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Paper Session 1 : Social Percep0on, Evalua0on & Interac0on
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Paper Session 3: Behavioural and Brain Responses to Ar0ficial Agents
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Peter McKenna
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3. The social brain in interac1on à
neural mechanism of social interac1on
• closing the loop in the skanner: gaze-con3ngent s3mulus
• simula3ng social gaze

2. Interac1on-based phenotyping à
behavioral mechanisms of social interac1on

4. Disorders of social interaction 
à translating 2nd person approach to psychiatry

Behavioural and neural mechanisms of social interaction: 
New developments in social neuroscience & implications for the study of psychiatric disorders

Leo Schilbach

Social cogni3on is 
fundamentally different when 
we are emo3onally engaged 
with others, in direct social 
interac3on with rather than 

merely observing them!

1. Why study social interac1ons à 2nd person neuroscience/neuropsychiatry
• social cogni3on from an interactor’s versus from an observer’s point of view

KEYNOTE 1
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Using social robots to explore between-participant 
conceptual alignment in joint word production

humanoid robots à interesting tool for linguists & (neuro)psychologists to investigate the 
dynamics of speech processing in conversation

• controlled experimental setting

experiment 1:
• human & robot: joint picture-naming task / conceptual 

alignment 
• robot gives an unexpected name à par1cipants aligned 

with the conceptual choices of the robot 
• occurred very rapidly àautoma1c adapta1on to the 

robot’s atypical responses

experiment 2:
• EEG: to inves1gate conceptual alignment in 

terms of adapta1ve predic1on
• poten1al decrease in amplitude for ERP 

components related to predic1on viola1on 
(e.g., N100, N400) over the course of the 
task. 

Giusy Cirillo
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Non-verbal Mimicry Decreases Resistance During 
Interactions with Intelligent Virtual Agents

EXPERIMENT
• photograph descrip3on task

• mimicry condi*on: experimenter controlled the movements displayed by the agent & made the IVA imita3ng the par3cipants 
• non-mimicry condi*on: par3cipants interacted with an agent that exhibited a pre- programmed set of movements

RESULTS 
§ non-significant for par3cipants’ ra3ngs of the IVA’s Trustworthiness and Disbelief, 
§ par3cipants in the Mimicry condi3on found the IVA more convincing 
§ par3cipants in the Mimicry condi3on felt less resistance towards the IVA 

NON-VERBAL MIMICRY CAN BE USED TO IMPROVE VR APPLICATIONS AND CAN POSITIVELY INFLUENCE THE EVALUATION AND 
BELIEVABILITY OF IVAS WHEN INTERACTING WITH HUMANS WHILE DECREASING HUMAN RESISTANCE.

Barbara Müller PROBLEM
virtual reality (VR) with intelligent virtual agents (IVA) can make people feel threatened à defensive responses & increase 
of undesirable behavior (psychological reactance) à less pleasant interactions
SOLUTION
make the IVA behave in a very human-like way à mimicry of head movements in human-IVA interactions

Do people evaluate an IVA more posi=vely when this agent non-verbally mimics its interac=on partner? 
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RESEARCH QUESTIONS
1. Can the social ToM task be adapted for use with a virtual partner? 

• participants adapt towards the virtual agent more than when they
conduct the task alone = similar to the human-human version

2. Can we use the performance in this task to identify which validated 
constructs tap into this implicit measurement?

• correlate 7 validated constructs to the performance in the ToM task
à current results do not correlate significantly to the existing
constructs

QUESTION
Which characteristics contribute significantly to creating a truly human-like social agent?

Referen&al communica&on game
(Vanlangendonck et al. 2018)

SOLUTION:
Theory of Mind task to measure the implicit social behavior users
exhibit towards a virtual agent.

à human-humansocialToM
taskshowing behaviorally
and via fMRI that this task
taps intoToM networks

Linking theory of mind in human-agent interactions to validated evaluations

Evelien Heyselaar

PROBLEM: no validated questionnaires to measure constructs
• review study:189 individual constructs (Fitrianie et al., 2020)

à difficult to compare agents that are being used in different studies
à more difficult to conduct replication studies
à impossible to conduct meta-analyses
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Paper Session 2 : Social Cues & Methods of Research
1. Lorenzo ParentiIstituto Italiano di Tecnologia (IIT; Italy)
• Virtual cues can be social cues: insights from a 

social decision-making paradigm
2. Bryony BuckUniversity of Nottingham (UK)• Virtual communication behaviour with and

without hearing impairment
3.Pablo AriasLund University (Sweden)• Influencing romantic decisions with real time 

smile transformations
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Virtual cues can be social cues: insights from a 
social decision-making paradigm

identifying social deficits & specific phenotypes in clinical populations
à neural substrates: psychophysical tools (EEG / fNIRS / GSC)

1

2

3

Cupes & ball experiments online (CUBA)

social cues with iCube

human control

non-social cue control

FUTURE RESEARCH

Lorenzo Parenti



Bryony Buck

Virtual communication behaviour with and
without hearing impairment

5

virtual communica3on hypotheses



Influencing romantic decisions with real time 
smile transformations

Pablo Arias
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Paper Session 3: Behavioural and Brain Responses to Artificial Agents

1. Laura SchmitzAix-Marseille University (France)
• Taking turns (with a computer): Joint goals affect attentional orienting

2. Peter McKennaHeriot-Watt University (UK)
• An online investigation of the effects of autistic traits and cultural

orientation on robot expression interpretation

3. Artur CzeszumskiUniversity of Osnabrück (Germany)

• Coordinating with a robot partner affects action monitoring related neural

processing



Taking turns (with a computer): 
Joint goals affect attentional orienting

Laura Schmitz: 
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How do joint goals affect aXen8onal orien8ng in social interac8ons?



Coordinating with a robot partner affects action
monitoring related neural processing

Artur Czeszumski
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Kers3n Dautenhahn

What is embodiment? 
And why is it special to work with physically embodied agents and robots?

KEYNOTE 2



Paper 
Sessio

n 4: Para
lingui

stic Cues

1. Weronik
a Trzmielewksa

Univer
sity SW

PS, Warsaw
(Polan

d)

• Mimicking a virt
ual “perso

n” makes you more social
: A vir

tual

reality
study on ho

w mimicry influe
nces communion

charac
teristi

cs

2. Ann H
ogenh

uis

Utrech
t Univ

ersity 
(Nethe

rland
s)

• Domain-sp
ecific

and domain-ge
neral 

neura
l network engag

ement

during
human-ro

bot in
teract

ions

3. Carolyn
 Saund

Univer
sity o

f Glasgow
 (UK)

• Interp
retatio

ns of virtua
l agent

perfor
mances

of metapho
ric

gestur
es differ across

cultur
es



Domain-specific and domain-general neural network engagement during
human-robot interactions

àDISSOCIATION AT A LOWER-LEVEL OR PERCEPTUAL LEVEL, BUT NOT HIGHER-ORDER COGNITIVE LEVEL

Ann Hogenhuis

BRAINNETWORKSSUPPORT INTERACTIONSBETWEENPEOPLE DEDICATEDTOSPECIFICTASKS&DOMAIN-GENERAL

exploratory study
similarities & dissimilarities in neural architecture during social interactions with a human & with a robot
• trial- by-trial dynamics of the interactions
• whole-brainandfunctionalregion-of-interest analyses to test response profiles within and across social or non-social, domain-specific & domain-general networks

àsimilar activation patterns across the language network & 
activated regions associated with language production &

comprehension

no differences

subtle differences
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Interpretations of virtual agent performances of metaphoric
gestures differ across cultures

Carolyn Saund

Do we need to model mono- and multi-metaphoric guestures?
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DAY 2

Interac8ve Workshop: Guido Orgs
Keynote 3: Xueni Sylvia Pan

Paper Session 5: Exploring and Shaping Social Behaviour with Ar8ficial 
Agents

Emily Cross
Cassandra Crone
Nathan Caruana
Poster Session 2

Paper Session 6: Human Likeness & the Uncanny
Ramona Fo8ade

Basil Wahn
Anna Strasser

Paper Session 7: Morality
Joshua Zonca

Michael Clements
Marina ScaXolin

Keynote 4: Stacy Marsella
Paper Session 8: Approaching and Aligning with Robots

MaXeo Lisi
Benoit Bardy
Iris Verpaalen



LIVE PERFORMANCE: SHARING THE HERE ANDNOW

1. one person moves – another watches
2. communica?on between performer & spectator via movement
3. aesthe?c apprecia?on is linked to effec?ve communica?on

Interactive Workshop
Guido Orgs



Virtual Social Interaction in VR
Xueni Sylvia Pan

KEYNOTE 4

study1: (with confederate)
H1: trust is be\er in consistent condi3ons

study1: (paired par*cipants)
H2: performance be\er with consistent condiotn & 
full body avatar is be\er in consistent condi3ons



Paper Session 5: Exploring and Shaping Social Behaviour with Artificial Agents

1. Emily CrossUniversity of Glasgow (UK) & Macquarie University (Australia)

• Social Robots for Social Good

2. Cassandra CroneMacquarie University (Australia)
• Combatting gender bias: Can embodied interactions in virtual reality

work to reduce the gap?
3. Nathan CaruanaMacquarie University (Australia)

• Can eye give you a hand? Using virtual interactions to examine the role

of gaze during hand-cued co-ordination



Social Robots for Social Good

Emily Cross
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Combatting gender bias: Can embodied interactions in virtual reality work to reduce the gap?
Cassandra 

Crone

HYPOTHESES
embodied in an incongruent avatar 
à more likely to choose the female candidates
à more pronounced for male par3cipants
à greater empathy & self-other overlap towards candidates that is congruent with their avatar (regardless of their own gender)

MIXED ANOVA THREE-WAY ANOVA
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Can eye give you a hand? 
Using virtual interactions to examine the role of gaze during hand-cued co-ordination

Nathan Caruana

Have we overstated the role of gaze … in joint aXen8on research?
à HAND VERSUS GAZE CUES
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Journeys through the Uncanny Valley: Surrealism, spectrality and the future of AI

Ramona Fotiade
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Derrida (1983): ‘Psychoanalysis plus film equals… a science of ghosts’. 

Uncanny or ‘inbetween’ entities trigger responses
àspectrum ranging from

• ALIENS (Solaris)
• HIGHLY EVOLVED HUMANOID ROBOTS INDISTINGUISHABLE FROM HUMAN 

BEINGS (Blade Runner) 
• ANIMISTIC EXTERNALISATIONS OF UNCONSCIOUS DRIVES (Dreams)

• reassessing theory of the uncanny in relation to HRI in light of Derrida’s theory of undecidability
and spectrality for a revised (‘post-humanist’) understanding of what it means to be human in 
the age of virtual reality

psychological and philosophical implications of uncanny experiences
1. Andrei Tarkovsky’s Solaris (1972)

2. Ridley Scott’s Blade Runner (1982)
3. Akira Kurosawa’s Dreams (1990)

INTEREST IN UNCONSCIOUS PROCESSES WHICH OCCUR
WHEN THE HUMAN INTELLIGENCE IS CONFRONTED WITH SOMETHING ALIEN



Humans share task load with a computer partner if (they believe that) it acts human-like

Basil Wahn

share task load with a computer partner if (they 
believe that) it acts human.like

pupil sizes increases with coordina8on effort

Can we quan8fy the coordina8on effort using physiological 
correlate?

25
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• reward social norm 
confirming behavior

• sanc1on viola1ons

treat as
humans

• emphasize recognizability
of being ar1ficial

• warn about transfers

treat as tools

Social roles for artificial agents

Anna Strasser

IMPLEMENTING NEW SOCIAL NORMS FOR
SOCIAL ARTIFICIAL AGENTS, WE CAN
BRING BOTH APPROACHES TOGETHER

• introduce new social norms

treat as a new
type of social

agents
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Joshua Zonca

If you trust me, I will trust you: the role of reciprocity in human-robot 

trust
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Interacting with virtual characters: Developing an immersive way-finding task to measure trust

Michael Clements

18

RESULTS
interpersonal distance not
significantly lower for
trustworthyness



Reduced body ownership increases dishonesty: 
evidence from an immersive virtual reality study
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Mental states, nonverbal behaviour and virtual humans

KEYNOTE 4

Stacy Marsella
non-verbal behaviorimpact

HOW ?



Paper Session 8: Approaching and Aligning with Robots

1. Matteo LisiSapienza University of Rome & Italian Institute of Technology (Italy)

• The role of sexual orientation and sexual prejudice against gay 

men in the regulation of virtual comfort-distance towards

artificial agents
2. Benoit BardyUniversity of Montpellier (France)

• What your moves say about you when interacting with artificial

agents3. Iris VerpaalenRadboud University Nijmegen (Netherlands)

• The unfolding of resistance to persuasion in immersive virtual

reality



The role of sexual orientation and sexual prejudice
against gay men in the regulation of virtual comfort-
distance towards artificial agents

Matteo Lisi
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Benoit Bardy

What your moves say about you when interacting with
artificial agents
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The unfolding of resistance to persuasion in immersive
virtual reality

Iris Verpaalen
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