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Abstract—Robots are social because we give them identity and
perceive them as social. In this paper I present a Venn diagram
abstraction to explore the relationship between perceptions of
social robot identity and the reality of the robot’s design. This
visualization provides a structured way to discuss the interplay
between robot design and social impacts, analyze existing social
robots, and propose open questions around social robot identity.

I. INTRODUCTION

Robots are social because humans make them social, both
through how we design them and how we interact with them.
Media representations of social robots explore what it means
for a machine to be social and have identity. Robots fall in
love, experience loss, react with violence [1]. Following Clark
and Fischer’s conceptualization of social robots as depictions
of social agents [2], we can think of social robots as physical
manifestations of fictional characters.

The relationship between social robot design and human-
robot interactions has been widely studied [3], [4]. This work
includes studies with specific robots in specific contexts to
broader classifications of perceptions of robot identity (such as
warmth and competency [5], [6]), and theories for understand-
ing how people anthropomorphize or perceive robots as social
agents [2]. This research shows that humans can perceive
robots as social agents, and provides information about how
to make a robot social.

However, more work is needed to understand how percep-
tions of social robots varies between users and interaction con-
texts and how these perceptions impact users and communities.
This raises questions including:

• How do humans perceive robot identity?
• What does robot identity say about the robot’s creators

and how does society inform robot design?
• Who benefits from social robots and who is harmed?
• Should we create social robots?

II. VISUALIZING EXPECTATIONS VS REALITY

Fig. 1 shows an abstract visual representation of difference
between user’s perception of robot identity versus the actual
capabilities of the robot. Fig. 2 shows two starting examples
of the Venn diagram representation. The abstractions can be
applied to any robot and content included inside the circles.
This rough abstraction is useful because it allows us to think
generally about perceptions of social robots.

Fig. 1: Visual representation of a user’s assumptions about a
robot versus the actual capabilities of the robot.

A. User expectations of robot identity and ability

The expectation circle represents all of the things a user
assumes that the robot can do. For example, a user might
assume a remotely controlled robot in a Wizard-of Oz study
can speak and make decisions autonomously. The relative size
of the expectation circle indicates how socially capable or
skilled the user perceives the robot to be. A robot vacuum
would likely have a smaller expectation circle than a remotely
controlled, but seemingly autonomous, guide robot.

The expectation circle is dynamic, changing in response
to a person’s interaction with the robot and observation of
the robot’s actions. Every person has a different expectation
circle that is informed by factors including their attitudes
towards robots, past experiences with robots, exposure to
media representations of robots, and observations about the
robot [4], [7].

B. Reality of robot design and function

The reality circle represents the actual capabilities of the
robot as understood by the robot creators (e.g. designers,
engineers). This circle includes the robot’s physical and com-
putational capabilities, including it’s maximum speed, level of
understanding, and decision making processes. The relative
size of the reality circle indicates the complexity of the
robot, in terms of both software and hardware. In contrast to
the expectation circle, a seemingly complex robot controlled



Fig. 2: Chart showing possible relationships between expecta-
tions and reality.

through remote operation might have a much smaller circle
than an autonomous robot vacuum.

The reality circle is static, although a robot’s capabilities at
any given time are impacted by factors such as battery level,
external environment, and current goal.

C. Understanding the Overlap

The amount of overlap between the expectation and reality
circles represents the accuracy of the person’s perception of
the robot.

The percentage of the expectation circle that overlaps with
the reality circle indicates the degree of realism in the human’s
perception. A small percentage of overlap indicates that the
human assumed the robot has many more abilities than it
actually does. This could be the case for many wizard of oz
style studies.

The percentage of the reality circle that overlaps with the
expectation circle indicates the amount of information the
human knows about the inner workings of the robot. A robot
designer is likely to have a larger overlap than a non-expert.

D. Open Questions to Explore

This abstraction highlights the following key points and
open questions.

• How can we measure these circles and overlaps in the
real world?

• How can we increase the level of overlap between the
circles?

• What level of overlap is acceptable or not? Does this
change based on application or user groups?

The expectation circle, and therefore the overlap, is dy-
namic, both over time and between users based on identity
and context. Therefore: interaction context matters for social
robots.

Robot designers, engineers, and operators have power in
human-robot interactions (previous work includes [8], [9]).

They make decisions (eg. how much information to implicitly
and explicitly share with users) that directly impact the overlap
between the circles.

• How accurately does the robot’s appearance and behavior
design represent the cognitive abilities of the robot?

• How is the social robot presented to users through adver-
tising?

III. CONCLUSION

Robots are social because users perceive them as social.
As a result, there is an inherent disconnect between the
user’s perception of a robot’s abilities and the reality of
the robot’s design. The complexities of social robot identity
design and perception make it challenging to reason about the
degree of disconnect and the potential consequences to users.
The visual expectation versus reality abstraction provides a
tangible way to compare and discuss social robot designs and
potential impacts.

REFERENCES

[1] E. Saffari, S. R. Hosseini, A. Taheri, and A. Meghdari, ““Does cinema
form the future of robotics?”: a survey on fictional robots in sci-fi
movies,” SN Applied Sciences, vol. 3, no. 6, p. 655, Jun. 2021. [Online].
Available: https://link.springer.com/10.1007/s42452-021-04653-x

[2] H. H. Clark and K. Fischer, “Social robots as
depictions of social agents,” Behavioral and Brain
Sciences, vol. 46, p. e21, Jan. 2023. [Online]. Available:
https://www.cambridge.org/core/journals/behavioral-and-brain-sciences/
article/social-robots-as-depictions-of-social-agents/
F5CB476CCC6A1BF375489045F4BED200

[3] M. Dubois-Sage, B. Jacquet, F. Jamet, and J. Baratgin, “We Do Not
Anthropomorphize a Robot Based Only on Its Cover: Context Matters
too!” Applied Sciences, vol. 13, no. 15, p. 8743, Jan. 2023.

[4] M. F. Damholdt, O. S. Quick, J. Seibt, C. Vestergaard, and M. Hansen,
“A Scoping Review of HRI Research on ‘Anthropomorphism’:
Contributions to the Method Debate in HRI,” International Journal of
Social Robotics, vol. 15, no. 7, pp. 1203–1226, Jul. 2023. [Online].
Available: https://doi.org/10.1007/s12369-023-01014-z

[5] H. Mieczkowski, S. X. Liu, J. Hancock, and B. Reeves, “Helping
Not Hurting: Applying the Stereotype Content Model and BIAS
Map to Social Robotics,” in 2019 14th ACM/IEEE International
Conference on Human-Robot Interaction (HRI). Daegu, Korea
(South): IEEE, Mar. 2019, pp. 222–229. [Online]. Available: https:
//ieeexplore.ieee.org/document/8673307/

[6] B. Reeves, J. Hancock, and X. Liu, “Social robots are like real
people: First impressions, attributes, and stereotyping of social robots.”
Technology, Mind, and Behavior, vol. 1, no. 1, Oct. 2020. [Online].
Available: https://tmb.apaopen.org/pub/mm5qdu5l

[7] K. Nader, P. Toprac, S. Scott, and S. Baker, “Public
understanding of artificial intelligence through entertainment
media,” AI & SOCIETY, Apr. 2022. [Online]. Available:
https://link.springer.com/10.1007/s00146-022-01427-w

[8] K. Winkle, D. McMillan, M. Arnelid, K. Harrison, M. Balaam,
E. Johnson, and I. Leite, “Feminist Human-Robot Interaction:
Disentangling Power, Principles and Practice for Better, More Ethical
HRI,” in Proceedings of the 2023 ACM/IEEE International Conference on
Human-Robot Interaction. Stockholm Sweden: ACM, Mar. 2023, pp. 72–
82. [Online]. Available: https://dl.acm.org/doi/10.1145/3568162.3576973

[9] Y. T.-Y. Hou, E. Cheon, and M. F. Jung, “Power in Human-Robot
Interaction,” in Proceedings of the 2024 ACM/IEEE International
Conference on Human-Robot Interaction, ser. HRI ’24. New York, NY,
USA: Association for Computing Machinery, Mar. 2024, pp. 269–282.
[Online]. Available: https://dl.acm.org/doi/10.1145/3610977.3634949

https://link.springer.com/10.1007/s42452-021-04653-x
https://www.cambridge.org/core/journals/behavioral-and-brain-sciences/article/social-robots-as-depictions-of-social-agents/F5CB476CCC6A1BF375489045F4BED200
https://www.cambridge.org/core/journals/behavioral-and-brain-sciences/article/social-robots-as-depictions-of-social-agents/F5CB476CCC6A1BF375489045F4BED200
https://www.cambridge.org/core/journals/behavioral-and-brain-sciences/article/social-robots-as-depictions-of-social-agents/F5CB476CCC6A1BF375489045F4BED200
https://doi.org/10.1007/s12369-023-01014-z
https://ieeexplore.ieee.org/document/8673307/
https://ieeexplore.ieee.org/document/8673307/
https://tmb.apaopen.org/pub/mm5qdu5l
https://link.springer.com/10.1007/s00146-022-01427-w
https://dl.acm.org/doi/10.1145/3568162.3576973
https://dl.acm.org/doi/10.1145/3610977.3634949

	Introduction
	Visualizing Expectations vs Reality
	User expectations of robot identity and ability
	Reality of robot design and function
	Understanding the Overlap
	Open Questions to Explore

	Conclusion
	References

