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’Graduate Program in Cognitive Science, Yonsei University
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Does the CSE reflect the modulation of task-relevant or
task-irrelevant stimulus dimension processing?

ROEM1*
o
Yang Seok Cho'"

1n2cystn Al2|sta

'Department of Psychology, Korea University

The magnitude of congruency effects, such as the Stroop, Simon, and flanker—compatibility
effects, is reduced after an incongruent trial than after a congruent trial. This congruency
sequence effect (CSE) has been thought to be due to top—down cognitive control triggered by
conflict. According to the conflict monitoring theory, the control mechanism triggered by
conflict allocate attentional resources to the processing of task—relevant stimulus dimension and
the processing of task—irrelevant stimulus dimension, resulting in a reduced congruency effect
after detecting conflict (Botvinick, Braver, Barch, Carter, & Cohen, 2001). However, the CSE
was obtained in various movement measures, such as the curvature of movement trajectories
(Buetti & Kerzel, 2008, 2009; Scherbaum, Dshemuchadse, Fischer, & Goschke, 2010), the
maximum height of the hand (Kerzel & Buetti, 2012), grasping trajectories (Freud et al.,
2015), or keypress force (Miller & Roiiast, 2016; Weissman. 2019). A series of studies was
conducted to examine whether cognitive control mechanisms exert their influence on processing
stages after response initiation. The CSE was consistently found in various movement measures
but not in measures reflecting the processing of stimulus dimensions. However, it is premature
to make any conclusion whether the CSE is due to the top—down control modulating the
allocation of attentional resources to the processing of task—relevant or task—irrelevant stimulus

dimension.

FAo]: congruency sequence effect, cognitive control, motor control, attentional adjustment,

mouse tracking
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Symposium 2.
Computing brain:
Computational approaches to cognition

22 (chair): AAA Chai-Youn Kim

ASA7ELAA L A 7159 ATAY T
Emergence of cognitive functions in untrained artificial deep neural networks
WA Se-Bum Paik

A7) olopr|¢t AHAF MEES o867 Aot B A7 HEY I+
Understanding the brain representations of self and valence using self-generated concepts and stories

2% 4 9 Z1¥A Choong-Wan Woo, Byeol Kim, Hongji Kim

ARslz A ABAAYY HAE o
Unsupervised learning by an artificial neural network mimicking biological neural circuits

A%3%, 1™ Duho Sihn, Sung-Phil Kim

How the Brain Represents Spatiotemporal Events
o]Ato} Sang Ah Lee
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Emergence of cognitive functions in untrained artificial deep neural
networks

HH A e
Se-Bum Paik'’

'St atety|a @ Hio|2 Uk g 5tat

'Department of Bio and Brain Engineering, KAIST

Model studies with biologically inspired artificial neural networks have provided insight into
the underlying mechanisms of brain functions, particularly with regard to the development of
various functional circuits for visual information processing. Particularly, recent model studies
showed that various visual functions may emerge from supervised and unsupervised learning,
providing theoretical frameworks on the origin of visual object recognition in biological and
artificial neural networks. Here, I show that face-selective neurons and number—selective
neurons arise spontaneously in random feedforward networks in the absence of learning. Using
a biologically inspired deep neural network, we found that neuronal number tuning as well as
face image selectivity arise in three cases of networks: one trained to natural images, one
randomized after trained, and one never trained. These neurons tuned to visual information
showed single— and multi-neuron characteristics that are observed in the brain. Based on these
results, we argue that innate visual function may originate from statistical variation of the
feedforward projections in hierarchical neural networks. These findings provide a new insight
into the origin of cognitive functions in biological brains, as well as in artificial deep neural

networks.

Aol deep neural network, number sense, face recognition, random feedforward network,

visual recognition
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Understanding the brain representations of self and valence using
self-generated concepts and stories
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Choong-Wan Woo'?", Byeol Kim'2, Hongji Kim'?

RSt S 2YH0| M| C| Z S5t 27| 20pstol el k| 1ksto| 0| Y AT
'Department of Biomedical Engineering, Sungkyunkwan University
2Center for Neuroscience Imaging Research, Institute for Basic Science

Sensory and affective responses can be shaped by many different ingredients such as sensory
and conceptual information, social and affective values, past memories, beliefs about the ‘self,
etc. All these ingredients construct affective meaning, which could dramatically change the
sensory and affective responses even to the same stimuli. In this talk, T will introduce recent
studies where we aim to understand how some ingredients of affective meaning are represented
and processed in the brain by using participants’ self-generated concepts and stories. In
particular, we focused on identifying distinct brain representations of two key dimensions in
affective meaning, self-relevance and valence, which are known to be highly correlated and
co—localized within the brain. These studies identified the brain representations of key
ingredients of personal affective meaning, providing an important step towards developing brain
models of internal thoughts and emotions. Ultimately, they will help better understand patients

with psychiatric and somatic disorders that are associated with dysfunctional affective meaning,

FA|o: story, free association, self, valence, fMRI
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Unsupervised learning by an artificial neural network mimicking
biological neural circuits

Duho Sihn', Sung-Phil Kim'"

1A |59 Q17ka st}

'Department of Human Factors Engineering, UNIST

Discoveries of functional mechanisms of neural circuits have deepen our understanding of how
the brain works. Some of the well-known mechanisms include spike—timing dependent
plasticity (STDP) that plays a key role in learning of neural circuits, synaptic homeostasis that
maintains circuit function stable, and lateral inhibition that facilitates neural information
processing. These neural functions have been occasionally adopted in machine learning,
providing fundamental learning principles for artificial neural networks (ANNGs). In this talk, I
will introduce how to build a simple ANN mimicking a biologically plausible neural circuit by
translating neural functions into computational components: lateral inhibition into
Winner—take—all function, STDP into Hebbian learning, and synaptic homeostasis into weight
normalization. It can be shown that an ANN combining these components optimally learns
input space, approximating maximum likelihood. After learning, the ANN can cluster stimuli
into a number of categories. This ANN model demonstrates a simple but effective realization

of neuroscience—inspired artificial intelligence.

FAo]: 1 FAI7AY, Hebbian SH5, Winner—take—all, H]A]& &5 Maximum likelihood
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How the Brain Represents Spatiotemporal Events

Sang Ah Lee'

'S atety e Bio|2 Yk S5tk

'Department of Bio and Brain Engineering, KAIST

The ability to find our way around the environment is crucial to our daily function and
survival. Consequently, the cognitive mechanism underlying spatial navigation have ancient
evolutionary origins and serve as the basis not just for wayfinding but also for higher—level
human cognition and memory. In this talk, I will bring together insights gathered from various
fields of cognitive science — from the activation of single neurons in animal models, to the
effects of deep brain stimulation in human patients, to the changes in episodic memory ability
from infancy to old age — to demonstrate that the representation of space and time in the
hippocampus are crucial to how continuous experiences are organized and conceptualized in

the mind.

Keywords: spatial navigation, hippocampus, episodic memory, spatiotemporal binding
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Member-initiated Symposium 1.

AEIHAZ ZEOIM LIELLE= FHelate)
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The behavioral-neural-genetic basis of individual differences in
socioemotional experience: from laboratory to everyday life
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The Effect of low-level visual features and races on visual search of
emotional faces

1_‘?_A|_I-[H6le_ Alg|ak}

'Department of Psychology, Pusan National University

MM HE2|2H0M LIENH: watETto| JHolxt
Individual differences in the sensitivity to contextual cues during
affective information processing
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M. Justin Kim'

s ey ketmN T kotn ]
'Department of Psychology, Sungkyunkwan University

Ae|d okgZint A M {2} &ol: Ale| RAAeH H2
Psychological well-being and immune gene expression in Korean adults: A
social genomics approach
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Sung-Ha Lee’

'MECHStn A MIE
'Seoul National University
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Microstructural variability in the external capsule is associated with
emotional reactivity to daily events
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'Department of Psychology, Pusan National University
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Using a developmental perspective to examine the moderating effects

of marriage on heavy episodic drinking in young adults enriched for risk
zah
Seung Bin Cho'

LS AThatE A2|stat
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'Department of Psychology, Pusan National University

S 22340| o/ S0 0jx|= o Chst A
Decision-making under uncertainty in smokers, depressed individuals,
and healthy controls

35
Dongil Chung'

TUNIST Qlztastat
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Member-initiated Symposium 2.
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Neurocognitive mechanisms of visual search and their
development
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Serial and parallel processes in visual search

'Department of Psychology, Chungnam National University
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The role of search demand in the guidance of attention and neural
response

Hag!
Koeun Jung’

'sHTEm Y2rs

'Department of Psychology, Chungnam National University

AZEErMO SERIZ 913 S5 siao| Wt
Development of target location probability learning in visual search
e

Su Keun Jeong'

S| AR
'Korea Brain Research Institute
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Live Talk Session 1.
0|, M I CJAIAH
Learning, Emotion, & Decision-making

7 (chair): ©]5& Donghoon Lee

AEO] &/do] e § AT W3l W]zl g
The Effect of choice attribute on choice induced preference change

B84, 24 Yunjee Hwang, Soohyun Cho

AP} d2EA) g HerzARe] Aol
Difference between Contextual Modulation Effects by Emotion Label and Facial Expression
o5&, oA, AAE Donghoon Lee, Jeongsoo Lee, Sanghyeon Eom

=2 TolAlo Ao HuA #2 9 we 8y
Suffix Decomposition and Transposition Effect in Korean Word Recognition
%_]Ogtﬂ’ ol;—g' o} Youngdai Won, Chang Hwan Lee

o] 24 97] Ale] Holnrle] ak: BEwA AT
The Effect of spacing in Korean sentence reading: A compound-noun study
oAl Aok, YUY Sangmin Lee, Dahyeon Kim, Wonil Choi

AT E= AFAE FRAL Wt R i e ZE Ag gt X 9§
Brain activity associated with preferences for artworks depending on the context of Human or Al creators
%}%‘ﬂ, %‘Z] %]_, ﬁiﬂﬁ Seungmin Nam, Jiwon Song, Chai—Youn Kim

A BA o] I WP vA= IF
High Demand of Cognitive Control Results in Positive Bias
EH;SO], —é%‘i, ol—%ﬁé Jini Tae, Myeong—Ho Sohn, Yoonhyoung Lee
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The Effect of choice attribute on choice induced preference change

a2, 243"
Yunjee Hwang', Soohyun Cho'"
Zocistn Azlstn

'Department of Psychology, Chung-Ang University
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Difference between Contextual Modulation Effects by Emotion Label
and Facial Expression
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'Department of Psychology, Pusan National University
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Suffix Decomposition and Transposition Effect in Korean Word
Recognition
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Youngdai Won', Chang Hwan Lee'”

PAPA Eom]
'Sogang University
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The Effect of spacing in Korean sentence reading: A compound-noun
study
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Sangmin Lee', Dahyeon Kim', Wonil Choi'*
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'Gwangju Institute of Science and Technology
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Brain activity associated with preferences for artworks depending on
the context of Human or Al creators

chaol A2(9", 2AzfA

Seungmin Nam', Jiwon Song', Chai-Youn Kim'"

'Dcystu Ma|stat

'Department of Psychology, Korea University
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High Demand of Cognitive Control Results in Positive Bias

EfRI0|", £HE" 0|22
Jini Tae', Myeong-Ho Sohn'", Yoonhyoung Lee?
'Z2IAME chsta Melstnt ‘Yeoista Malstnt

'Department of Psychology, George Washington University
’Department of Psychology, Yeungnam University

The current study examined whether the level of effort invested during cognitive control tasks
will elicit positive or negative emotions. The experiments consisted of an association phase and
a transfer phase. In Experiment 1, the association phase involved a gender Stroop task, in
which a variety of poser’s emotionless faces were presented in either a mostly incongruent
(MD or a mostly congruent (MC) condition. In Experiment 2, the association phase involved
a task switching paradigm in which the posers’ faces were presented in either a mostly
switching (MS) condition or a mostly repetition (MR) condition. The same poser’s faces were
presented in either a positive or negative emotion in the transfer phase. The results showed
that participant’s responses to positive faces were faster than their responses to negative faces,
but only for the MI and MS stimuli. Therefore, we conclude that high demand of cognitive

control promotes positive emotions to stimuli.

ZFA|o]: cognitive control, mental effort, emotion—cognition interaction
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Live Talk 2. RA|2Z} |
Perception |

FAH(chair): T4 Sung Jun Joo

T 259 25 ol TH A4 B Ao v|Al= I
The Effect of Direction of Surrounding Motion on the Orientation Perception of Center Grating
Z8A ALd o Yong Shin, Jung Woo Hyun

Ag S5 i 54 B4
Multivariate statistical representation of bound features
o] Z]%:, A -97, AArE Jihong Lee, Sang Wook Hong, Sang Chul Chong

koA Hel AAH 22e] A4 A7 Azt
The Subjective Duration of Looming and Receding Emotional Stimuli
o)z, A, AT Yeji Min, Eui-Sun Kim, Sung-Ho Kim

&ee Al BT B e AR A7 9 hMT+ 843} g =4
The effect of audio—visual interactions during motion adaptation on the perceived duration of the visual
motion aftereffect and the brain activity pattern in hMT+

gl A Minsun Park, Chai-Youn Kim

B AZofM 9 Mt 249 714
Mechanism of variance representation in orientation perception
AAS A Jinhyeok Jeong, Sang Chul Chong

A9 Aa 999 xjewo] 7] Az 189 o] Fik(reduncancy gain)ol TAE FF
Feedback from higher visual processing regions measured by the background connectivity modulates
redundancy gains in retinotopic cortex

79 Ghootae Kim
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The Effect of Direction of Surrounding Motion on the Orientation
Perception of Center Grating

ZEM, My
Jo Yong Shin', Jung Woo Hyun'

1Z‘='|:Ho|'_, A|E|o|'1|-
'Department of Psychology, Chungbuk National University
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Multivariate statistical representation of bound features
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The Subjective Duration of Looming and Receding Emotional Stimuli
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The effect of audio-visual interactions during motion adaptation on

the perceived duration of the visual motion aftereffect and the brain
activity pattern in hMT+
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Mechanism of variance representation in orientation perception
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(reduncancy gain)dj| O|x|= HgF

Feedback from higher visual processing regions measured by the
background connectivity modulates redundancy gains in retinotopic cortex

2R
Ghootae Kim'"

BT A WSARIE HET| T

'Korea Brain Research Institute, Cognitive Science Research Group, Deep Memory Lab.

The retinotopic cortex shows greater activity when identical stimuli are simultaneously
presented compared to different stimuli (Shim et al., 2013), which is termed the redundancy
gain effect. Though an existing account argues that responses in the early visual cortex are
enhanced by feedback from higher cortical areas with larger receptive fields when identical
stimuli appeared, there is no neural evidence directly supporting this account. We tested the
theoretical account in an fMRI study. Four identical or different scene images were presented
simultaneously in the first phase, wherein the amount of voxel-wise redundancy effect in the
early visual areas was computed. In the second phase, participants were instructed to attend to
scene images while ignoring superimposed face images. We examined the voxel-wise
background connectivity of early visual areas with a higher—level scene selective region (PPA).
To test the account that feedback from higher visual processing regions drives redundancy
gains in the early visual cortex, we measured the relationship between the background
connectivity and redundancy gain at the voxel-level. Specifically, we hypothesized that voxels
with higher background connectivity would show greater redundancy gain. This hypothesis was
strongly supported in all of the early visual areas (V1-V4) suggesting that feedback from a
higher visual processing region drives redundancy gains in the lower visual areas. Our
findings shed light on how low— and high—level visual regions interact to make sense of

complex visual inputs.
Aol Redundancy gain, Background connectivity, fMRI, Visual cortex

*E AFE SHEEATY AYE Tol E A7 (20-BR-01-11, 20-BR-01-02).



Live Talk 3. 2]
Attention
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Eye—specific attentional bias driven by selection history

223, 7194 Eunhye Choe, Min-Shik Kim

goAoE dEE A2 Auol 473 B4
Neural Representation of Unconsciously Predicted Visual Information
A28, A4, AYE Eunhee Ji, Min-Shik Kim, Won Mok Shim

F0] Ao mE A7 BA4e] Wil
Dynamic modulation of neural representations by spontaneous fluctuation of attention
A3, 495 Kyeong=Jin Tark, Won Mok Shim

g Aol o A2 AT S, AT 2 olF Au Fo) Aol A A4 o @7
Top—down, Bottom—up, and History—driven Attentional Processing of Multisensory Stimuli in
Developmental Disabilities: a Study in Virtual Reality
ARE, A, A3l%, 243, o]An]
Jin Wook Kim, Eugene Hwang, Heesook Shin, Youn—-Hee Gil, Jeongmi Lee

A FEs 7INteR g 39 gt
Attentional Suppression Based on Statistical Learning
F6F2, Z9%A Ha Eun Choi, Yang Seok Cho

Azt e 247 dpEe 71 AHZ AR S5
Multisensory integration of metaphorically related audiovisual inputs in visual cortex
5_]'7(]00'1, AAE Jiyeong Ha, Won Mok Shim
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Eye-specific attention modulates conscious perception
Z:} “éoal’ 753]}6}' =) Cheongil Kim, Sang Chul Chong
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Eye-specific attentional bias driven by selection history

223", AT
Eunhye Choe', Min-Shik Kim'"

' MchEtn Me|stat

'Department of Psychology, Yonsei University
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Neural Representation of Unconsciously Predicted Visual Information
in the Visual Cortex

o =1 1 [e)
A|238|", dal4l’, da

Eunhee Ji', Min-Shik Kim', Won Mok Shim?3'
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'Department of Psychology, Yonsei University

’Department of Biomedical Engineering, Sungkyunkwan University

3Center for Neuroscience Imaging Research, Institute for Basic Science

9223t
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Previous work on implicit working memory suggested that we can unconsciously extract the pattern
of sequentially presented visual stimuli and predict a subsequent stimulus (Hassin et al., 2009). Here
we examined how the neural representations of visual stimuli in retinotopic visual areas are affected
by unconsciously formed predictions. On each trial, participants determined the orientation of a
tilted bar at the center of the screen, while a grating was presented in periphery. Four gratings
were presented sequentially one in each annulus, from the outermost to the innermost one. In each
presentation, the grating’s orientation was rotated by 30 degrees clockwise or counter—clockwise
(continuous condition) or alternated between the two directions (discontinuous condition). In the
pattern condition, the gratings were rotated following the predetermined rule whereas in the broken
condition, the fourth grating was rotated in the opposite of the predicted direction. As the
participants’ attention was drawn to the stimulus at the center throughout the trial, they were not
aware of the changing grating pattern in the periphery. Using fMRI and inverted encoding models,
we reconstructed population—level, orientation—selective responses to each sequentially presented
grating in retinotopic visual cortices. We found that when the grating’s orientation changed
continuously in one direction the orientation—selective response to the innermost grating in
extrastriate areas (V2 and V3) was stronger with the grating changing in the unexpected direction
than changing in the expected direction, However, when the grating’s orientation changed alternately
between the two directions, the orientation—selective response was stronger with the grating
changing in the expected direction than changing in the unexpected direction. These results suggest
that unconscious predictions formed by implicit working memory could alter low-level visual

information processing in retinotopic visual areas.

FA01:MRI, inverted encoding model, implicit working memory, prediction

* This research was supported by Basic Science Research Program through the National Research

Foundation of Korea(NRF) funded by the Ministry of Education(2018R1A6A3A01012610).
* This work is supported by IBS-R015-D1.
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Dynamic modulation of neural representations by spontaneous
fluctuation of attention
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Kyeong-Jin Tark', Won Mok Shim?'
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'Center for Neuroscience Imaging Research, Institute for Basic Science
’Department of Biomedical Engineering, Sungkyunkwan University

Successful performance of cognitive tasks relies on the ability to maintain our attention at a certain
level. Previous studies defined a behaviorally less or more variable attentional state as “in the zone”
and “out of the zone”, respectively. Here, we examined whether there is a difference on functional
connectivity in large—scale brain networks between two attentional states, and whether the
attentional states can modulate neural representations even in low-level visual areas. In the scanner,
two Gabor stimuli with different orientations gradually appeared and disappeared on the left and
right visual field and participants detected a spatial frequency change of the attended stimulus, while
ignoring the other one. First, to examine whether the large—scale brain networks are configured
differently in two attentional states, we computed dynamic functional connectivity between each pair
of the seven brain networks during zone-in and zone— out epochs. We found that the
frontoparietal network was tightly linked to the default mode network during zone—in epochs.
Second, to estimate orientation—selective responses in low—level visual areas, we built an encoding
model using an independent data set, and reconstructed the population-level, orientation—selective
responses to the attended and unattended stimuli separately. The results showed robust orientation—
selective responses to the attended stimulus in retinotopic visual areas, and such responses were
stronger during the zone—in compared to the zone—out epochs in V1. Interestingly, the
orientation—selective responses in the region of V1 that correspond to the unattended stimulus,
represented the orientation of the attended stimulus rather than that of the unattended stimulus,
revealing the global spread of the target information. In sum, our results suggest that dynamically
changing attentional states can reorganize the functional associations of large—scale brain networks

and, furthermore, they can modulate neural representations in low—level visual areas.

FAeY: MR, inverted encoding model, attention, orientation selectivity

* This work was supported by IBS-R015-D1.
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Top-down, Bottom-up, and History-driven Attentional Processing of

Multisensory Stimuli in Developmental Disabilities: a Study in Virtual
Reality
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'Graduate School of Culture Technology, KAIST
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Attentional Suppression Based on Statistical Learning

zte, ZeA"
Ha Eun Choi', Yang Seok Cho''

1n2cystm Al2|sta

'Department of Psychology, Korea University

Previous studies showed that the location highly associated with distractor presentation is
suppressed relative to all other locations through statistical learning. The present study was
conducted to examine the suppression based on statistical learning with stimulus color, not
location. We used a modified version of the capture—probe paradigm, which consisted of two
visual search tasks, unlike Gaspelin et al.’s (2015) experiments, which consisted of one visual
search task and a memory task. In Experiment 1, participants were to search for the target
defined by shape on search trials. The statistical regularities of distractor color on search trials
were manipulated. On probe trials, participants were instructed to find a horizontal or vertical
line. Responses were suppressed to the distractor—associated color than the neutral color. To
examine whether the result of Experiment 1 was due to the suppression or a suppression—like
effect predicted by the enhancement model, we increased the number of colors and
manipulated both statistical regularities of target and distractor colors in Experiment 2. On
probe trials, responses were faster to the probe inked in the color highly associated with the
target than the neutral color and slower to the probe inked in the color highly associated with
the distractor than the neutral color. These findings suggested that attentional suppression
based on statistical learning can occur in a feature—based manner and attentional facilitation

and suppression operate independently.

FAo]: Attention Capture, Statistical Learning, Attentional Suppression
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Multisensory integration of metaphorically related audiovisual inputs in
visual cortex
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'Center for Neuroscience Imaging Research
’Department of Biomedical Engineering, Sungkyunkwan University

Although primary sensory cortices have traditionally been considered to be unimodal, recent work
has shown that multisensory processing also occurs in early modality—specific areas. In particular,
previous neuroanatomical studies found that the anterior portion of the primary visual cortex (V1),
retinotopically mapped to the peripheral visual field, receives extensive feedback signals from
primary auditory cortex (Al), which could support multisensory integration at early stages of
cortical processing. However, it remains unclear how unimodal sensory information in the early
sensory cortex is affected by information from other sensory modalities when information from
different senses is metaphorically associated without spatiotemporal correspondence. Using fMRI and
multi-voxel pattern classification methods, we examine whether visual motion information in V1 is
modulated when a moving stimulus is presented with a melodic contour that is congruent (e.g.,
ascending melody and upward motion or descending melody and downward motion) or incongruent
with respect to the direction of visual motion. While listening to an ascending, descending, or
ambiguous melody (auditory), participants viewed random dots moving upward or downward in a
circular annulus (visual) and monitored them for occasional changes in their directions. Shepard
tones were used to create different melodic contours, which were perceived as infinitely ascending
or descending in pitch. The results showed that the direction of visually presented motion was
successfully decoded for both congruent and incongruent conditions in V1. More interestingly, the
decoding accuracy was significantly higher in the regions of V1 that correspond to the peripheral
visual field compared to the regions mapped to the central visual field, only when the directions of
visual motion and melodic contour were congruent. Our results suggest that high—level auditory
information that has an abstract association with visual properties can modulate visual
representations in visual cortex via cortical feedback facilitating multisensory integration in an

abstract space.

FAlel: multisensory integration, visual cortex, abstract auditory information, multi-voxel pattern
classification, fMRI
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Eye-specific attention modulates conscious perception
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Nature-inspired propagation noise model accounts for a broad range
of motion phenomena
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A key role of non-directional orientation in the coding of visual

motion direction
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The effect of musical meter on the subcortical processing of sounds
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Chromatic sensitivity affected by depressive symptoms
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Distinct neural populations of repetition suppression and enhancement
have differential functional roles in visual perception
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Semantic Priming under Visual Crowding:
Comparison between Japanese Kanji and Chinese Characters

Yana Yu', Yi-Heng Tsai?, Sung-En Chien?, Yoshiyuki Ueda®, Su-Ling Yeh?,
Jun Saiki'

'Kyoto University, Graduate School of Human and Environmental Studies
’National Taiwan University, Department of Psychology
3Kyoto University, Kokoro Research Center

Previous models of reading suggest that orthography is a prerequisite for semantic processing.
However, the study by Yeh, He and Cavanagh (2012) shows that unidentifiable Chinese
single—character words under visual crowding could still induce semantic priming effects, which
challenged the consensus that orthographic processing is prior to semantic processing. On the other
hand, a similar phenomenon was not found in Japanese Kanji for Japanese native speakers, though
Japanese Kanji and Chinese characters share some of the orthographical features (Yeh et al., 2019).
We inferred that the difference of results between Japan and Taiwan might be partially due to the
difference in experiment design, which could increase cognitive load and reduce the semantic priming
effect. Here, we replicate the study of Yeh et al. (2012) in Japan to examine semantic priming
effects under visual crowding with the same experiment design from the original study. Twenty—one
native Japanese speakers participated in the experiment. The experiment included two tasks: primed
Lexical Decision Task (LDT) and visibility task. In the primed LDT, participants were presented
with a prime word followed by a target, and were asked to judge whether the target was a real
word or not. On each trial, the prime was either a semantic-related or unrelated word for the
target, and presented either in isolation or crowded by flankers. In the visibility task, participants
were asked to judge whether a prime surrounded by flankers is a word or a non-word. All the
stimuli were single-Kanji words and presented in the periphery. For the results, we didn’t find
semantic priming effects under either crowded or isolated conditions, which confirmed the robustness
of the findings of previous studies. The absence of the semantic priming effect from crowded words
indicates that word identification is necessary for semantic activation for Japanese reading Kanji.
Moreover, compared to Yeh et al. (2012)’s previous study in Taiwan, the results indicate that the
efficiency of processing semantic information of Japanese Kanji/ Chinese characters in the periphery
may be different between Japanese and Taiwanese. We inferred that Japanese native speakers may
have lower familiarity with Japanese Kanji than Taiwanese with Chinse Characters. In the future
study, we need to use Japanese Hiragana/Katakana as stimuli to examine semantic priming effects
under visual crowding, to see if orthography is a prerequisite for semantic processing.

Keywords: reading, language, lexical decision, visual perception
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Neural correlates of individual differences in story understanding
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Jiwoong Park'?, Hayoung Song®, Won Mok Shim'#"
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2Department of Biomedical Engineering, Sungkyunkwan University (SKKU)

3Department of Psychology, The University of Chicago

When we encounter the same story each person’s understanding tend to be different. Previous
studies suggest that the process of story understanding may be associated with dynamic
reconfiguration of large—scale functional networks (Baldassano et al., 2017; Chen et al., 2016; Song
et al, 2018). In the current study, using fMRI and Korean natural language processing, we
examined the neural signatures that underlie such individual differences in story understanding. After
watching a temporally scrambled movie, subjects recounted the original story. Using topic modeling
(Blei et al., 2003; Heusser et al., 2018), we first characterized the semantic contents in each
moment of the movie and subjects’ recalls, and then quantified individuals’ story understanding
abilities based on the similarity between each recall and the original movie in terms of the
correctness of the temporal order and the amount of semantic information. With those similarity
measures, we computed an individual’s story understanding score as its distance from the reference
based on the movie annotation. Using fMRI data acquired during movie watching, we identified the
dynamic brain state that reflects the story understanding process. To capture the dynamic changes
in the brain state, we detected a transition point on the neural trajectory in the low dimensional
embedding space (Tseng et al., 2019). We correlated the brain state transitions in each individual
with the moment—by—moment subjective understanding level during movie watching. We found that,
for the high understanding subjects, transitions of the neural trajectories were more likely to occur
when the level of understanding was high during movie watching compared to the low
understanding subjects. Our results indicate that during the process of story understanding, high
understanding subjects show a high degree of brain—to—cognitive state synchrony in the attentional
network. These results suggest that dynamic coupling between brain and cognitive states may play a

critical role in our story understanding ability.

Aol ofopr] ofsl, MR, eF=ro] zFdef A2

B ATk Azveld T st FRATAGE] A4S Wot SaE ATY(BS-RO1S-DI, NRF-2019M3ESD
2A01060299, NRF-2019R1A2C1085566).
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Fully-automatized clustering of songbirds’ vocal behavior based on
inferred latent descriptions using a variational autoencoder(VAE) and
uniform manifold approximation(UMAP)
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Vocalization is an essential medium for social behaviors in many animals including human, and the
analysis of vocal behavior is of great interest to fields such as neuroscience and linguistics. Standard
analyzing approaches mainly involve visual inspection—based segmentation of sound streams, and
counting a number of the handpicked vocal elements, which require considerable resources and
expertise. Though recent supervised learning—based approaches (i.e., SVM) have lessened the hard
labors, they still depend on human labeling, which are inevitably vulnerable to human biases. To
overcome these obstacles, we developed a data—driven unsupervised approach using a combination
of VAE and UMAP tested on birdsong data. First, original birdsong sound data was divided into a
set of segments, which are transformed to spectogram images. We extracted acoustic features from
a latent space by applying the VAE on the high dimensional data. The latent vectors were then
projected to a 2D space using UMAP, and we could find several meaningful syllables by clustering
the tens of thousands of segments. We tested a generality by applying our approach to a diverse
dataset from two songbird species (zebra and bengalese finch). Our full data—driven and
unsupervised approach enables comprehensive investigations of perceptual and neural representations

of vocal behaviors.

ZAo]: Vriational autoencoder, Uniform manifold approximation, Songbird, Vocalization

R ATE AT Y A YS wo i AFA(20-BR-01-11, 20-BR-01-02).
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Theory of the Dead’s Mind as a Limited and Reflected Mind
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The Effects of task-unrelated negative valence on spatial and object
recognition memory
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Effects of Metacognitive Monitoring on the Emotion Recognition from

Facial Expression
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ol2al!, ZAY, UNEL, AFIP, FAY, YRS, 02U, 24, WI|a”

-, +=0o=" , [
Eun-Ha Lee', Jinwon Kang?, Jeahong Kim?, Joohee Ahn?, Kathleen Gwi-Young
Kang?, Joonwoo Kim?, Solbin Lee?, Seonghak Jo?, Kichun Nam?'
'nefchstn 2|5l 2tsteiMIE], 2e{chstn Ale|stat
'Wisdom Science Research Center, Korea University
’Department of Psychology, Korea University

4ol st 9] Aol oA 47 °ﬂ o
242 A919] olgo] ARgate] Azl e nlA
e = s031%)00 e R 2 chgat 2, A, B4
L 2ed A olgol Aol B4 Hw(e = 0.33), BAH BE(g = .3s>, A B -
040) 291 337 BH(g = 0599 BAROR foa £ $HH GFS AL 0 et
A B OA A 24 Ak A 34 (g - 03094 337 4G - 00 2% B4

s
r]r i
i
OE
i)
u)
e
&

4 A9 ol ge] #4H Al =1 %?_h & E)oﬂ n2le IF A9
A QA7 BF SAHCE frofulshA] ool thelr FEA/AE AY ofgo] AHgAe] ¢
e BFE Bk 20 AH@EI 37] & = 6570, FolRt & = 1524%)el] gt wEREA Zéﬂ—t; o

! AT 24 Aol BT ZHZ/ANE AYG of-go] ARgAe] A7 F
= 029), IR g = 1.00; FAHY g = 1.29), IAA FAHRALH
38) 8 Ak AR g = 0.23; A g = 1.26)9] SAHCRE {ov]
e AR vepth oked IAZISI A7l e A BE 9 AR
TLFE FHY/T AYY] Gt o8 IA SAEAH. deHoE, 2 vEd
AD oAzt ARARe] Ae7leel male FAH 9F2 wluiRh v, ARgAe] Q4]
12 7))ol FEE et 220 3HA e vES AR

9% 1o dp
R i)
S o~
n mN
~
— ﬂg_]" _f‘: o
M o
go% T Fé
o i o g?]
wn R
T =
[
" g B
U]I HJE
ol
2 Qg
N

H

>
lo,
e
)
o,
¢
wa, 2 rlo
re

x
N
=)

r

FAel: HiEREA, A, M7, A7

* ool AT 20199 EepAsERRe Aldoer xRl FUY fEE Tob £yH AFIYKOCCA
Al

19-15. A7 AYol o g2l A mA= & A+ A



Ae| IR0l Dixl= HAQ| A - Y 33

The direct and indirect effect of affect on higher cognition
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The effect of Korean verb regularity on the frequency effect in the
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Pilot experiments on the evaluation of learning status of
English words using a cost-effective electroencephalogram

Yoritaka Akimoto', Riku Suzuki', Katsuko T. Nakahira’

'"Nagaoka University of Technology, Information & Management Systems Engineering

In this study, we conducted pilot electroencephalogram (EEG) experiments for the future development of
an evaluation method of a foreign language skills. Specifically, we measured the brain activity during a
non—native (i.e., English for Japanese participants) visual word recognition using the EMOTIV EPOCH+,
We selected this device because it is one of the most widely used cost—effective wireless
electroencephalography headsets and requires little preparation and clean—up time. In Experiment 1, five
Japanese undergraduate students and one Japanese postgraduate participant judged whether they knew the
presented English word while their EEG was measured using Emotiv EPOC+. Each trial began with a
1-second fixation cross, followed by an English word for 3 seconds. During this period, the participant
responded as quickly as possible whether they understood the meaning of the presented English word by
pushing a key on the keyboard. Then, the Japanese translation was presented for 3 seconds. EEG data
were analyzed using EEGLAB. EEG data were first band—pass filtered at 1-40 Hz. Trials were epoch
from 1000 ms before stimulus onset (i.e., baseline) to 2000 ms after stimulus onset. Independent
component analysis was applied to the epoch data, and artefactual independent components were
removed. Trials with EEG signals exceeding 100 £V in any channel were excluded from the analysis.
The number of analyzed trials in each participant was about 400. Event-related spectral perturbations
(ERSPs) were calculated using time—frequency analysis and compared between known and unknown
English words with p < 0.05 as the uncorrected statistical threshold. The results showed that theta (3-8
Hz) power in the frontal electrodes was greater in response to known words than unknown words 500
ms after stimulus onset. We also conducted the same experiment with one undergraduate student using a
research—grade EEG device and found a similar theta power increase in response to the known words. In
Experiment 2, an undergraduate student and a postgraduate participant conducted similar tasks repeatedly
on different days (about 10 times). In this experiment, 300 unknown words (on the first day) were
presented one at a time on each experimental day. As we expected, the postgraduate participant
remembered more English words as the experimental days progressed and the theta power increased as
well. Brain response on the first day was similar to that of unknown words in Experiment 1, while
brain response on the last day was similar to that of known words in Experiment 1. On the other hand,
the undergraduate participant remembered only approximately 20 words when the experiment was
finished. In contrast to the postgraduate participant, but consistent with the behavioral result, the theta
power did not increase as the days progressed. In Experiment 3, the postgraduate participant who had
participated in Experiment 2 conducted similar tasks with easy English words and difficult but learned
(in Experiment 2) English words as stimuli. The results showed that the theta power in the frontal
electrodes was similar between the easy words and difficult but learned words. In conclusion, our pilot
experiments suggested that different brain responses between known and unknown English words were
measurable by Emotiv EPOC+, that the brain response to unknown English words became similar to that
of known words when learning progressed, and that there is a great individual difference in learning
English words.

Keywords: Emotiv EPOC+, memory, word recognition
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Multisensory Pseudo-Haptic Feedback for Weight Perception of Virtual
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Assessment of Cognitive Load in the User-Interface by Stroop
Color-Word Test
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Response inhibition in adolescents and young adults
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The way of searching for the target modulate the interplay of visual
and central attention
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To date, it has been unclear whether visual attention for search and central attention for
response selection and working memory encoding are independent. To address this issue, we
used a dual-task paradigm across five experiments, in which participants were required to
perform a four—alternative, speeded response task or a central rapid serial visual presentation
(RSVP) task with visual search tasks. Importantly, we manipulated the SOA between both
tasks (short or long) and set size of visual search task (3 or 6). The results showed that when
a conjunction search task, which is known to be performed in a limited—parallel manner, was
performed after the first task straining the central attention was presented, we found a
significant underadditive interaction between SOA and set size, ps < .05, implying that the
increased processing duration of the visual search was absorbed into the slack time evoked by
the concurrent process of the central processing at the short SOA. Based on this result, we
suggest that visual search can proceed simultaneously with another central processing.
However, when the search task was replaced with a spatial configuration search task, which is
known to be performed via serial shifting of attention, set size and SOA yielded an additive
effect on search RT, ps > 1.0. This result indicates that the increased processing duration as
set size increases was performed after another central processing, instead of being absorbed
into the slack time. That is, when the search is serial, visual search could not proceed during
the central processing of concurrent another task. Taken together, we conclude that depending

on the search process, search performance differently interacted with another central processing,

ZFA|o]: Visual attention, Central attention, Visual search
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The Effects of Social Anxiety on Attentional Bias
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The effect of spatial and temporal context on the uncanny valley
phenomenon
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Three-dimensional distance perception in augmented reality using an
optical-see-through(OST) near-eye-display(NED)

o|F¥', FMz"
Ju Hyeong Lee', Sung Jun Joo"

LTSt Aj2|stat

'Department of Psychology, Pusan National University
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The Effect of Orientation of Center grating on Tilt illusion

HHFH, Hey"”
Jeong Yeon Hwa', Jung Woo Hyun'

ZScsta Aa|sta)

'Department of Psychology, Chungbuk National University
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The relationship between size illusion, physical size perception and
vernier acuity

o|4d!, FMaz"

L —_
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Su Hyun Lee', Sung Jun Joo''

LRACHER Al2(stat
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'Department of Psychology, Pusan National University

& 2 (hallway illusion)= B2 4] 2717 22 & EA19] F7] 2Zto] ojm|xjof| yehd 32}
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H|(visual masking) RS ARSI B 2AIS] Hmagnitude)o] WIS & AA] AZH100ms)
T A7t He Aok & glo] 11 AAl AIZE (300ms) 733 zto]7t §leg Bt ol &
T 2 3t 271 AZAE oA BT ¢ dee AR AR 2004 RIS Az A
A 2] A7) BAE AFsh] ol Fde il A" A=l itk 294 A2
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The Influence of View-Height Difference on Visual Short-Term Memory
Performance
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Enhancing metacognition through perceptual learning
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'Department of Psychology, Yonsei University

vlERIAE ok At BEi A TSk SHolt vleeln See A7 v S A

7} g So) PAEC delA ot Teht A7 s B vlERIA Selo] @] se
A e aARE olsial Busl SRIEA gkt 49 A7 A7 S4e B9 o
A1) FH BT Selo] FAEAL, o] P4 T S ke AR Mol AL Skl
stelck Teht A9 7oA wleklA) SElo] ASst S4o] olRolAA goteh A d7S
ngkeluA, B AT 9iAo) A A7 S Eal saat 9Ale) vekeln] Selo] P

>,

W Agsle] W A7 HES AFs AASAT,
Whg Y MZmel SR WY WElA)

N
S
d
H
I
A
=l
I
o g2

o

)
N
N
Aob ot ol
b

e
2,
)
r
1
-0,
g
ol
b‘j"
%
v
KD
o
sl
S
v
ol
i,
B o

*E A AT AYe wob 498 AU (NRF-2017M3C7A1031976).

_89_



2AU71Y 2| A A HUFE HFEY HE BY2| AR
3} fNIRS &4t

Temporal Dynamics of Prefrontal Cortex Subregion Activity During
Working Memory Task: An fNIRS Study

1 5} 1t
ZUE’, USeE, ojdot

Min Jun Kang', Jung Han Shin', Sang Ah Lee'’

SH=EE s
'Korea Advanced Institute of Science and Technology (KAIST)

AZFA 2710l TRt IA71%59] 7]dto] Eo, F& HHFA(prefrontal cortex, PFO)OIA 41732]
* Tejdth 291719 A Al FReEA R QIA715S Brekol AjtetnE -JE ey
wofoll A FHRSISHA o 8= Qlrk. SHARE QIXAANRE oAl AR EE A ol HHIES] 7
A7), 714 F9 olf= HHZAQl &go] offrhe ©o] Utk 75A A A (INIRS) S 75]
§ HIZEAe|1 7HASH BOLD 4125 &4 7Fs2 4= o] 2t ofw]y w2 = glony
obZ] 11 gl tigh AT Qtofrt o]foiz]2] Agith webA &2 Aol 2 AHEE
wearable band-type fNIRS H]el NIRSITS o]g5to] 241719 4] 43 Alo] HATY TS}
g S0k, 2 ARE @9](102)0x dolubs B A129] A7 HolE R4Sl & ARolde
delayed-match—to—sample #2|thelE olgsto] 27|19 HAE F/dstglon, MPAELS sample 0]
n2E 2 & 9 ARte] AW target ©|PAIE HOEE W & oln]|x|7h dA|ol=A1E FHEIH. &
Ho] mPA7} (22.48+4.63 years) INIRSE 283t AEIE 90 trial(do]=E 30wia)4 A —’FOEO}@
o, doltrof i} A 4afof FoJulet 2ol Helrh A7 B4 24 A, sample AF=0] F0i7
212 ventrolateral PFC (vIPFC)ollA &Ado] A|ZtE|1l, ©]% dorsolateral PFC (dIPFC)7} EAJst=] 9]0 H,
& 7] A71olE frontopolar cortex$} left dIPFCE] 24 A7t fHashkes 54 W 3]-7]- |9t}
7]74]‘433 ol-gste] Alzte] mE 417 i 7 AL E A A dif ASE & F 2~3% 3
PECell A7 417 t3d Aeert $7leke s 21T 4= %le “1 vIPFCoflA1 9] 4174 76]3—4 &
o] dIPFCET} foulotA =A = E3t 47 B B4 nsoa] mdlzte] 1A 4
Aot fougt AHAE BEE & Stk & A4E Fl Z}%ﬂ HARE 24l AHEE BOLD
ATE St 2 ARE 9919 Wspt B4 7Hses SISkl o ol dm dFu u§ F
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HIE[RIA|SH 1} HERIR|HEE
Metacognitive Ability and Metacognitive Accuracy

A3, 0|5¥?, UIR3, nFH”
Yoonhee Jang', Heungchul Lee?, Youngjun Kim?, Kyongcheon Min3'

'Z2EFLICHSt, 2Qll0t0] 2| 2|, OFFCHEim
'University of Montana, 2NI Research, 3Ajou University

QA Hhe A4, Fe vjeelAe] te el B, vERlAsEe] §esE

AR £ F4E 92 5 ke A4S vEoE Bk 18, S8R0k Aol

ey 5o wEIASES 24ske W, A9 Aelgels F2 E4 wAlIAe] Apd
H

YA} wgiare] Fua pPAIAR Ate] BAE T HERIAsEE ST £

HolA] dotRet. tishy 75%& e Told s JOLs—FA7|aAlE 32 1
Sholet. E3h wERIZ] £ AEP s MAI HaE of8sigitt. Add 23, MAISH JOLse A=
FEE HoA| ofsdth. ShARE, MAIE 719j34=¢t JOLs Ate] zbolgh A= (absolute accuracy)
oF golmst AT Bk 55|, vi/iREEA (mediation model analysis) Z3& HH, o] 7t
o] AHAR] FH2 skt 7|t wieg] weh dojxlE IHAQl avte BF ARl &
At 5, EAC=AM] ERIASH] 54 FAlIA ] HERIAYS e} BE Holed, ol
el e Et Aol 23S o HERIAGS T} okl Aol Vel Aer &

FA|o]: Metacognition, Judgments of Learning, Metacognitive Awareness Inventory, Absolute

Accuracy
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Pre-recorded Talk II.

2-01. AFE ©ZF Z9(Computer tomography, CT) oJu|x]o]| thet TAF A3 7|4t
H 2de T FUEE ¢ 24
Intracranial hemorrhage diagnosis using a convolutional deep—learning algorithm based on
computed tomography(CT) images

AAE, sd8, AWy, Fe, A=
Jiho Kim, Yebin Yoon, Mingeon Kim, Bongeun Kang, Ghootae Kim

2-00. W WT Whgole] Fela AR Aolt o] ARlo] WAL e ARBARY AT
The effect of difference in morphological knowledge of Hanja prefix derivatives on word recognition:
An ERP study
A9, 2743t 53], A6, ol4d

Jinwon Kang, SeongHak Jo, Joohee Ahn, Junghye Cho, Sun—Young Lee

2-03. 9] A7t 2 H7F o ARlo|N BT $8o]
Lexical ambiguity effects in Korean visual and spoken Eojoel recognition
AES, A9, S5, AIA, 94, daY, 449, W12
Joonwoo Kim, Kathleen Gwi-young Kang, Doyoung Yoo, Inseo Jeon,
Hyun Kyung Kim, Hyunmin Nam, Jiyoung Shin, Kichun Nam

2-04, o] ol Ao FFL WAL 978 24 W] w7
The effect of positional syllable frequency in Korean Eojeol recognition
O]%‘ﬂ, O]%—al', Z:V?;' ‘ﬂ, 1EI]'7 ]‘iﬂ: Solbin Lee, Fun Ha Lee, Sangyup Kim, Kichun Nam

2-05. @0l vlde] Wt A| et @Fo] 949 24 Fxof o @7
Syllabic constraint effect on the serial order control revealed by Korean nonword speech production
A ‘3, Satoru Saito, U&= Sangyub Kim, Satoru Saito, Kichun Nam

2-06. 7139 ST AR dol=rt 7l ane] vX= IF
The effect of anchor—extremity and question—difficulty on anchoring effect

0]%‘7&1, 0]%‘551 Lee Myoungjin, Lee Yoonhyoung

2-07. F04 A} R A g A BF A7
A Study of Choice Behavior on Pairs with High Subjective Values
o]%\-z]’ A4d Seungji Lee, Sung—Phil Kim



2-08. SWHAR Al UEhie x4l E43} gdlate] 3t

The effects of advice characteristics and anthropomorphism during decision making
[¢}

2-09. M= Gt fERIA7E =218 FE A 3 nAles 9%

oAt ‘ﬂ, FAd Sangmin Lee, Wonil Choi
The effect of feedback types and metacognition on the performance of logical reasoning task

2-10. 971 I Qo] 4Ee] wet Kol A5 Aol

1\3]'01]-9- Ol%‘?ﬂ, 0]—3——35] Nam Ye—eun, Lee Myoungjin, Lee Yoonhyoung
Differences in eye movement during a reading task depending on langauge efficiency

2-11. Aol A 71l vAe a3} Hvp 79k A+
The effect of video games on cognitive skills: an EEG study

oF=+35], H7]F Joo-Hee Ahn, Ki-Chun Nam

AT, AAE, 453, ZAY, 2498, ol&Hl, drl+
Joonwoo Kim, Jeahong Kim, Joo Hee Ahn, Kathleen Gwi-Young Kang, Seonghak Jo, Solbin Lee, Kichun Nam
2-12. PC/HHIY Aldo] 4 Ao oA oA w|A= UAH, Hed axt
Cognitive and Psychological Effects of PC/Mobile Games on Users in Adult Groups

TFHR, B2AE A, 97]& Min-Mo Koo, Jaechun Ryu, Won Jang, Kichun Nam
213, 5% 9 U2 BAQ BEE 420 O pAmTe] o
Pattern of cueing effects by validity of central and peripheral cues

2-14. |23t IR BT Azte] FUA WX I

JHZE, UEAS Beomjun Koh, ChangHo Park
2-15. &3t =EHE A9 Ad AR} A=

zl
The effects of expectation and attention on the precision of visual orientation perception
The Influence of perceptual load on target identification

T
in
Bots,

I~
£97,

AZL O] Jinyong Chung, Do—Joon Yi
tachistoscope task
2-16. %91 9 A Aol ot ] 1% AR FaF

7919, ¥4 Inik Kim, ChangHo Park
Deep brain stimulation of anterior thalamic nucleus and its effect on human attention and emotion

L3, o]AFo} Haneul Song, Young Min Shon, Yujin Rah, Sang Ah Lee
2-17. BA4 AT Ralol U2 A A2 oA 584 At
Concurrent Physical Load Impairs Distractor Inhibition During Search

Shinhae Ahn, Hyung—Bum Park, Weiwei Zhang



2-18. 2l 23t H7] Wt @ 5F WP} v IF
The effect of the change of motion in elements of illusion on the motion induced brightness shift
A4, LA Shin So-hyun, Jung Woo Hyun

2-19. 44 =9 TRIAS] EARET ZA
Poggendorff illusion in 3D figure
227 A2& ZHANG ENZHEN, Jung Woo Hyun

2-20. SAASY A7 Qe FHAF A A AF77E 720l Ao HA= FF
The effect of color in center and surround on the tilt illusion during unawareness situation
A, A4 Jung Jiyeon, Jung Woo Hyun

2-21. 379 A} obse L3t 719 nAE ¥
How spatial boundaries influence children’s episodic memory
A, A&, o]0t Yujin Rah, Jiyun Kim, Sang Ah Lee

2-22. A8 Aol T Fele] oME RS} 34 AT

Event segmentation in memory for real-world social events
HAad YAE, HE Seokyoung Min, Je Hoon Chae, Sanghoon Han

2-23. ASLE FE Us} 7ol A 4% 270 a7}
Reconsolidation—based Episodic Memory Updating: The Effect of Prediction Error
)&, O]%Z Taechoon Kim, Do Joon Yi

2-24. FAAE B8 dfnt 715 ER AT 15T XA A adt AP
Neurocognitive Effects of Hippocampal Training Using Spatial Cognition
AR, A3k o]Ato} Jiyeon Kim, Jung Han Shin, and Sang Ah Lee
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AREl = 2H(Computer tomography, CT) O|OJX|of| Cljst
SkM AlAGH 7|t ol pUS E35 SoUES 2Ich ool

Intracranial hemorrhage diagnosis using a convolutional deep-learning
algorithm based on computed tomography(CT) images

2ZE", eoyl’, 0?2, 2222 23"
Jiho Kim', Yebin Yoon', Mingeon Kim?, Bongeun Kang?, Ghootae Kim'"

SHEL|GIR] QIZ(SIHPIE AE7|HPA! 2P HS AT RAMARISAHCH HTHO|R 7|7 |7HLR|4IE]
'Korea Brain Research Institute, Cognitive Science Research Group, Deep Memory Lab.
’Daegu-Gyeongbuk Medical Innovation Foundation, Medical Device Development Center

ZNH&E (intracranial hemorrhage)& F71 o] 8 £A5h= Ayor 74785007 7159 Az
e FEth oleet HeollA ofid Aol thet A&t AZAQ Xgho] v Fasith /3]
oA 9 Aot B8, 2l Fibohe WE0 &4 55 BEAoE Jdsly] 9o HIXEH
% A7t BoAoln, Eo] AFE ©@F HY(CD) omA7t Ao AekE Qo 7P del ARH
. ol2fgt CT oln]A1E B8 ks Sfeide o 2oplld B2 Ad s 42 dwrpt 9as
oF ofue}, &eiate] Aeete ofm|z] A9 e ATH|E, artifacts 5O 810w EF oFE A
Aoz GAsHA] Foh= ¢ Al EWrh AAl A Adk A ol=Rt AlgkE sidst] £l
= CT oA dis 4% ohks dieEs Agsto=s FHUWEE A%,
(intraparenchymal, intraventricular, subarachnoid, subdural, epidural)& <&3l, | W =
HAlete e RdlS P55k, Y AA ARE 7Hter I A RHo] gt A1=]
AEokgh. FAHeR B Afe o 9AE Fofl A9 Bde] f=5iginh 1) 20,0009 CT &
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The effect of difference in morphological knowledge of Hanja prefix
derivatives on word recognition: An ERP study

= = 5 = T
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Jinwon Kang', SeongHak Jo', Joohee Ahn', Junghye Cho?, Sun-Young
Lee3'
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'Department of Psychology, Korea University
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3Department of English, Cyber Hankuk University of Foreign Studies
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BH20f AlZt Y 7 ojY jolojM BaslE S20f E3t
Lexical ambiguity effects in Korean visual and spoken Eojoel
recognition

Az, AAY, KE, AU, AV, wHor, MG, 4|2
Joonwoo Kim', Kathleen Gwi-young Kang', Doyoung Yoo?, Inseo Jeon?,
Hyun Kyung Kim?, Hyunmin Nam?, Jiyoung Shin?, Kichun Nam'"
'efchstn Me|sty, 2ne{tistn 2o{2Rstt

'Department of Psychology, Korea University
’Department of Korean Language and Literature

The present study investigated the mental representation of homonym in the bimodal
processing system by manipulating the lexical ambiguity of a visually or auditorily presented
word. In both Experiment 1 and 2, homonym (e.g., “Btt) with more than two meanings
and control word (e.g., ‘1%52") with a single meaning were used. The relative frequencies of
multiple meanings of a homonym were balanced while the lemma frequency was varied and
matched to that of control word with a single meaning. In both experiments using lexical
decision task, a robust frequency effect was found regardless of the number of meanings of a
word. In Experiment 1, a critical interaction of word type by frequency was demonstrated, in
which auditorily presented homonyms yielded ambiguity advantage effect only in the low
frequency condition. Albeit not reached significance, a similar pattern was found in visually
presented homonyms in the subsequent Experiment 2. Taken together, the first key finding
from the present study is that multiple semantic candidates of a homonym provide feedback
only when lemma frequency of the word is not high enough to be processed in the early
stage of word recognition. The second key finding is that this interdependent lexico—semantic

processing can be found during both visual and spoken word recognition.

Aol Lexical ambiguity, spoken word recognition, visual word recognition, ambiguity

resolution

FE ATE HeAREAE 9 HHEAVEE A0 PEHCTATAE SR YA A2 HE 5]
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Syllabic constraint effect on the serial order control revealed by
Korean nonword speech production
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The effect of anchor-extremity and question-difficulty on anchoring
effect
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A Study of Choice Behavior on Pairs with High Subjective Values
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The effects of advice characteristics and anthropomorphism during
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The effect of feedback types and metacognition on the performance
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The effect of video games on cognitive skills: an EEG study
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The current study employed an EEG (electroencephalogram) measure to investigate the effects of playing
different genres of games on the attentional network and risk—taking. Participants performed two
cognitive tasks before and after gaming/video watching sessions. Tasks included Attentional Network
Task (ANT; Fan et al, 2002) to evaluate the attentional network including alerting, orienting, and
executive attention, and Balloon Analogue Risk Task (BART; Lejuez et al., 2002) to assess risk—taking
tendencies. EEG was recorded during eyes—closed resting state, pre— and post—tests, and gaming or video
watching session. Experimental group consisted of 4 groups of 10 participants, who have reported to
mainly play one of the four different genres of games: FPS, action, sports, and mobile puzzle. 10
participants who had reported less than 10 hours of gameplay a week in the past 6 months were
assigned to the control group. During the thirty—minute session, gaming groups played games of
respective genres, whereas the control group watched a neutral documentary video. Continuous EEG data
were run through a power spectral analysis based on fast Fourier Transform applying multitaper
frequency transformation, which resulted in segmented band signals: alpha (9-12 Hz), beta (13-30 Hz),
theta (4-8 Hz), delta (1-3 Hz), and gamma (31-60 Hz). Spectral analyses were then performed in order
to examine and compare power changes of oscillatory components among five groups in pre— and
post—sessions. Both game playing and video watching yielded significant power differences of alpha, delta,
and gamma oscillations in Task 1 (ANT). However, gaming groups showed more increase in overall
amplitude compared to the control group. In Task 2 (BART), only alpha oscillation exhibited significant
power change between pre— and post—tests in all groups. However, the power change of alpha
oscillation demonstrated genre differences, increasing after playing FPS, while decreasing after playing
MOBA, sports and mobile puzzle games, compared to the control group. Our results indicate that both
gameplay and video—watching significantly changed the EEG oscillation of risk—taking as well as
executive control. Furthermore, the genre of games significantly differed in power changes, especially for
the FPS game in risk—taking, suggesting that the genre of games should be considered as a crucial factor

in evaluating the cognitive effects of game playing,
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Pattern of cueing effects by validity of central and peripheral cues
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Deep brain stimulation of anterior thalamic nucleus and its effect on
human attention and emotion
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Deep brain stimulation (DBS) is an established treatment method for medication resistant
epilepsy patients. Anterior Thalamic Nucleus (ATN), a component of Papez circuit, is one of
main target regions of brain for relieving symptoms of epilepsy. According to previous studies,
the ATN-DBS showed effects on interaction between attention and emotion regulation. During
the DBS, reaction time on attention tasks of epilepsy patients changed after emotional stimuli.
Further, in this study, we tried to reveal this interaction more deeply via implicit emotional
stimuli from International Affective Picture System (IAPS). There were three picture conditions:
neutral, positive, and negative. In every trial, the picture was briefly presented and masked by
another neutral picture. Then, an attention task immediately started where patients had to
press the button indicating correct direction of an arrow as soon as possible. This whole
process was performed in three conditions: left—ATN DBS, right—ATN DBS, and no DBS. We
found that, without stimulation, patients tended to react slowly when they were primed by
positive and negative pictures. On the other hand, with ATN stimulation, this trend did not
appear and the reaction time after positive and negative pictures was significantly faster than
that without stimulation. Therefore, we conclude that the emotional prime effect is suppressed
by ATN-DBS. There can be two mechanisms to explain our findings. First, an emotion
process in the brain disturbs a following attention process in sense of information capacity of
the brain. Second, the effect of ATN’s local intervention by DBS can be 1) making emotion
regulation faster and allowing patients to focus on the following task better or 2) stopping
emotion regulation and making patients not be primed by emotion. As a future direction, to
figure out whether there was the aforementioned emotion regulation or not, we will record
scalp EEG and try to find Late Positive Potential (LPP) whose amplitude corresponds to a

level of emotion regulation.
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Concurrent Physical Load Impairs Distractor Inhibition During Search

Shinhae Ahn', Hyung-Bum Park', Weiwei Zhang'"

'Department of Psychology, University of California

The present study explored whether and how effortful physical action affects the ongoing
attentional process, specifically focusing on inhibitory control. We conducted a dual-task
experiment with an isometric handgrip maintenance task and an additional singleton visual
search task. On each trial, participants were first asked to hold and maintain a handgrip
device either at 5% or 40% of their maximum hand strength (low vs. high load), until their
response to the secondary visual search task. In the search task, participants reported a bar
direction inside a shape-singleton target among homogeneous distractors, while kept holding
the handgrip device at the required force. Critically, one of the distractors contained a
salient—but—irrelevant color—singleton on half of the trials, or not on the other half (singleton
distractor presence vs. absence). The results revealed a significant interaction effect of the
physical load and the singleton distractor presence. That is, we found an increased singleton
distractor cost, measured by the extent of reaction time (RT) delay for the singleton distractor
present trials over the absent, under the high physical load condition as compared to the low
load. Moreover, this interaction effect was found to be strongly correlated with individual
relative exerted strength from low to high physical load trials. Additional quantile RT analyses
revealed that the effect starts to emerge at the slowest RT portions (7th quantile), attributing
the results to reduced executive control under higher physical load. Together, these suggest that
concurrent physical load may consume resource—dependent processes and result in reduced

inhibitory control to the distractor interference.

Keywords: cognition—action interaction, visual search, singleton distractor, executive control
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The effect of the change of motion in elements of illusion on the
motion induced brightness shift
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Poggendorff illusion in 3D figure

o, dy"

ZHANG ENZHEN', Jung Woo Hyun'

= ZEr|stn Ale|st}

'Department of Psychology, Chungbuk National University
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The effect of color in center and surround on the tilt illusion during
unawareness situation
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Jung Jiyeon', Jung Woo Hyun'
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'Department of Psychology, Chungbuk National University
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How spatial boundaries influence children’s episodic memory
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Yujin Rah', Jiyun Kim', Sang Ah Lee'

°|':I1.|'J_|'°|'7| —9—-] HI'O|2D|5;|4—0F1|»
'Department of Bio and Brain Engineering, KAIST
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Event segmentation in memory for real-world social events

UM, HAE?, SR

ro
r{OI-

Seokyoung Min', Je Hoon Chae?, Sanghoon Han'3'

'OlMcHstn Melstn, HMIchEtn RSB HMS, CHMCHEt R QIR e Sty

'Department of Psychology, Yonsei University

’Department of Communication, Yonsei University

3Graduate Program in Cognitive Science, Yonsei University

gele Ul #2747 1B B9 Solok o) A5A UEL FREE 4052 Pade

of Azl Jlelgth. AT ATEL G5k 5o AdrTE A3G olgaie] oME AR} 7Y

& ol ghouy, AAl AVgelA ok 71 AIZF HmolAe] AlEstel qalis ofd gl %

A7) hgkeh. B Ak oME AR A7E A AAelA Loluts Al Aoz st

Agrgol 4717 A&EE AUEE AA Festolo] Jlejsla A Aot shich. TAH

oz QoA HF | ol AKEA = TEuHbelAgHT-199F BHH AES YA E,

ArEol G- ARES %A 71 &l FxSel A=A, T2a 7199 FEEo] ARl
ofgA BHE=A Lotz stk TS A 671

e 4 g %wa SRR
A5 1’416}1 gl 1 %Oﬂﬁ i F90) AEAge o

= ol 358 719 A7t A=A 0*0}5 ﬁﬁr X3 04*1 A *Vdoﬂ*i ot &olE HAnh b=
o | 2Al 67018 3P QBEEoA ] FAE Hel P HEEA
71 HEHAE oF T3 e Z2u9 Bd JAES #AsH. oF B
= 2 = M2 o0 EEY 7IsA der dEdel, A4 EY AAEe
2 233x RdS F9 FEsterd. oW, H7AES 719 A ofIlE At A7 JAE
oM ArFEAoR AL AT Fofdt HAE HAh o Ades A7 A&He sl

= ol SR 719 BAE @48 4 den, 719 FATE ARlA ARl diet 4
B EAQ ABEES FA| Wel FIHE wdde AR

J

Ay

A
~

FAlo): oMlE Asl, 7)o sl ASlA A, dAE

B

* R QTE ARERPISPREARY AYoE FIATATY AYS Wop 4
2019R1A2C1007399).

odl
it
rf

TANRF-

jale

- 116 -



HSNE 53t Us 7|9} WM ojx 2F0| By
Reconsolidation-based Episodic Memory Updating: The Effect of
Prediction Error
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Neurocognitive Effects of Hippocampal Training Using Spatial Cognition
212|942, MZ35H | o| Ao
Jiyeon Kim?, Jung Han Shin', and Sang Ah Lee'"
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'Korea Advanced Institute of Science and Technology (KAIST)
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Workshop.

Workshop: 24%U= HHAE ¢t d4/20&2|
Ethical guidelines for conducting and publishing research in

Psychology
7R} 0]5H] Lee, Seung Mi
T A=A EA TS HY LS
Tutorial.

PsychoPyS O|2st 2291 Alal m=z|jal

Programming online-experiments with PsychoPy

73z} W4 Begk, Jongsoo
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