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SAMMANFATTNING:

Under de senaste aren har sociala foljeslagarrobotar fatt allt storre uppméarksamhet for sin
potential att stddja ménniskor i olika sammanhang, inklusive hdlso- och sjukvard samt
utbildning. For att kunna tjéna sitt syfte effektivt méaste dessa robotar kunna anpassa sina
interaktioner sé att de blir engagerande och omtyckta, vilket krdver formégan att tolka och
resonera kring olika former av anvéndarengagemang, sasom affektivt och beteendemaéssigt
engagemang.

I denna avhandling undersoks engagemang genom ett foreslaget ramverk for ménniska-
robotinteraktion (HRI), dar en kognitivt krdvande uppgift behandlas som en central del av
interaktionen. Inom detta ramverk dr det avgdrande att uppratthilla anvéndarens fokus pa
uppgiften med minimal distraktion for att lyckas med uppgiften. Genom att studera samspelet
mellan robotens aterkoppling, anvédndarens prestation och engagemang visar arbetet hur
robotar dynamiskt kan anpassa sitt beteende for att uppratthalla anvéndarens engagemang utan
att distrahera fran huvuduppgiften. Hér definieras anvidndarengagemang som kvaliteten och
dynamiken i anvéndarens delaktighet.

Med hjélp av kontrollerade experimentella studier visade resultaten i avhandlingen péa en
grundlaggande avvigning: affektbaserad aterkoppling frimjade starkare sociala band, medan
prestationsbaserad aterkoppling forbéttrade anvindarens prestation. Vidare utvecklades en
djupinlérningsmodell som trdnades pa annoterad interaktionsdata for att automatiskt upptiacka
engagemangstillstand. Utover HRI tillimpades samma metod dven inom forardvervakning,
dér beteendemdssiga och fysiologiska markérer indikerade nedsatt engagemang under
berusning.

Slutligen bidrar denna forskning till en férdjupad forstaelse av hur sociala robotar kan fungera
som effektiva assistenter i kognitivt krdvande uppgifter, sdrskilt i terapeutiska eller
assisterande sammanhang. Resultaten bidrar inte bara till utformningen av mer lyhérda och
emotionellt intelligenta sociala robotar, utan Oppnar dven vigar for att generalisera HRI-
ramverket till andra omrdden inom ménniska-teknologi-interaktion.
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ABSTRACT:

In recent years, companion social robots have attracted increasing attention for their potential
to support humans across diverse settings, including healthcare and education. To serve
effectively, these robots must adapt their interactions to be engaging and likable, which
requires the ability to interpret and reason about different forms of user engagement, such as
affective engagement and behavioral engagement.

In this thesis, engagement is examined through a proposed human-robot interaction (HRI)
framework, where a cognitively demanding task is treated as a central element of the
interaction. Within this framework, maintaining user focus on the task with minimal
distraction is essential for successful task completion. By examining the interplay between
robot feedback, user performance, and engagement, this work demonstrates how robots can
dynamically adjust their behavior to sustain user engagement without distracting them from
the primary task. Here, user engagement is defined as the quality and dynamics of user
involvement.

Using controlled experimental studies, findings from the research reported in the thesis
revealed a fundamental trade-off: affective-based feedback fostered stronger social bonds,
whereas performance-based feedback improved user performance. Further, the study
developed a deep learning model trained on annotated interaction data to automatically
detect engagement states. Extending beyond HRI, the same approach was applied to driver
monitoring, where behavioral and physiological markers indicated impaired engagement
during intoxication.

Ultimately, this research advances our understanding of how social robots can act as
effective assistants in cognitively demanding tasks, particularly in therapeutic or assistive
contexts. The results contribute not only to the design of more responsive and emotionally
intelligent social robots but also open pathways for generalizing the HRI framework to other
domains of human-technology interaction.
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