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Simulating: social cognitive
mechanisms in the robot
architecture

behavioral and
physiological

Neuro-cognitive,
measures

robots to behave similarly
to how humans would

Emulating: designing the
behave
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WHY OBJECTIVE METHODS
Implicit cognitive processes, not necessarily accessible to

awareness

Wykowska, Kajopoulos, Ramirez-Amaro,
& Cheng (2015, Interaction Studies)

After 24 trials Question:
“human-controlled or
programmed”, until response

Until response

200 ms

400 ms iCub Robot designed at ltalian
Institute of Technology

200 ms

programmed: 890 ms; or human controlled: ~ 890ms

300 ms \
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Wykowska, Kajopoulos, Ramirez-Amaro, & Cheng (2015, Interaction Studies)

Pre-programmed
vs.

Human pre-recorded

Results:

* Sensitivity to the human-like behaviour (humanness
judgment accuracy: significantly above chance, 54%)

* | ack of awareness of the correct hint
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Reliability and Replicability

Wykowska, Kajopoulos, Kajopoulos, J., Obando-Leitén, M., Chauhan, S.,
Cabibihan, J.J., Cheng, G. (2015, International Journal of Social Robotics)

Human:
variable time

7Programmed:
465 ms S A g M=

Validity: 50%

Results:

* Sensitivity to the human-like behaviour (humanness
judgment accuracy: significantly above chance, 57%)

* | ack of awareness of the correct hint
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MONITORING
INFERRING INTENTIONS
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WHY OBJECTIVE METHODS
Fundamental mechanisms

SOCIAL ATTENTION - GAZE FOLLOWING/SHARED ATTENTION

MONITORING
INFERRING INTENTIONS
o O o O
SIGNALING
EFFICIENT
SOCIALLY IMPORTANT 57 [0

EVOLUTIONARY \ /

SHARED ATTENTION
ADAPTIVE SAM

HIGHER-ORDER SOCIAL l

COGNITION  [ToMM  Baron-Cohen (1995)
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Posner cueing

= Sl

Validly cued target

Invalidly cued target

18/10/15 A. Wykowska: Cognitive neuroscience methods for HRI research




TI.ITI Institute for Cognitive Systems (ICS) W-Lli

SOCIAL ATTENTION - GAZE FOLLOWING/SHARED ATTENTION

Posner cueing Gaze cueing

= Sl

Validly cued target

Invalidly cued target
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SOCIAL ATTENTION - GAZE FOLLOWING/SHARED ATTENTION

Wiese, Wykowska, Zwickel & Mdller (2012, PloS One)

Karolinska Directed Emotional Faces database (c) LSR, TU Minchen

(KDEF, Lundqvist, Flykt & Ohman, 1998)

Task: discriminate the letter F/T
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SOCIAL ATTENTION - GAZE FOLLOWING/SHARED ATTENTION

Wiese, Wykowska, Zwickel & Mdller (2012, PloS One)
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e validity (valid vs. invalid)
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ERPs of the EEG signal ERPs are more informative than just
behavioural data
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Signal averaging

700 msec
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ERPs of the EEG signal
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Signal averaging
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ERPs are more informative than just
behavioural data
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ERPs of the EEG signal ERPs are more informative than just
behavioural data
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SOCIAL ATTENTION - GAZE FOLLOWING/SHARED ATTENTION

Wykowska, Wiese, Prosser & Mdller (2014, PLoS One)

Valid

Invalid

2BV 51/02/PO7/POS

100 200 300 400 ms

* Within-participants instruction manipulation
e Physically identical stimuli across conditions
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Wykowska, Wiese, Prosser & Mdller (2014, PLoS One)

Pre-programmed
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Wykowska, Wiese, Prosser & Mdller (2014, PLoS One)
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Sensory gain modulated by higher-order social cognitive processes
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Wiese, Muller, & Wykowska (2014). LNAI, 8755, 370-379
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Kajopoulos, .., & Wykowska (2015). LNAI, 9388.
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Kajopoulos, .., & Wykowska (2015). LNAI, 9388.
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examining implicit cognitive processes with objective measures

reliable, replicable and generalisable results

examining fundamental mechanisms of human sensing and human cognition

for clinical applications: designing therapies that target at specific well-understood
cognitive mechanisms
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