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Introduction to Minitrack

Welcome to the Minitrack on Human-Robot
Interaction and Collaboration (HRIC). This minitrack
explores the forefront of Human-Robot Interaction
(HRI) and the dynamics of collaboration between
humans and robots.

Humans are inherently social beings who
communicate through multi-modal means spanning
audio, visual and physical forms. This social nature
heavily impacts how people work together in teams
to collaborate on shared goals. Robots intended for
collaborative work with humans embody physical
systems that share space with their human counterparts.
The nature of human collaboration heavily influences
how humans collaborate with embodied robots using
similar multi-modal communication. Therefore,
designing multi-modal human-machine interfaces is
critical to the successful design of collaborative robots.
The ultimate pursuit is a robot accepted by its human
collaborators that acts as an equal member of a mixed
human-robot team in pursuit of shared goals.

The papers in this minitrack collectively advance
our understanding of human-robot interaction
across diverse contexts—from aging populations and
domestic environments to extraterrestrial exploration,
teleoperation, and organizational settings. These
contributions highlight both the transformative potential
and inherent complexities of integrating robots into
human-centered activities. ~ As robotics technology
continues to evolve, the research presented here
underscores the critical importance of designing
systems that are not only technically sophisticated
but also socially aware, contextually adaptive, and
ethically responsible. We invite attendees to engage
with these ideas, share insights, and contribute to the
ongoing dialogue shaping the future of human-robot
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collaboration. Together, we can forge pathways toward
more effective, equitable, and meaningful partnerships
between humans and robots across all domains of life
and work.

Through this minitrack, we hope to promote
dialogue, exchange cutting-edge research, and create
collaboration among academics, professionals, and
decision-makers engaged in robotics and emergency
response. We anticipate a lively and insightful
conversation on these important issues.

Papers in Minitrack

Enhancing or Inhibiting? A Literature Analysis
of Social Robots and Implications on
Well-being Outcomes among Older Adults

Authors: Xin Liu, Jueni Lyu, Christy M. K. Cheung
Article Brief: As global populations age, social
robots have emerged as innovative tools to enhance
older adults’ well-being. However, literature reveals
inconsistent effects across psychological, physical,
social, and eudaimonic dimensions. This paper
addresses this gap through a comprehensive scoping
review of 76 studies examining how contextual factors
influence outcomes. Using successful aging theory as
a guiding framework, the authors develop a holistic
model elucidating the complex interplay between social
robots and older adults’ well-being. Their analysis
reveals that while social robots can foster social
engagement and reduce loneliness, their effectiveness
is highly context-dependent, with impacts ranging from
positive to negative based on specific circumstances.
This work underscores the importance of tailored
designs meeting diverse user needs and calls for
interdisciplinary collaboration to advance social robot
design and application.
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A Framework for Advancing Autonomy in
Space Robotics: Towards Self-Sustaining
Exploration

Authors: Filippo Sanfilippo, Connor Esterwood, Tomas
Venckunas, Sangseok You, Lionel P. Robert Jr.

Article Brief: As humanity pushes the boundaries
of space exploration, integrating robotic autonomy
becomes increasingly vital. This paper addresses a
significant knowledge gap regarding Human-Robot
Interaction dynamics in extraterrestrial environments,
particularly challenges posed by communication
delays and unstructured terrains. The authors propose
the Autonomous Robotics for Planetary Exploration
(ARPE) framework, which systematically enhances
robotic autonomy through the Autonomy Levels
for Unmanned Systems (ALFUS) and Autonomy
and Technology Readiness Assessment (ATRA)
methodologies. By evaluating mission complexity,
environmental complexity, and external system
independence, the ARPE framework provides a
structured approach to developing self-sustaining
robotic systems capable of performing complex
tasks autonomously. This research underscores the
transformative potential of autonomous robotics in
advancing long-term space missions, contributing to
humanity’s ability to sustain life on other planets.

Shadow Work and Social Inequality in the Age
of Domestic Robots: A Q Methodology
Approach

Authors: JuHee Kim, Juyoung Kang

Article Brief: As humanoid robots integrate into
domestic settings, this paper addresses how these
technologies reshape unpaid labor and contribute to
social inequality. Despite growing public interest,
a significant knowledge gap remains regarding
social and labor impacts, particularly concerning
“shadow work.” Utilizing Q methodology with 30
participants, the authors identify four distinct user
perspectives—Realists, Cautious Skeptics, Pragmatists,
and Optimistic Explorers—each reflecting unique
attitudes toward labor burdens associated with
humanoid robots. Findings reveal that while these
robots may alleviate certain domestic tasks, they
simultaneously create new forms of invisible labor,
often disproportionately affecting vulnerable groups.
This study emphasizes the importance of inclusive
design and policy frameworks to address emerging
dynamics of unpaid labor in human-robot collaboration,
underscoring the need for nuanced understanding
of how technological advancements can perpetuate

existing inequalities.

Initial Validation of the Teleoperator-Avatar
Robot Interaction Scale (TARX)

Authors: Jaime Banks, Rio Harper, Nicholas David
Bowman

Article Brief: In the realm of teleoperation where
remote-controlled robots are increasingly utilized across
sectors, understanding operators’ subjective experiences
is crucial. This study addresses a significant literature
gap regarding social dimensions of teleoperator-robot
interactions by validating the Teleoperator- Avatar Robot
Interaction Scale (TARX). Employing a lab-based study,
the authors confirm the TARX model’s factor structure,
identifying four key dimensions: relational closeness,
anthropomorphic autonomy, critical concern, and sense
of control. Findings reveal that operators experience
nuanced socioemotional connections with robots
extending beyond mere functional interactions. The
study highlights that relational closeness significantly
correlates with perceived emotional and social demands,
suggesting operators’ emotional investments in robots
can influence overall experience. Ultimately, this
research underscores the importance of integrating
socioemotional factors into design and evaluation of
teleoperation systems, paving the way for more effective
and human-centered robotic interactions.

Employees’ Sensemaking Processes in Service
Robot Deployment and Use

Authors: Emmi Turunen, Virpi Kristiina Tuunainen,
Yong Liu

Article Brief: In the rapidly evolving Information
Systems field, integrating Al-enabled service robots
into workplaces presents opportunities and challenges,
yet a significant knowledge gap exists regarding
how employees make sense of these technologies
during deployment and use. This paper addresses
this gap by utilizing Weick’s enactment theory
to examine employee sensemaking processes at a
Finnish boutique hotel. Through 22 interviews,
the authors construct a process model revealing that
employees engage in both individual and collective
sensemaking influenced by expectations, experiences,
and social dynamics, with key events triggering
further interpretations and adaptations. This research
underscores that successful service robot deployment
requires organizations to recognize the continuous
nature of employee sensemaking, address emerging
uncertainties, and foster engagement to enhance
acceptance and effective human-robot collaboration.
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