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AI technology and systems are increasingly used
in devices and systems that are part of the per-
vasive computing fabric of the world, e.g.,

enabling physical games, supporting home and outdoor
activities, and empowering the workplace. However, peo-
ple are critical in the design, operation, and use of those
AI systems, and society has to ensure that those systems
operate transparently, promote equitable outcomes,
respect privacy, and effectively serve people’s needs.

In this context, this special issue of IEEE Pervasive
Computing with a focus on human-centered AI pro-
vides a forum for papers investigating new forms of
human–AI interactions and experiences that enhance
and extend human capabilities in the context of perva-
sive applications and systems.

The issue opens with the article [A1] by Crowley
et al. with a thorough discussion about collaborative
intelligent systems. Based on the problems of commu-
nicating comprehension, the role of explanation, and
the social nature of collaboration, the authors propose
four key research challenges for collaborative AI.

In the second article [A2], Ungersb€ock et al. dis-
cuss the design of a dashboard to visualize the stages
of federated learning of industrial systems. This article
presents a prototype and evaluation with stakehold-
ers from the field. Disclaimer: This article was handled
by a nonconflicted Editorial Board member who over-
saw peer review and made the recommendations on
the outcome.

In the third article [A3], Liao et al. propose a design
support system based on multiobjective Bayesian
optimization (MOBO). In a study of the design of a tac-
tile smartwatch interface, a reduction in effort of
designing such interfaces is observed, demonstrating
how AI can collaborate with a human user navigating
the design space of interactive applications.

In the fourth article [A4], Echeverria et al. describe
a framework for analyzing team performance. A story-

telling editor integrates sensor recordings and pro-
vides feedback to students in an education scenario
of nursing teams. This article provides building blocks
for personalized feedback, decision-making processes,
and collocated training experiences.

In the fifth article [A5], Freire et al. discuss the
development and use of AI-powered assistants to sup-
port manufacturing processes. In particular, this arti-
cle suggests context sensing to determine situations
where workers may apply tacit expert knowledge. The
cognitive assistant described in this article uses text
and audio messages in a conversational interface, and
other usage scenarios are also described.

In the sixth article [A6], Anderson et al. combine
on-device sensing and machine learning with social
science to identify opportune moments for delivering
information. Their results suggest that social roles can
be used to enhance interruption management, beyond
established techniques, such as breakpoints and men-
tal workload.

In the seventh article [A7], Constantinides and
Quercia address how productivity tracking technolo-
gies are perceived by workers. The use of productivity
tools was found to be acceptable if the tools are well
integrated to existing tools, do not interfere with work,
and do not infringe on individual rights.

In the eighth article [A8], Tag et al. look into the
security issues of human–AI systems and, in particu-
lar, in new forms of sponge attacks aiming to move
the input data into low-confidence areas and, there-
fore, pushing human users to do errors or extra work.

In the final article [A9], Kang et al. investigate how
people living apart can connect over distance. They
create a sense of togetherness by melding between
space and time: this article applies deep neural net-
works to replace with telerobots the actual presence
of the user, creating a photographic memento of a
possible scenario of being together in the same time.

The collection of research articles included in this
special issue illustrates the wide range of directions in
which pervasive computing technology can be enhanced
by human-centered AI. It also brings together work and
researchers from many different backgrounds, interests,
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and geographies, providing a diverse view of the chal-
lenges and opportunities of integrating AI to pervasive
computing applications and systems. We hope that you
will enjoy this special issue as much as we have enjoyed
preparing it.
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