
UC Merced
Proceedings of the Annual Meeting of the Cognitive Science 
Society

Title
Perceptual Sensitivity to an Artificial Co-Actor in Competitive 2D Pong

Permalink
https://escholarship.org/uc/item/06s651b0

Journal
Proceedings of the Annual Meeting of the Cognitive Science Society, 43(43)

ISSN
1069-7977

Authors
Patil, Gaurav
Rigoli, Lillian Marie
Wahlin, Christopher
et al.

Publication Date
2021
 
Peer reviewed

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/06s651b0
https://escholarship.org/uc/item/06s651b0#author
https://escholarship.org
http://www.cdlib.org/


Perceptual Sensitivity to an Artificial Co-Actor in Competitive 2D Pong
Gaurav Patil

Macquarie University, Sydney, NSW, Australia

Lillian Rigoli
Macquarie University, Sydney, New South Wales, Australia

Christopher Wahlin
Macquarie University, Sydney, NSW, Australia

Patrick Nalepka
Macquarie University, Sydney, NSW, Australia

Rachel W. Kallen
Macquarie University, Macquarie Park, NSW, Australia

Michael Richardson
Macquarie University, Sydney, NSW, Australia

Abstract

Deep reinforcement learning (Deep RL) methods can train artificial agents (AAs) to reach or exceed human-level per-
formance. However, in multiagent contexts requiring competitive behavior or where the aim is to use AAs for human
training, the qualitative behaviors AAs adopt may be just as important as their performance to ensure representative
training. This paper compares human behaviors and performance when competing against either a human expert or
an AA opponent trained using Deep RL on a 2-dimensional version of Pong. Results show that participants were not
sensitive to the movement differences between the human expert and AA. Further, the participants did not alter their
behaviors, except to compensate for differences in the environmental states caused by the opponents. The paper con-
cludes with discussion on the potential impacts of AA training on human behavior with regard to representative design
in the areas of skill development and team training.
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