Large Scale Fixation
Dataset for Boosting Saliency Research. ArXiv,
1505.03581.

Bylinskii, Z., Judd, T., Oliva, A., Torralba, A., & Durand, F.
(2019). What Do Different Evaluation Metrics Tell Us
about Saliency Models? IEEE Transactions on Pattern
Analysis and Machine Intelligence, 41(3), 740-757.

Cerf, M., Harel, J., Einhduser, W., & Koch, C. (2008).
Predicting human gaze using low-level saliency
combined with face detection. Advances in Neural
Information Processing Systems 20 - Proceedings of the
2007 Conference, 1-8.

Friston, K. (2010). The free-energy principle: a unified brain
theory? Nature Reviews Neuroscience, 11(2), 127-138.

Itti, L. (2007). Visual salience. Scholarpedia, 2(9), 3327.

Itti, L., & Baldi, P. (2009). Bayesian surprise attracts human
attention. Vision Research, 49(10), 1295-1306.

Itti, L., & Koch, C. (2000). A saliency-based search
mechanism for overt and covert shifts of visual attention.
Vision Research, 40(10—12), 1489—-1506.

Itti, L., Koch, C., & Niebur, E. (1998). A model of saliency-
based visual attention for rapid scene analysis. IEEE
Transactions on Pattern Analysis and Machine
Intelligence, 20(11), 1254-1259.

Kapur, S. (2003). Psychosis as a state of aberrant salience: A
framework linking biology, phenomenology, and
pharmacology in schizophrenia. American Journal of
Psychiatry, 160(1), 13-23.

Koch, C., & Ullman, S. (1985). Shifts in selective visual
attention: Towards the underlying neural circuitry.
Human Neurobiology, 4(4), 219-227.

Koehler, K. L., Guo, F., Zhang, S., & Eckstein, M. P. (2014).
What do saliency models predict? Journal of Vision,
14(3), 1-27.

Kiimmerer, M., Theis, L., & Bethge, M. (2015). Deep Gaze I:
Boosting saliency prediction with feature maps trained
on ImageNet. 3rd International Conference on Learning
Representations, ICLR 2015 - Workshop Track
Proceedings, 2014.

Miura, K., Hashimoto, R., Fujimoto, M., Yamamori, H.,
Yasuda, Y., Ohi, K., Umeda-Yano, S., Fukunaga, M.,

4

Iwase, M., & Takeda, M. (2014). An integrated eye
movement score as a neurophysiological marker of
schizophrenia. Schizophrenia Research, 160(1-3), 228—
229.

Morita, K., Miura, K., Fujimoto, M., Yamamori, H., Yasuda,
Y., Iwase, M., Kasai, K., & Hashimoto, R. (2017). Eye
movement as a biomarker of schizophrenia: Using an
integrated eye movement score. Psychiatry and Clinical
Neurosciences, 71(2), 104—114.

Peters, R. J., & Itti, L. (2007). Beyond bottom-up:
Incorporating task-dependent influences into a
computational model of spatial attention. 2007 IEEE
Conference on Computer Vision and Pattern
Recognition, 1-8.

Smilkov, D., Thorat, N., Kim, B., Viégas, F., & Wattenberg,

M. (2017). SmoothGrad: removing noise by adding
noise. ArXiv, 1706.03825.

Treisman, A. M., & Gelade, G. (1980). A feature-integration
theory of attention. Cognitive Psychology, 12(1), 97—
136.

Veale, R., Hafed, Z. M., & Yoshida, M. (2017). How is visual
salience computed in the brain? Insights from behaviour,
neurobiology and modelling. Philosophical

Transactions of the Royal Society B: Biological Sciences,
372(1714),20160113.

Vig, E., Dorr, M., & COX, D. (2014). Large-scale
optimization of hierarchical features for saliency
prediction in natural images. Computer Vision and
Pattern ....

Xu, J., Jiang, M., Wang, S., Kankanhalli, M. S., & Zhao, Q.
(2014). Predicting human gaze beyond pixels. Journal
of Vision, 14(1).

Yoshida, M. (2017). U =2 > —. R SREHL
https://doi.org/10.14931/bsd.3007

Yoshida, M., & Isa, T. (2015). Signal detection analysis of
blindsight in monkeys. Scientific Reports, 5, 10755.

Yoshida, M., Itti, L., Berg, D. J., Ikeda, T., Kato, R., Takaura,
K., White, B. J., Munoz, D. P., & Isa, T. (2012).
Residual attention guidance in blindsight monkeys

watching complex natural scenes. Current Biology,
22(15), 1429-1434.

Yoshida, M., Miura, K., Fujimoto, M., Yamamori, H., Yasuda,
Y., Iwase, M., & Hashimoto, R. (2022). Aberrant visual
salience in participants with schizophrenia during free-
viewing of natural images. MedRxiv,
2022.11.21.22282553.

HHIER, SRS, HREZ, ILTH—, & $SAREST.
(2022). YV =L AT T4 —F AL LTIRAE
T BEBNAUHERR O D O KRR AELR O B
U 2GR~ DRI Jxiv, 148.



	1_Uno
	問題・目的
	実験1: TOJ課題を用いた検討
	実験2: SJ課題を用いた検討
	総合考察
	引用文献

	2_Narukawa
	3_Harashima
	問題・目的
	方法
	結果
	考察
	結論
	引用文献

	4_Suzuki
	問題・目的
	方法
	結果
	考察
	結論
	引用文献

	5_Hanashima
	問題・目的
	方法
	結果
	考察
	結論
	謝辞
	引用文献

	6_Mitsumatsu
	問題・目的
	画面に動的矢印を提示しマウスカーソル操作で矢印を通過するカーソル移動課題において、矢印方位がカーソルに向く条件では、カーソルの移動速度は低下する（Buren et al.,2016; 光松, 2021;2022）。Buren et al., (2016) は、矢印に対し脅威知覚が生起したため、行為反応がフリーズしたと説明された。
	Buren et al.(2016)の実験では矢印が13個提示された。しかし遅延効果を得るのに多数の矢印が必要かどうかについては検証されていない。また、矢印に接近するときと矢印から離れるときで、矢印の効果が異なるかどうかも検証されていない。本研究では、この２つの問いを、それぞれ実験１と実験２で検証した。
	実験1
	方法
	結果
	考察

	実験２
	方法
	矢印の項目数は１と３で方位は２条件(0度,180度)であった。課題は、実験１と同じであった実験参加者は14名であった。
	結果
	考察

	引用文献

	7_Matsumoto
	問題・目的
	方法
	結果
	考察
	引用文献

	8_Muto
	問題・目的
	実験1
	方法
	結果と考察

	実験2a・2b
	方法
	結果と考察

	総合考察
	引用文献

	9_Kuratomi
	問題・目的
	方法
	結果
	考察
	引用文献

	10_Ishimatsu
	問題・目的
	方法
	結果
	考察
	結論
	脚注
	引用文献

	11_Sawai
	問題
	実験1
	実験2
	総合考察
	引用文献

	12_Okumura
	問題・目的
	方法
	結果
	考察
	結論
	引用文献

	13_Imaruoka
	問題・目的
	方法
	実験参加者
	刺激
	装置
	手続き

	結果
	考察
	引用文献

	14_Sawada
	問題・目的
	方法
	結果
	考察
	結論
	引用文献

	15_Nakagawa
	問題・目的
	方法
	結果
	考察
	結論
	引用文献

	16_Ma
	背景・目的
	方法
	結果
	考察
	引用文献

	17_Niimi
	問題・目的
	方法
	魅力評定
	固視時間
	瞳孔径の変動
	考察
	脚注
	引用文献

	18_Okubo
	問題・目的
	方法
	結果
	考察
	引用文献

	19_Mizuno
	問題・目的
	方法
	結果
	考察
	引用文献

	20_Nakashima
	問題・目的
	実験
	考察
	引用文献

	21_Ueda
	問題・目的
	方法

	22_Kobayashi
	問題・目的
	方法
	結果
	考察
	結論
	引用文献

	23_Takeda
	問題・目的
	研究1: ポジティブな状態の評価
	研究2: 時間解像度の向上
	研究3: 「楽しさ」と「難しさ」の評価
	研究4: 最適なプローブの提示間間隔
	研究5: 他の指標を含めた多面的評価
	研究6: 基礎研究での利用例
	研究7: 応用研究での利用例
	結論
	Appendix
	引用文献

	24_Yoshida
	はじめに
	神経生物学的アプローチ
	神経生物学的アプローチからの展開
	機械学習的アプローチ
	機械学習的アプローチからの展開
	情報理論的アプローチ
	情報理論的アプローチからの展開
	サリエンシー・マップの注意研究への応用
	展望
	謝辞
	引用文献

	10_Ishimatsu.pdf
	問題・目的
	方法
	結果
	考察
	結論
	脚注
	引用文献




