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Abstract

With the rise of online platforms and avatar-based communication, understanding eye con-
tact a key non-verbal cue is crucial for trust in conversations. This study examines eye contact
behavior across face-to-face interactions, a screen-sized window interface, and online meetings.

We collected twelve hours of eye contact data from 48 individuals using eye trackers and
motion capture in dyadic settings. Our analysis showed consistent eye contact patterns in
face-to-face and screen-sized window interactions, while online meetings caused significant
shifts due to the lack of direct eye contact.

To model this behavior, we trained a diffusion model (DDPM) to generate synthetic
eye movements that preserved key features of real data. We evaluated our model using
metrics such as eye contact frequency. This study provides insights into how communication
media influence gaze behavior and explores methods for generating realistic eye movements
in conversational settings.
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Chapter 1

Introduction

1.1 Motivation

Eye contact plays a fundamental role in face-to-face communication, conveying critical

information through both conscious and unconscious cues. It facilitates attention, trust,

and engagement, enabling individuals to interpret social signals, understand emotions, and

coordinate interactions. For example, mutual gaze often signi�es interest and attentiveness,

while looking away may indicate discomfort or disinterest. This intricate dynamic is essential

for e�ective communication in personal and professional settings [1, 2].

Despite eye contact's signi�cance in human communication, replicating natural eye contact

behavior in arti�cial systems, such as visual chatbots, remains a considerable challenge. As

today, online meetings are integral to our daily lives, and in the near future, interactions with

visual chatbots will be part of our daily interactions as well. Therefore, simulating realistic

eye contact becomes increasingly important for enhancing social presence and interaction

quality. This study tries to deepen our understanding of eye contact behavior and explore

whether a machine-learning model can learn and generate such behaviors. By addressing

this question, we pave the way for the future development of systems capable of delivering

more natural and engaging interactions in virtual environments. Current datasets and models

often fail to capture the intricacies of real-world interactions, particularly the dynamic and

mutual nature of gaze between two individuals.

Motivated by the need to address these gaps, this work aims to design a system that

generates realistic, socially competent eye movement behaviors. Such a system requires

modeling dyadic interactions by conditioning predictions on both participants' immediate

past and current behaviors. Our goal is to advance human-computer interaction by enabling

1



1.1 MOTIVATION

arti�cial systems, such as visual chatbots and social robots, to engage in natural and context-

aware eye contact, fostering more intuitive and human-like communication.

To pursue this goal, we collaborated with psychologists to expand the scope of our

knowledge of eye contact behavior, which included recording hours of data that only part

of it used for training a generative model. This additional data provided insights into eye

contact behavior and variability across di�erent communication scenarios, enriching our

understanding of the problem space. However, challenges such as the di�culty of modeling

complex social cues and limited data diversity meant that the system fell short of achieving

fully autonomous and context-aware eye movement generation. Future work should focus on

integrating more advanced contextual models, increasing data richness, and re�ning generative

methods to bridge these gaps and further approach the vision of socially competent arti�cial

systems.

Dataset and Generative Model Motivation The collection of this dataset is highly

resource-intensive, both in terms of time and cost. To support future research, our project

creates a new dataset that includes the eye movements of two participants engaged in

conversation while exploring the use of generative models to simulate similar data. Unlike

existing datasets that typically track only one person's gaze and are often too short for

comprehensive learning applications [3, 4], our dataset captures the dynamics of mutual gaze

and eye contact between participants over extended periods. By using a generative model,

we aim to see if we can produce realistic eye and head movements, potentially reducing the

need for extensive data collection in the future. This approach lays the foundation for more

e�cient research and provides a comprehensive representation of eye contact behavior across

various communication settings.

Experimental Setup and Data Collection To achieve this, we designed an experiment

to collect synchronized eye and head movement data using advanced eye tracking and motion

capture technologies. We used Tobii Pro 3 wearable glasses [5] for eye tracking (see Figure

1.1) and OptiTrack systems [6] for capturing head movements (as shown in Figure 1.2). The

Tobii glasses consist of a head unit and a recording unit. The head unit resembles everyday

glasses, making it comfortable and natural for participants.

2
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