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This study examined how attention influences the affective priming effect in terms of temporal variation by measuring the LPP.
Participants were required to pay their attention to an emotional picture (unpleasant/neutral) or a checkerboard picture which was
presented simultaneously (a prime stimulus). After the presentation of the prime stimulus, an emotionally neutral target picture was
presented. Participants were required to evaluate the target picture valence. The evaluation of the target pictures was more negative
when processed by the unpleasant prime pictures. Furthermore, the affective priming effect was larger when they attended to the
unpleasant picture. Notably, when participants allocated their attention to the emotional prime picture, a significant negative
correlation between the magnitude of the priming effect and the LPP in the time epoch of 500-600 ms was observed. The result
suggests that the allocation of attentional resources to the emotional picture would influence the relatively earlier processing, and it
would result in the larger affective priming effect.

Keywords: Emotion, affective priming effect, attentional resources, late positive potential (LPP).
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Abstract: This article aims to investigate the interaction effects of emotional valence (negative, positive) and stimulus type (sticker, face)
on attention allocation and information retrieval in spatial working memory (WM). The difference in recognition of emotional faces and
stickers was also further explored. Using a high-resolution event-related potential (ERP) technique, a time-locked delayed matching-to-
sample task (DMST) was employed that allowed separate investigations of target, delay, and probe phases. The results indicated that
negative emotion can catch early attention in information encoding, which was indicated by the augmentation of the attention-related
P200 amplitude. In the delay phase, the N170 component represents facial specificity and showed a negative bias against stickers. For
information retrieval, the increase in the emotion-related late positive component (LPC) showed that positive emotion could damage
spatial WM and consume more cognitive resources. Moreover, stickers had abilities to catch an individual’s attention throughout the
whole course of spatial working memory with larger amplitudes of the attention-related P200, the negative slow wave (NSW), and the
late positive component (LPC). These findings highlight the role of stickers in different phases of spatial working memory.

Keywords: spatial working memory, event-related potential, emotion, attention, stickers, face
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In this paper, we show a potential to use a social robot to prevent participants from drowsiness and to keep them awaking. 25
participants were asked to perform Sustained Attention to Response Tasks (SART) and report the drowsiness level. When the system
detected the drowsiness from the task reaction time or the self-reports, the social robot performed awaking alarms either 1) robot
sound and movement (SAM), 2) robot sound (SR), 3) sound by speaker unit (SO), or 4) no stimulus (NS). The results indicate two
findings. First, significant correlation was found between the Intra Individual Variability (11V) of the task reaction time and the
drowsiness levels. Second, the SAM group showed a significant awakening effect in contrast to other groups. Specially, in SR
condition, the participants tended to answer that not drowsy although their 11V indicated their drowsiness.
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Keywords: social robot, attention, awakening stimulus, drowsiness.
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¥) AHUST AR EOARET VAER L. F L CEBELSE Y WTART — X 2818 L, 5 - IRERER) & —
VI UT 4 OFURZ TR, FOHER, FEE - IREREIN O/ — YTV T ¢ OEBELEEZETAZ T, T/, B

TEEBOENZ & 72 D BT —F DZEE D, /=Y F U T ¢ FeEIRI 228850 - IREEB) 285 E T 25 Z &N TE .

Keywords: eye movements, personality, big five, machine learning, GAN, InfoGAN.

Ftﬁ% - H %

IREKESEN L, BFEORNEZNTTHDICEZ 57
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Up to now, many studies have been conducted in experimental psychology. Some of these studies have dealt with the same phenomenon,
and meta-analysis of these studies has been used to examine the validity of the phenomenon. However, many of them only confirm the
presence or absence of the phenomenon, and do not summarize the data to allow for flexible further examination of the effect from
various aspects (e.g., the region where the experiment was conducted, the age, race, and native language of the participants). Therefore,
we propose the creation of a database of psychological experiments using ontology. An ontology is a method used in information science
to describe the relationship between concepts in a certain domain. In this study, using the Stroop task as an example, we have constructed
an ontology that can be a platform for a database. Aggregating past findings based on this structure enables us to summarize these
findings in flexible perspectives. Since the basic structure can expand to different tasks used in psychological experiments, it can be
applied not only to the Stroop task but also to all kinds of psychological experimental research.

Keywords: cultural difference, executive attention, Stroop effect, ontology, research database.
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Figure 1. An ontology structure of the Stroop task. Three-word sets consisting of class and property represent the relationships between concepts. The
domain denotes the subject and range denotes the predicate (therefore, relationships in the upper left is indicative of “research paper consists of

experiments”).
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Obiject layouts repeatedly shown in visual search are accumulated in memory and become cues for the target (i.e., contextual cueing
effect). In this study, we examined whether a target that a friend searched for, alongside the participant searching for another target,
captured attention, and afterwards it was searched faster in learned layouts. Pairs of friend participants were assigned to the joint-no-
one’s-target group and the joint-friend’s-target group, and individuals who participated alone were assigned to the single group.
Exemplars of three target category (i.e., bird, shoe, and tricycle) were shown among familiar objects. In the learning phase, participants
searched for one target category. In the subsequent transfer phase, the joint-no-one’s-target group searched for the target that no one had
searched for in the learning phase, while the joint-friend’s-target group searched for the friend’s target. The single group searched for
no-one’s target. The results showed the contextual cueing effect in the learning and transfer phases, and the magnitude of the effect was
comparable across the groups. An exploratory analysis revealed that the effect in the end of the learning phase was correlated with that
of the beginning of the transfer phase only in the joint friend’s-target group. This suggests that the learned contexts were utilized when
searching for the friend’s former target and provides preliminary evidence that the friend’s target might be attended more intensely.

Keywords: joint action, shared attention, statistical learning, contextual cueing, joint visual search.
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When performing a task, the eye movements can provide much information such as the person's interests, cognition, perceptions, and
mental states. This study investigated the functions and mechanisms of non-goal driven eye movements, defined as eye movements
induced when looking at visual stimuli on a display without engaging in a specific task or looking at a display without any visual stimuli
or tasks. The results indicated that significant difference between purposive and non-goal driven eye movements were observed.
Searching and scanning saccade mainly dominate purposive eye movements.

Keywords: non-purposive eye movement, task difficulty, mind-wandering
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Figure 2. Schematic of results of JTf% 5 (2019).

Figure 3. Schematic of finger-arm re-association.

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


file://///2/1/2/

Eloln

By pAEEN[E ] 2 O 2 SRPT AR O AR T, J R
HEE) L T A OEEBORWNEE TH D, —F, #EH)
DEA I TRAEENDOHREHELL LT, FFOH
a7 R"ZOERIIRHEEED 2 ETYH, 8WEIRRT
HEEFHRT D 0N T& 5 (Figure 3. Kondo, Tani,
Sugimoto, Minamizawa, Inami & Kitazaki, 2020) , %
0D ETFOBUEZEN )T &L N—F ¥ Ll e fn Eh < R
Rl o L, EOLEBNBSTOLERO X HITEL S,
ZHUTEROMERE (FRE) LHROEAZBR 5
RELOFEG & X 5,

DL, HREMTEORE, HOHWITHE
REBOFRBOF EEZHNT, BEHEROR-A 2%
Z, FIUTK U CHRFTA AT ERERE L D0
Ny, FIUT & o TRARATRN N ZT D DDNZHNT
%L O ENRIREN TN D,

VRIZEBLOER

3

2015) . FOWFETIX, WU T—DHEN T oA
I~ (Sigmund Freud) (S 2 &K UGEL
7=,
COXIICEGORIZDEEZ D Z L TRMNED
DN SIS LTINS,

S MO

HOeHEOA A=V % EZ DVREERBRTH 2 L
T, 2RI AEDL S (W& LT, Maister,
Slater, Sanchez-Vives, & Tsakiris, 2015) ., BFlZxt9 5
AT O RIFFIL CEHEOKL a2 5 2 L TR AM
~OWETERIR ZANE 3% (Fini, Cardini, Tajadura-
Jiménez, Serino, & Tsakiris, 2013) , &% 2 2 7=k
ND TR =N REEFARER T &I ERR HL23 9%

(Maister, Sebanz, Knoblich, & Tsakiris, 2013) . F7=,
EHEE A O CHREE R 21T 5 HFIETHRERD
HNFEA~OEENITSRREOERPHE SN TWD

(Peck, Seinfeld, Aglioti, & Slater, 2013) .

HBrDOT N2 DOEEMDICT 5 &, BEICK 0z
W LHEFRIZR D 70T U ZAWEPHE SN TN D

(Nick, & Bailenson, 2007) , HMDZ ¥ L, A—/3
—b—u—0D X )ITHBHEDO LR 5 KR A9
%L, HMDZ4: L 7= I E ~D B TE DM X
75 (Rosenberg, Baughman, & Bailenson, 2013) ., =
OEWITEIORMEITX, VRO T CEBTE &2 (KR4 5
MU TIER L, B DT TROEIS 73D P
R o TZEIIIREDOEWIIKFT 5, 2V B
MEDL D 7RBAENZF>TWDH Z L2 KBRT 5
ZENHEETHD,

T N— N REET & [RIERIZHRE & AR oD R IRF I 2
1T, TAZHERPEZ T HMENZEf2E Tt
b L, BONBHICR>TERENEHND

(Guterstam, Adbulkarim, & Ehrsson, 2015) ., Z @3 HH
B IRSE & T R Z DRI 72 o T D SR & D el i’ 7
N, HORITEZHED NCRSH 5N TND L XEH
BARSAE CIXERIE - REDNIH S 7=,

TGN T AT BT T-HMDZ A L, HH
FOHENOLHEDERT, BEWIEFEZTHE, M
FLHENANED S TN T % (Petkova, &
Ehrsson, 2008) ., VRTCEMT 5 H 7 & ZHusxtiLd
LT T —DERERZAIKRERT D AT LD
FE I TV 5 (Osimo, Pizarro, Spanlang, & Slater,

IR, BLIOENIC L D0 ETEIOZE/IZ N
TEL DFEMTON TS, TOREME LTI, A
DOFBFNN B B ROME F RO EEEZ T 5 L
ILEFOMAND D, TIITHESNT, VRIFNN—
F X NI R EZEZ D2 LT, NORMLITEIZZE 2
HZEEHELTWS, &BI, ZOHEZHWS Z
LT, BAIIANERRT 4 7 ALPVRTH LW E
REFOX IR o715, EH W) DEE « FREERE
EHL, EOXH BRI ERBICHE T
LD, FHUIREEROLEFELES XD,

EiLia

AAFGED—ERIL, JST ERATO JPMJER1701 (Fg A H
FbH KT 7 b)) OiBhZ2% 1 CEES i,

51 A 3CER

At Fese, Popkledk (2008). B2 5 0 B CIEB T
& LB, LERRT R, 51, 287-300.

Kitazaki M., Hamada, T., Yoshiho, K., Kondo, R.,
Amemiya, T., Hirota, K., and Ikei, Y. (2019). Virtual
walking sensation by pre-recorded oscillating optic
flow and synchronous foot vibration. i-Perception,
10(5), 1-14.

Razzaque, S., Swapp, D., Slater, M., Whitton, M. C., and
Steed, A. (2002). Redirected walking in place.
Proceedings of EGVE 2002 (Eurographics Workshop
on Virtual Environments 2002), 123-130.

Steinicke, F., Bruder, G., Jerald, J., Frenz, H., and Lappe,
M. (2010). Estimation of detection thresholds for
redirected walking techniques. IEEE Transactions on
Visualization and Computer Graphics, 16(1), 17-27.

Matsumoto, K., Ban, Y., Narumi, T., Tanikawa, T., &
Hirose. M. (2016). Curvature manipulation techniques
in redirection using haptic cues. IEEE Symposium on
3D User Interfaces 2016, 105-108.

Lecuyer, A. (2009). Simulating haptic feedback using
vision: A Survey of research and applications of
pseudo-haptic feedback, Presence: Teleoperators and
Virtual Environments, 18, 39-53.

Zampini, M., & Spence, C. (2004). The role of auditory
cues in modulating the perceived crispness and
staleness of potato chips. Journal of Sensory Science,
19, 347-363.

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


file://///2/1/2/

Eloln

ANRIEA - HEPHR - R T - LB Z(2013).
Chewing JOCKEY  -MHIg 27~ 2 FIl ] L 72 R
PR E OME-, AARN—F ¥y LU T U T 15
TR OCEE,  18(2), 141-150.

WSMEPRS - ) 1R - BRI S - e~ (2010). 2 #
7 % — ERMBAERZROZ®RET 4 27
LA OfF BRN—=F % LU T U T 4 25
55, 15(4), 579-588.

Botvinick, M., & Cohen, J. (1998). Rubber hands ‘feel’
touch that eyes see, Nature, 391, 756.

Kilteni, K., Normand, J-M., Sanchez-Vives, M. V., Slater,
M. (2012). Extending body space in immersive virtual
reality: A very long arm illusion. PLoS ONE, 7(7):
e40867.

Ehrsson, H. H. (2007). The Experimental Induction of Out-
of-Body Experiences. Science, 317 (5841), 1048.

Lenggenhager, B., Tadi, T., Metzinger, T., & Blanke, O.
(2007). Video ergo sum: manipulating bodily self-
consciousness. Science, 317(5841), 1096-1099.

Gonzalez-Franco, M., Perez-Marcos, D., Spanlang, B., &
Slater, M. (2010). The contribution of real-time mirror
reflections of motor actions on virtual body ownership
in an immersive virtual environment. Proceedings of
IEEE Virtual Reality 2010, 111-114.

Kondo, R., Sugimoto, M., Minamizawa, K., Hoshi, T.,
Inami, M., & Kitazaki, M. (2018). lllusory body
ownership of an invisible body interpolated between
virtual hands and feet via visual-motor synchronicity.
Scientific Reports, 8(1), 7541.

VTR seR, LHFER, AR, MEFKR, MRE
iz, A FE5(2019). H 2 2o R : DU S
O FEBN R & 2 PR R % B S AR~ DT
BRERR EATRVER. BARN—=F v LU 7 VT 4
SRR SRR, 24(4), 351-360.

Kondo, R., Tani, Y., Sugimoto, M., Minamizawa, K.,
Inami, M., & Kitazaki, M. (2020). Re-association of
body parts: Illusory ownership of a virtual arm
associated with the contralateral real finger by visuo-

motor synchronicity, Frontiers in Robotics and Al:
Virtual Environments, 7:26.

Maister, L., Slater, M., Sanchez-Vives, M. V., & Tsakiris,
M. (2015). Changing bodies changes minds: owning
another body affects social cognition. Trends in
Cognitive Sciences, 19(1), 6-12.

Fini, C., Cardini, F., Tajadura-Jiménez, A., Serino, A. &
Tsakiris, M. (2013). Embodying an outgroup: the role
of racial bias and the effect of multisensory processing
in somatosensory remapping. Frontiers in Behavioral
Neuroscience, 7:165.

Maister, L., Sebanz, N., Knoblich, G., & Tsakiris, M.
(2013). Experiencing ownership over a dark-skinned
body reduces implicit racial bias. Cognition, 128, 170-
178.

Peck, T. C., Seinfeld, S., Aglioti, S. M., & Slater, M.
(2013). Putting yourself in the skin of a black avatar
reduces implicit racial bias. Consciousness and
Cognition, 22, 779-787.

Nick, Y. & Bailenson, J. (2007). The Proteus Effect: The
Effect of Transformed Self-Representation on
Behavior. Human Communication Research. 33 (3):
271-90.

Rosenberg, R. S., Baughman, S. L., & Bailenson, J. N.
(2013). Virtual superheroes: Using superpowers in
virtual reality to encourage prosocial behavior. PL0oS
ONE, 8(1), 55003.

Guterstam, A., Adbulkarim, Z., & Ehrsson, H. H. (2015).
Illusory ownership of an invisible body reduces
autonomic and subjective social anxiety responses.
Scientific Reports, 5:9831.

Petkova, V. I., & Ehrsson, H. H. (2008). If | were you:
Perceptual illusion of body swapping. PLoS ONE
3(12): e3832.

Osimo, S. A, Pizarro, R., Spanlang, B., & Slater, M.
(2015). Conversations between self and self as
Sigmund Freud — A virtual body ownership paradigm
for self counselling. Scientific Reports, 5:13899.

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


file://///2/1/2/

