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CONTEXT

Engagement detection [|1}[2] is a critical prerequisite for socially appropriate human-robot interaction
(HRI), enabling robots to decide when to approach a person, whether to initiate conversation, and how
to do so without violating social norms or personal space. In everyday human interaction, engagement is
communicated implicitly through posture, gaze, motion patterns, ongoing activity, and spatial arrange-
ments, all of which inform whether an interaction is welcome. In HRI, these signals are closely tied
to concepts of proxemics, privacy, and conversational readiness [3]]. Prior work has shown that robots
which respect engagement cues and personal space are perceived as more intelligent, trustworthy, and
less intrusive, particularly in shared and public environments [4]].

PROBLEM STATEMENT

Most existing engagement detection systems rely on short-term changes in observable cues such as mo-
tion in the visual field, head pose, eye gaze, or the presence of speech to infer engagement states [3]].
While effective in constrained settings, these approaches often treat engagement as a reactive signal
derived from low-level sensory changes, rather than as a latent social and intentional state. As a re-
sult, such systems struggle to distinguish between visually similar but semantically different situations
(e.g., a person glancing toward a robot versus actively seeking interaction), and they generalize poorly
across contexts, activities, and multi-person scenes. Moreover, cue-based approaches provide limited
mechanisms for explicitly encoding privacy, “do-not-disturb” intent, or task-focused human behavior,
increasing the risk of socially inappropriate or intrusive robot actions.

OBJECTIVES & SCIENTIFIC APPROACH

The objective of this work is to reconceptualize engagement detection as an intention-aware world-
modeling problem that integrates perception, prediction, and social reasoning. Rather than relying
solely on instantaneous audio-visual changes, we aim to leverage video foundation models [5] and
self-supervised predictive learning to infer latent human states such as attention, intention, availability,
and interaction readiness over time. Inspired by recent advances in world modeling and joint predictive
architectures, this approach seeks to learn structured representations of human activity, spatial context,
and social dynamics. This will allow a robot to anticipate whether an approach or conversation would be
appropriate. By modeling engagement as a temporally grounded and context-dependent phenomenon,
the robot can make proactive yet conservative decisions, initiating interaction only when the likelihood
of acceptance is high.
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WORK PLAN

The successful candidate will work on the following tasks:

* Literature Review: Analysis of state-of-the-art methods in engagement detection, proxemics, and
video foundation models (e.g., VideoMAE, multimodal LLMs).

* Methodology Design: Developing a pipeline that utilizes video foundation models to extract tem-
poral features regarding human activity and social context.

* Implementation: Training/Fine-tuning a predictive model to infer “interaction readiness” based
on historical context rather than instantaneous cues.

» Evaluation: Validating the approach on public HRI datasets or real-world scenarios, comparing
against baseline cue-based methods.

CANDIDATE PROFILE

* Education: Master 2 student in Computer Science, Robotics, Al or related fields.
* Technical Skills:

— Strong programming skills in Python.
— Experience with Deep Learning frameworks (PyTorch or TensorFlow).

— Knowledge of Computer Vision (Transformers, Foundation Models) is a strong plus.

* Soft Skills: Autonomy, scientific curiosity, and good writing/communication skills in English.

How 1O APPLY

Please send a CV and recent grade transcripts to Hamed Rahimi with the subject line ”/M2 Application]
Engagement Detection Internship”.
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