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Unlike purely software-based agents, physical robots 
must consider interaction factors like proxemics, motion 
planning, and embodiment-related expectations. Per- sonal-
ized and adaptive interaction in such contexts relies heavily 
on the integration of computational models of user behavior 
into the robot’s decision-making architecture.

These models increasingly include meta-cognitive and 
social reasoning capabilities—such as inference of others’ 
beliefs, desires, and intentions—as well as modeling of 
internal affective and personality traits. Furthermore, suc-
cessful human–robot inter- action depends on the robot’s 
ability to adapt multi-modal behaviors in real time, aligning 
them with social expectations and individual preferences 
shaped by cultural norms and prior experience.

In this context, prediction and anticipation emerge as 
foundational mechanisms for user-adaptive interaction. 
They allow robots to infer what the human might do next, 
understand implicit feedback, and plan behavior that is not 
only responsive but proactive. This special issue aims to 
highlight the latest advances in this growing research area, 
spanning topics such as computational models for mentalis-
ing user intent, human-aware navigation, and multimodal 
behaviour generation. It also includes contributions on the 
development of cognitive architectures and investigations 
into factors influencing robot acceptance. Together, these 
articles offer a platform to explore novel computational 
methods and applications that bring us closer to natural and 
intuitive human–robot collaboration. 
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1  Introduction and Preliminaries

The role of user-adaptive interfaces and interaction is 
widely recognized in the human – computer interaction 
(HCI) community to improve acceptance and naturalness in 
comparison with non-adaptive ones. However, when deal-
ing with robots, the physical embodiment and dynamic co-
presence in shared spaces introduce additional challenges 
that go beyond traditional HCI. To make interaction with 
robots socially acceptable, legible, and natural from the 
user’s point of view, robots must not only react to stimuli 
but also proactively engage through predictive and anticipa-
tory reasoning mechanisms.

A lack of perceived adaptability and sociability remains 
one of the primary reasons why users disengage from robots 
over time, even after initial adoption. This calls for robotic 
systems capable of accurately perceiving, interpreting, and 
modeling human behavior across time and contexts. This 
challenge is amplified when working with diverse and vul-
nerable populations, such as in healthcare or assistive robot-
ics, where understanding users’ needs, preferences, and 
motivations becomes even more critical. A robot must be 
able to cope with uncertainties in the environment, variabil-
ity in human goals and emotions, and the evolving nature of 
human–robot relationships. This requires a shift from reac-
tive control policies toward systems that predict, anticipate, 
and reason about human actions and internal states.
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