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Preface

The International Conference on Perception and Action (ICPA) is the official conference of the International
Society for Ecological Psychology (ISEP). As such, it provides a forum for scientific discussion for those
scholars interested in the ecological approach to perception and action, as well as other topics in ecological
psychology, inspired by the work of James and Eleanor Gibson. After last year’s conference in Guadalajara,
Mexico and switching to even-numbered years, this year the conference is held in Trondheim, Norway.

In accordance with previous ICPA, Studies in Perception and Action, Volume XVII, is the Poster Book that
represents the posters presented at the meeting. This year, we are again making copies of the actual
posters available in electronic format as a PDF file. All presenters were asked to submit the final electronic
versions of their posters before the meeting, allowing us to publish the full posters prior to the conference,
with the aim of encouraging scientific discussion among attendees. We also hope that the electronic
version will make the posters widely available. The Poster Book will be permanently archived on the ISEP
website (http://commons.trincoll.edu/isep/).

Readers of the book will find research on a wide variety of topics including perception in any modality,
motor control and coordination, ecological neuroscience, perceptual control of action, affordances, social
interaction, development, learning, cognition, language, human factors, design, sensory substitution,
rehabilitation, complex systems, and the dynamics of all the above. This work represents an excellent cross-
section of the fascinating and diverse research inspired by the ecological approach today.

We want to thank Kjell Tore Naesgaard for designing the logo of ICPA2024 that was used on the cover of the
poster book. Our gratitude extends to members of the Scientific Committee for their timely revisions and
comments.

Silje-Adelen Nenseth

Ruud van der Weel

Audrey van der Meer

Norwegian University of Science and Technology

June 2024
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Perception of affordances for receiving serves in
virtual volleyball: Higher order affordances in real time

AR Danilo G. Arruda’, Jeffrey B. Wagman? & Thomas A. Stoffregen’ p
School of Kinesiology Affordance Perception-Action Laboratory, University of Minnesota
UNIVERSITY OF MINNESOT 2Department of Psychology, lllinois State University apa L

Driven to Discover®

Introduction
Fig. 2. Anticipatory whole-body movement. A. Overhead technique. B. Stepping
back to optimize the underhand serve reception technique. See Exp 1.
Fig. 3. Anticipatory whole-body movement:
Jumping to optimize the overhead serve
reception technique. See Exp. 2.
Results
Fig. 1. Representative responses using the
HMD and wrist sensors.
Left: Overhead. Right: Underhand.
A B A B
Fig. 4. Experiment 1. A. The proportion of underhand serve receives as a Fig. 5. Experiment 2. A. The proportion of underhand serve receives as a
function of serve height and sex. B. Fore-aft headset displacement. function of serve height and sex. B. Vertical headset displacement.
Discussion
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Predicting repetitive worker
behaviour using eye-gaze

Erik Billing, Anna Brolin, Raquel Quesada Diaz, Malin Eklund, Dan Lamkull

. -.:‘.ﬂ"* / T > " Courtesy of Volvo Cars

Eye-gaze is identified as a very stable queue for
predicting high pitched repetitive human action!

BACKGROUND

Proactive eye-gaze (PEG) is a behavioural pattern where eye- Research question:

fixations on the target precede may human actions. Action Js proactive eye-gaze (PEG) present also
prediction has a wide range of application areas, including ;) highly repetitive behaviour?

industrial settings where prediction of worker actions could ) i

increase safety and improve interaction with automation
technology, such as collaborative robots.

Most experimental investigations of PEG involve tasks that are
novel to the participants. However, less is known about PEG in
repetitive tasks, the latter being much more relevant as a
predictive queue in professional settings.

METHOD

With the goal of analysing PEG in repetitive actions, eye-gaze of
four industry workers (age 23-43) at Volvo Cars (Torslanda,
Sweden) were recorded during manual assembly operations. All
participants were experienced workers with two or more years
of experience as Volvo employees and nine or more months of
experience working at the precise workstation. A total of 57
assemblies were recorded using Pupil Labs Invisible eye-
tracking glasses, comprising 1340 high-phased assembly X
operations such as reach to grasp, placement of components, Red circle indicate current eye-gaze, blue circles indicate fixations.
screwing, and finger press. For each operation, the time of first ~ Courtesy of Volvo Cars.

fixation on the the target and the time of hand contact with the

target were manually annotated using ELAN. Time of target fixation in relation to first

hand contact
RESULTS

A mean PEG of 795 ms (median 707 ms, std 526 ms) reveals a
pattern of stable proactive eye-movements towards the target
location of each assembly operation. The vast majority (97.4%)
of all eye-fixations appeared at least 200 ms before the hand
reached the target, supporting the hypothesis that PEG could
constitute a reliable queue also in very repetitive situations.
While 200 ms is a limited time window, it could for example be
used to turn off or break dangerous equipment, drastically
increasing safety.

Contrary to our expectations, these results show similar, or
possibly even stronger, proactive eye-gaze than what is usually
found in traditional experimental investigations, suggesting
that PEG is at least as prominent in repetitive actions as in more
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): Apparatus and positioning of the children during task 2: Two wooden

0.6 cm) with lengths of 30cm (mass=16.43kg) and 50cm (mass=38.98g)

i@ mass distribution of each rod was manipulated by attaching stainless

» (length=1.05cm; mass=22.23g) at positions corresponding to 50%, 70%

of its length from the proximal end (6 principal moments, I%). The childr

Jlated the rod under the table and recorded the perceived length using
marker placed on the table.

Table 1: Descriptive results for age (years), sex, body
weight (Kg), height (m), and KBIT2 score.



'he results showed that the postural control of
>hildren with DS improved with the use of TEB.
"he center of pressure dispersion (RMS)
p=0.008), velocity (p=0.05), and amplitude of
sway (p=0.008) decreased with the use of the
2lastic bands. In addition, removing visual
nformation degraded the postural control of the
>hildren only when considering the amplitude o
sway (p< 0.028), which was minimized by wear
he elastic bands. Wearing the elastic bands du
he eyes closed condition did not affect sway
relocity.

"he findings of this study, while confirming the
nitial hypothesis, revealed a potential
yreakthrouagh. The use of TEB showed a positiv
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Psychological and physiological outcomes
of interpersonal synchrony during yoga

Caitrim Mall & Alexandra Paxton's
Correspondence: caitrin hall@oconn. ody

Motivation and Hypotheses

Previows work Seggests that oo Sehavioral synchepy increaces feeings of 1oCial Connactedness and that the degree of nterperional heart rate
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CESPA
1 University of Connacticut
¥ Center for the Study of Perception and Action
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matrics Le., heart rate vanabiley

W hypOtiwiized Tht PATICIRINLS in Sroupt with greater predcLabiity (e, determiniur] and syactor strength (e, masSios) of interpensonal heart 1ate Gymamicy will

ML report 8 preater reduction in andety after yoga.

M2, experience a greater increate i MRV alter practicing yoga, which can be 2 sign of greater phyuiological reslience to strevurs.

HE. report groster feelings of Conmectadness 10 1he Lrowg.

Method
< Pactidipents: 50 undergraduane volunteers with an existing yoga practce
paicipated as 9 grovgs of 27 panicipants.

< Procedwre: Each grovp 1ok 3 yops class Together, Each parmcipent wore
@ POlr H10 10 recond thew MY before, during, a0 after the Clads, Before
he chans, cach compieted the State Trat Aswiety iovestory (STAD 10 #15e3s

Data Preparation and Analysis

+ MR s analyTed USOF OSSN Quantification anatysis (CRQA).
Pairwise calodtations of mantine and determinism were Gone between all
members within each group.

¢ Group values weve Created by reeraging the data hom growg members,
Including matrics rom aiewine CRQA, saxiety change, 3ng COMMMCTASNML.
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Quantum Mechanics in Perception and Action?

A5

School of Kinesiology

Robert Heath! and Thomas A. Stoffregen?

UNIVERSITY OF MINNESOTA 1Winona, MN a P a L
Driven to Discover® 2Affordance Perception-Action Laboratory, University of Minnesota
Introduction
Fig. 1. Turvey's (2015) illustration of the “outness problem”, Fig. 2. Turvey's (2015) solution to the “outness problem” lies in the
which he attempted to relate to the Locality Principle from concept of specification. A. The classical view that Turvey rejected.

quantum mechanics. B. The ecological view that Turvey endorsed.

Fig. 3. Turvey's (2015) argument that the Table 1. Table from Shaw & Kinsella-Shaw (2015) relating the Ecological
existence of multiple simultaneous affordances is  Approach to explanatory frameworks in classical physics and quantum
equivalent to quantum-level superpostion. mechanics.

Is quantum mechanics real?

3@ millennium physics

2" millennium physics

Discussion

Bergson, H. (1965). Duration and simultaneity, with reference to Einstein’s theory [Trans. L. Jacobson]. New York: Bobbs-Merrill.

Robens, C., Alt, W., Meschede, D., Emary, C., & Alberti, A. (2015). Ideal negative measurements in quantum walks disprove theories based on classical trajectories.
Physical Review X, 011003.

Shaw, R. E., & Kinsella-Shaw, J. (2015). Intentional quantum dynamics: Entangling choices and goals. In H. Atmanspacher, C. Bergomi, T. Filk and K. Kitto (Eds.),

Quantum interaction (pp. 255-270). New York: Springer.
Turvey, M. T. (2015). Quantum-like issues at Nature's ecological scale (the scale of organisms and their environments). Mind & Matter, 13, 7-44.

Wu, D., et al. (2022). Experimental refutation of real-valued quantum mechanics under strict locality conditions. Physical Review Letters, 129, 140401.
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Southern Connecticut State University, Haskins Laboratories
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BACKGROUND

When a speaker talks, the consequences are both seen (visible
articulation on the speaker’s face) and heard (the speech sound).
Visible articulatory information on a speaker’s face is thought to
foster native language acquisition. Children with an autism
spectrum disorder (ASD) have been reported to be less sensitive
to the visible consequences of speech than their typically
developing (TD) peers.

Here we report on:

1) Pattern of gaze in children with ASD and TD

2) Behavioral responses during perception of AV speech
3) ERP findings during perception of AV speech

EYETRACKING

Visual representation of speech
trials (N=24) in a child with TD

Visual representation of speech
trials (N=24) in a child with ASD

Pattern of gaze to a speaking face was examined in two conditions:
speech reading and identification of speech in noise. Participants
were 20 children, 10 with ASD (8 boys, mean age 10-2 years) and
10 TD (eight boys, mean age 9.6 years). Data was analyzed in 300
millisecond time bins that correspond with events in the signal.

Stimuli: video of the speaker producing /ma/ and /na/
Visual only 7ask: Report syllable seen.

Speech in noise Varying S/N ratio: +5dB S/N, 0dB S/N,-5dB S/N,
-10dB S/N, -15dB  S/N, -20dB S/N 7ask: Report syllable heard.
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o When fixated on face of speaker, the children with ASD were
significantly less likely to gaze at the speaker’s mouth.

o Group differences were less prominent in the visual-only
condition, where visual phonetic information on the mouth is
fundamental to the task.
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BEHAVIOR (BUTTON PRESS)

Button press responses to identify what sound was heard was
collected in two AV conditions: 1. a fully visible speaking face (AX),
2. a pixelated (PX) condition that included a face, but the mouth
and jaw were pixelated with random movement, removing all
articulatory information. When articulatory features were present
for the /ba/—/a/ contrast, it was expected that the influence of the
visual articulators would facilitate a phonemic restoration effect in
which “/a/” would be perceived as /bal/.

Stimuli: video of the speaker producing /ba/ paired with
audio of /ba/, /al or /pal.
Button press data to the deviant sound (/a/ or /pa/).

TD children were more accurate in discriminating between

/ba/—/al and /ba/~/pal contrasts in the PX condition relative to the
ASD group.

ERP
ASD | ™
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ML Y <8 | v .
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’ . { ’ R b
o L kG | R et il - eatw
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Latency
ERPs in response to the /ba/—/pa/ contrast within both AV and PX
conditions differed between children with ASD and TD children

(earlier P300 responses for children with ASD).

SUMMARY AND CONCLUSIONS

o Patterns of gaze in children with ASD appear diffesr from TD
peers in a visual only and AV speech in noise context.

o Children with ASD differ in behavioral response and in the
underlying neural mechanisms responsible for speech
processing compared with TD peers within an AV context.

o Processing of AV speech varies with task demands.
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Do probing dynamics differ when
perceiving different properties
of the probe-surface system?

THE UNIVERSITY OF

SOUTHERN
MISSISSIPPL

Arghya Kashyap?!, Kwesi Blankson?, Alen Hajnal?, & Jeffrey B. Wagmant

People use different exploratory
movements to perceive different
properties of hand-held objects

'

Pressure Enclosure

Lateral Motion Unsupported Holding

....and use different wielding
movements to perceive different
properties of wielded objects

Height

...and people make different postural sway
movements to visually perceive geometric
or affordance properties of a viewed surface

‘Angle’ vs. 'Possible to stand on?’
A
i A B

Do people use different probing
movements to haptically perceive
geometric or affordance
properties of a probed surface?

Participants probed an occluded surface
and reported the angle of the surface or
whether they could stand on the surface

Movement (acceleration) data
was collected using an OPAL
sensor on the hand (APDM labs)

©

Perceived angle was nearly perfectly correlated
with (but imperfectly scaled to) actual angle

75 1
. [
<60 °
K
2
£45 o
©
)

230 A .
8 . y=2.0x-23.9
015 + 2=
& . r?=0.99

0 ‘ ‘ ‘ ‘ ‘

0 15 30 45 60 75

Actual Angle (°)

...and participants were aware of which
surface inclinations were ‘stand-on-
able” and which were not...

Perceived Boundary = 27.2°
Actual Boundary = 26.5°

Percent ‘yes’ responses

We used mixed effects modeling to
investigate whether parameters of
probing movements predicted
responses in either condition

Parameters of probing movements
did not predict perceived angle...

...but did predict perceived affordances

SMALLER MEAN ACCELERATIONS:
More dramatic changes in perceived
affordances as surface angle increases

Small Mean
. Acceleration

_————

~
~

Large Mean
Acceleration

Angle (°)

MORE VARAIBLE ACCELERATIONS:
More dramatic changes in perceived
affordances as surface angle increases

Large Mean
Variability

Small Mean
Variability

Percent ‘yes’ responses

Angle (°)

DISCUSSION

Exploratory probing patterns predicted
perception of affordances but not
perception of geometric properties...

...consistent with the proposal that perceiving
is for guiding behavior via active exploration
and not for perceiving geometric properties

0 F=—===———

0 -

Percent 'yes' responses
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Light Intensity on

Affordance Perception
Tyler Overstreet, Myah Kelly,
Ron Dickson, Alen Hajnal
School of Psychology

(LYY rur uNIvERSITY OF

Ens SOUTHERN MISSISSIPPI

NTRODUCTION:

Standing in front of a flat surface

at a steep angle stabilizes

posture and increases

movement complexity (Hajnal et

al., 2014)

* Does ambient light affect
perceived standonablenes?

Present Study

* Manipulated ambient lighting
(Scotopic, Mesopic, Photopic)

* Manipulated slope angle (0° -
90°)

» Affordance task: "Could you
stand on this ramp?”

HYPOTHESES:

*H1: The action boundary in the
scotopic condition should be < 30
degrees

*H2: The action boundary in the
scotopic condition will be lower
than in the mesopic and photopic
conditions

»H3: Response time should be
longer in the scotopic condition
compared to the photopic and
mesopic conditions
*H4: Body movements should be
more complex in the scotopic
condition compared to the
photopic and mesopic conditions
»*H5: Light intensity and body
movements should interact and
predict affordance judgments

VIETHODS (n = 31):
13 angles repeated 3x in each
lighting condition
Dependent variables:
Yes/No responses
Response time
Head movements: Mean,
Coefficient of Variation (CV),
Effort to Compress (ETC)
Center of Pressure (COP): Mean,
CV, multifractal spectrum width
(MFW), ETC
Design:
y Lighting conditions x 13 Slope

* Head movements recorded at 60Hz from

* Virtual environment in Oculus Quest

* Stand on forceplate (AMTI)

* Respond (yes/no) with hand-held
controllers

Oculus headset
* Postural sway recorded by forceplate at 1000Hz

Virtual Reality Display

30° at 1m

Ambient Light Intensities

Photopic Mesopic Scotopic
ID Euclidean distance
A \/ time series
mcop J
trajectory / ‘
@ - : jeanlberies
Ccv
. Complexity
RESULTS:
.

* Perceptual judgements transition from Yes to No with
increase in slope angle

*Responses were more conservative under scotopic and
mesopic light (H1 & H2 confirmed)

Affordance Response

Affordance

............. boundaries at
. 4= =

Affordance boundaries: F(2,52)=12.65, p<.001, np2=.33

Photopic: M=28.45° (95%Cl=3.41°)

Mesopic: M=22.5° (95%CI=3.5°)

Scotopic: M=23.93° (95%Cl=2.9°)
References:
Hajnal, A., Rumble, D., Shelley-Tremblay, J. F., & Liu, W. (2014). Optical push by
geographical slant affects postural sway. Ecological Psychology, 26(4), 283-300.
https://doi.org/10.1080/10407413.2014.957999
Hajnal, A., Surber, T., Overstreet, T., Masoner, H., Dowell, C., Funkhouser, A., Shelley-
Tremblay, J., & Samu, K. (2022) Complex Postural Sway is Related to Perception of
Stand-on-Ability, Ecological Psychology, 34(1-2), 1-18,
httos://doi.org/10.1080/10407413.2022.2035225

*Response time is longest at

corresponding affordance boundaries
of each lighting condition (H3 not
confirmed)

Response Time

134

Slope: F(12,312)=8.6,p<.001,n,2=.25
Slope x Lighting: F(24,624)=2.4,p<.001,n,2 =.08

Mean COP & CV

Lighting ns. Slope ns. Lighting n.s. Slope n.s.

* Effort to Compress is lowest at
action boundaries as a function of
ambient light (H4 not confirmed;
H5 confirmed)

HEAD SWAY

s

ETCoropori

oo

* MFW is lowest at action boundary
and not influenced by ambient light
(H4&HS5 not confirmed)

05,

Slope: F(12,276)=2.74, p<.002,n,2=.11

Lighting: n.s.
* Mixed-effects logistic regression:

Perception~ComplexityXAngleXLighting

ETC(head)xLightingxAngle* (B=-0.056, SE=
0.018,p=.002, OR=0.946)
ETC(COP)xLightingxAngle* (3=-0.068, SE=
0.034,p=.045, OR=0.934)
MFW (COP)xLightingxAngle* (3=0.085, SE=
0.033,p=.011,OR=1.089)
* HS5 confirmed (complexity ** predictor)

DISCUSSION:

* Perceived affordance boundary is more
conservative under low ambient light

* Latency is maximal at affordance
boundaries (> critical fluctuations??)

* Magnitude and variability of postural
sway is not affected by ambient lighting
conditions! (H4 not confirmed)

» Complexity is lowest at affordance
boundary (30°) for all lighting condition
(contrarv to H5)
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, , frontal oblique
Fig 2. The stimulus set.

Taxonomic recognition

r a practice block to learn the key-animal association
icipants were shown the outlines one-by-one in random ords
¢ times 1n total) and 1nstructed to 1dentify the depicted anim:
uickly and accurately as possible.

Fig 3. Schematic view
f the recognition task.
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Participant 2 Video
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Extrinsic Time, Intrinsic Time

Thomas A. Stoffregen’ and Robert Heath?

Affordance Perception-Action Laboratory, University of Minnesota

AR 2Winona, MN ,a
School of Kinesiology
UNIVERSITY OF MINNESOTA a P a L

Driven to Discover®

Introduction Extrinsic time Intrinsic time

Hypothetical Part of physical reality

Cannot be perceived (by animals) Perceived by animals
Does not structure ambient arrays Structures ambient arrays

Cannot be detected (by scientists)  Detected by scientists
Inferred from detected events Structures ambient arrays

Abstract, Platonic Concrete, physical

Distinct from events Time IS events

Millennium, century, week, hours, Seasons, months, days, T,
minutes, seconds time need / time remaining

)
=2 0533 am / \
%

=5 08:42pm

Intrinsic time: The day. Under Intrinsic time. The tilt of the Earth’s axis Intrinsic time. The phases of the moon define
terrestrial conditions, the rotation of generates seasons which, in turn, generate the month. Specified. Perceived.

the Earth cannot be perceived, but the year. Specified. Perceived.

day/night cycles are perceived by all

species.

)
Intrinsic time for locomotion: Intrinsic time: Cyclical phenomena, such as relative phase, exist exclusively as relational
A day's journey as a function of entities. These graphs do not have, or need, metric (extrinsic) time.

locomotor technologies.

Discussion
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