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Theta Oscillations in Reward Processing During Social Robot Interactions

James Ukoha and Abdulaziz Abubshait — srains Lab, Wichita State University - jxukoha@shockers.wichita.edu and abdulaziz.abubshait@wichita.edu

Introduction

Social interactions are contingent on the brain’s ability to create
predictions from actions, compare them with observed actions,
and adjusting behavior accordingly (i.e., Feedback processing).
Humans are increasingly interacting with social robots in schools,
hospitals, and other social contexts.

While we know how human oscillatory behaviors occur in social
interactions with humans, our understanding of this mechanism
when we interact with social robots is unclear.

We examined how brain oscillatory frequencies for feedback
processing differ when making decisions for oneself vs. a robot.
We hypothesized that participants who interacted with a social
robot will show greater theta-band (3-7 Hz) differences between
losses and wins than those who did not.

Methods

* Participants in two groups played with a social robot Cozmo or
played a similar game without Cozmo.

en® gy ~ Ll —

AC . N - LN
l--;‘ - l--’:__‘ o

1 o Lt
-g.t:‘l — a 'f" .

2 ‘ 3 '| R '| 5 '

nteraction AMBDIINE Lash OZmu

c

=
-

EEG set up Cormo y interaction Gambling task

Fixation (500 ms) ) minutes

** Color of Squares are
Randomly Selected and
are Complementary Colors

Feedback (1000 ms)

20 Trials Per Block - Blocks Alternate Sell/Other
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People experience wins and
losses more effectively for
themselves vs. a social robot

Agent and Outcome’'s Effects on Theta Power
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Results Discussion
2x2x2 ANOVA showed a significant * The brain can process feedback as measured by theta

interaction between outcome vs. agent with
larger differences between wins vs. losses for

) * Familiarity with the robot did not cause participants to
the participants vs. Cozmo.

think harder for decisions affecting it.

* Humans can process outcomes from artificial interaction
partners which can be useful in settings where humans
team with machines (e.g., Artemis).

A win-win situation: Does familiarity with a social robot modulate feedback monitoring ° Futu re resea rch m ust Iook at |Ong_term |nte ra Ctlons Wlth
and learning? Cognitive, Affective, & Behavioral Neuroscience, 21(4), 763—775. .
automated machines.
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oscillations for humans and (artificial) interaction partners.
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