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User Engagement 1n
Human-Robot Interaction
A Holistic Study

We’re entering a new era where robots don’t just follow commands but act as
partners that can truly engage with us, emotionally, mentally, and socially. This
direction opens enormous possibilities. In education, it could mean robots that
adjust their teaching style to match a student’s motivation. In healthcare, it could
enable systems that respond compassionately to a patient’s emotional state. And on
the road, it could make our driving safer.

The promise is powerful: safer roads, better learning, deeper connection, but the
responsibility is even greater. The goal is not to replace human connection but
to amplify it, creating technologies that understand us deeply enough to help us
thrive, safely and meaningfully, in an increasingly intelligent world.

Central to this thesis is a human-robot interaction framework that treats
engagement as a dynamic process shaped by the interplay between user focus, task
difficulty, and robot feedback. To enable real-time engagement strategies, a deep
learning model was developed to automatically detect engagement states. Through
controlled experiments, the work uncovers a key trade-off: affective feedback from
robots strengthens social connection, while performance-based feedback enhances
efficiency and accuracy.
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