GTK: An Open-Source Toolkit for Gaze-based Interaction in XR
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ABSTRACT

Gaze interaction is becoming increasingly prevalent in Extended
Reality (XR) due to the widespread integration of eye-tracking sen-
sors in modern head-mounted displays. However, implementing
robust gaze-based interfaces requires substantial development ef-
fort, often leading to reimplementation of established interaction
patterns. We present the Gaze Interaction Toolkit (GTK), an open-
source Unity package designed to facilitate the integration of ac-
tive and passive gaze-based interaction in XR environments. GTK
provides modular components including gaze-aware interactables,
gaze-contingent information displays, and spatial context menus,
as well as tools for onboarding, visual attention monitoring, and
eye-tracking accuracy assessment. We demonstrate these features
through an industrial sorting task scenario that systematically in-
troduces users to multimodal gaze-assisted interaction techniques,
illustrating the toolkit’s capabilities for developing gaze-responsive
user interfaces in XR training applications.

Index Terms: Gaze-based Interaction, Unity Toolkit, User On-
boarding, Eye Tracking, Virtual Reality.

1 INTRODUCTION

While hardware integration of eye tracking in Head-Mounted Dis-
plays (HMDs) has matured, software support for rapid prototyp-
ing remains fragmented. Developers typically rely on commer-
cial SDKs like Tobii! or general-purpose frameworks such as
the Mixed Reality Toolkit (MRTK)~ and Unity’s XR Interaction
Toolkit (XRI)3. While these tools provide foundational access to
gaze data and basic dwell-time selection, they often lack high-level,
modular components for complex interaction patterns. Conse-
quently, researchers often face the burden of reimplementing com-
plex features such as gaze-contingent displays, robust multimodal
selection, and attention analytics [2].

To address this gap, we introduce the Gaze Interaction Toolkit
(GTK)*, a modular and extensible framework for the Unity game
engine. GTK is built on OpenXR and supports a wide range of
eye-tracking HMDs. It extends Unity’s XRI with pre-configured
prefabs for gaze-responsive Ul elements, validation tools, and an
integrated onboarding system, streamlining the development of XR
training applications utilising multimodal interaction methods [4].
We demonstrate the core capabilities of GTK through an indus-
trial quality-control sorting task (Figure 1) designed to systemati-
cally introduce participants to various active gaze-based interaction
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Figure 1: The sorting task demonstration features the Guide Card
(right) for onboarding, a conveyor belt delivering trays of sortable
objects (centre), and the control station (left). Interactive elements
are highlighted to guide user attention during the training sequence.

methods, while the system passively monitors visual attention for
post-hoc analysis.

2 GAZE INTERACTION TOOLKIT (GTK)

GTK adopts a component-based architecture (Figure 2), ensuring
flexibility and ease of integration into existing Unity projects. The
core of the system is the Global Gaze Manager, a central con-
troller for gaze-related functionalities that manages global interac-
tion states. GTK provides gaze-interactable components that extend
standard XRI interactables to support gaze-specific behaviours, in-
cluding object highlighting, gaze-contingent information displays
based on [7], and multiple selection modalities to accommodate
different task requirements. Developers may configure objects for
gaze-only selection methods, like dwell-based selection, where pro-
longed fixation triggers an action, or border-crossing selection by
setting a zero-millisecond dwell threshold on specific item selection
zones [5]. Alternatively, in addition to gaze-only and controller-
only interaction, the interactables also support multimodal interac-
tion methods [1], where gaze is used for pointing and a physical
button confirms the selection. This approach combines the speed
of saccadic eye movements with the deliberate nature of manual in-
put, thereby mitigating the Midas Touch problem that plagues pure
dwell-based systems.

For menu navigation, GTK provides gaze-optimised Context
Menus in Radial, Pie, List, and Grid layouts. These designs draw
on principles for efficient gaze-based menu navigation [5] to en-
able rapid selection with minimal head or hand movement, while
supporting various input modes. The toolkit also includes a Nav-
igable Card system designed to structure user progression. It in-
cludes Guide Cards for formation-specific active onboarding [3];
Quiz Cards for assessing conceptual understanding; and Question-
naire Cards for collecting user feedback via Likert scales. The Vi-
sual Attention Monitoring module captures telemetry data on gaze
and controller interactions, renders real-time visualisations of the
attention sequence, and exports CSV logs for post-hoc analysis.
Additionally, GTK integrates tools for verifying the eye-tracking
signal quality, including a standardised Gaze Accuracy Test and a
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Figure 2: Module design of GTK. GTK provides modular components, including gaze-aware interactables, spatial context menus, as well as
tools for onboarding, visual attention monitoring, and eye-tracking accuracy assessment.

correction mechanism based on the linear transformation approach
described by Padikal et al. [6].

3 DEMONSTRATION SCENARIO

The accompanying industrial sorting task onboarding demonstra-
tion situates the user within a simulated industrial quality-control
environment (Figure 1). The demonstration is implemented in
Unity 2022.3.40f1, using the XR Interaction Toolkit v3.0.3, and
deployed on the HTC Vive XR Elite headset.

The onboarding process is orchestrated by the Guide Cards. Fol-
lowing the framework by Chauvergne et al. [3], we designed the
Guide Cards to provide a formation-specific context, i.e., a dedi-
cated environment dedicated to learning interaction techniques be-
fore the main task. The system enforces active learning by requiring
users to perform specific gaze-based tasks to progress. To support
this, we employ multimodal assistance combining visual aids (em-
bedded video demonstrations) and verbal instruction (audio narra-
tion). Furthermore, the system manages complexity through par-
tially enabled interactivity, where interaction capabilities are re-
stricted to relevant objects (e.g., highlighted sorting items) to avoid
unexpected behaviours and focus user attention.

The experience begins with an introductory Guide Card that wel-
comes the user, explains the session’s objectives through audio nar-
ration and an embedded instructional video, and teaches the fun-
damental interaction methods required to navigate between cards.
Then, the user is asked to complete a 3 x 3 gaze accuracy test in
which targets appear sequentially, and the user fixates on each target
until it disappears. This yields nine correspondences between the
known target positions and the measured positions recorded during
fixation. Then, we apply a linear transformation [6] to correct the
gaze signal, and the system displays the corrected gaze indicators.

Having their gaze corrected, the user proceeds to an overview of
the sorting task central to the demo. A tray carrying fifteen balls,
four red and eleven green, arrives from a conveyor gate. The user’s
objective is to identify and mark each red ball as defective by se-
lecting it using the specified interaction method. The demonstration
then introduces the gaze-contingent information displays. Six ob-
jects in the scene are highlighted, and the user is asked to attend to
each and read the presented descriptive information about its role in
the workflow. Next, a short quiz is presented, designed to reinforce
the user’s understanding of the task.

Throughout the entire demonstration, the Visual Attention Mon-
itoring system operates in the background. The recorded telemetry
data is visualised after the quiz to provide participants with insights
into their behaviour. Finally, the participants are asked to provide
feedback through an optional questionnaire.

4 CONCLUSION AND FUTURE WORK

GTK is an open-source, modular, and extensible framework to fa-
cilitate the integration of active and passive gaze-based interaction
in XR environments. Future work will involve conducting a user
study to validate the usability and efficiency of the incorporated
active gaze-based interaction methods. We also plan to expand
the toolkit’s passive interaction capabilities by integrating real-time
cognitive load estimation and adaptive interface behaviours.
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