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Figure 1: AR devices allow dynamic information overlays. Gaze provides a mean to select information on demand when the

user looks at that particular information. This allows the user to keep the UI uncluttered (a), but at anytime make specific
information appear (b). Without gaze, showing all information can distract the user (c)

ABSTRACT

This research explores the use of eye-tracking during Augmented
Reality (AR) - supported conversations. In this scenario, users can
obtain information that supports the conversation, without aug-
mentations distracting the actual conversation.We propose using
gaze that allows users to gradually reveal information on demand.
Information is indicated around user’s head, which becomes fully
visible when other’s visual attention explicitly falls upon the area.
We describe the design of such an AR UI and present an evalu-
ation of the feasibility of the concept. Results show that despite
gaze inaccuracies, users were positive about augmenting their con-
versations with contextual information and gaze interactivity. We
provide insights into the trade-offs between focusing on the task at
hand (i.e., the conversation), and consuming AR information. These
findings are useful for future use cases of eye based AR interactions
by contributing to a better understanding of the intricate balance
between informative AR and information overload.
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man computer interaction (HCI); Mixed / augmented reality;
Pointing; Visualization.

KEYWORDS

AR; Gaze Interaction; Eye-tracking; Assistive Conversation

ACM Reference Format:

Radiah Rivu, Yasmeen Abdrabou, Ken Pfeuffer, Augusto Esteves, Stefanie
Meitner, and Florian Alt. 2020. StARe: Gaze-Assisted Face-to-Face Com-
munication in Augmented Reality. In Symposium on Eye Tracking Research
and Applications (ETRA °20), June 2-5, 2020, Stuttgart, Germany. ACM, New
York, NY, USA, 5 pages. https://doi.org/10.1145/3379157.3388930

1 INTRODUCTION

Head mounted devices with augmented reality technology are ma-
turing and can be soon expected to enter the consumer market.
These devices can become as pervasive as the smartphone, with
promising applications as an assistive technology in everyday life.
These devices also integrate new sensors such as eye trackers, that
support not only improved graphics rendering (e.g., foveated ren-
dering [18]) but also aid users in user interface controls [14].

We explore the interface for eye-tracked AR devices aimed at
assisting users in face-to-face communication. In conversations, AR
can provide additional, contextual information to be superimposed
onto people. The user can quickly obtain knowledge about the
person they are talking with, with such a system being useful for
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small talk, interviews, or other relevant situations. However, this
also poses new challenges in the design of the user interface. The UI
needs to strive a balance between providing as much information
as possible to be useful, but at the same time keep the interface as
simple as possible to avoid interrupting the conversation flow.

We propose using gaze interaction in such an interface to dynam-
ically reveal information on demand. Additional user information
is only revealed if the other shows interest through visual cues.
Particularly, information boxes close to a user’s head fade in when
the other gazes at them for a prolonged time. If the user decides
to ignore those, the information remains in the background. This
allows the user to engage and consume information if wanted, but
also ignore the information to stay focused on the conversation.

In this paper, we investigate a first prototype of such a gaze-
enabled AR interface. We first describe the design and implemen-
tation of the system. In contrast to prior interfaces that augment
information on people [1, 5], using gaze requires a balance between
different design goals, including maximising utility, minimising in-
formation overload [2, 6], and avoiding the Midas Touch [10]. Here
we propose a multi-stage visualisation of augmented information.
As shown in Figure 1, information boxes with different information
such as name, personal info. or interests are displayed around the
head of each conversational partner. To avoid overwhelming the
user by always presenting all this information, it is faded out unless
his or hers visual attention focuses on it.

We then evaluate a conversation scenario in which the user is
talking to people while superimposed personal information about
each of them is displayed. The study participant is wearing the AR
device, and converses with two confederates. Our focus is on the
user experience with the new user interface. Users experienced
the gaze based approach, and another non-gaze variant where the
information is constantly visible. We collect qualitative feedback in
form of questionnaire inputs, interviews, and observations.

The findings show that while the current hardware poses feasi-
bility challenges for everyday use, users were positive about the
concept of dynamically gathering more information, and be in con-
trol of it — while also aware the conversation is the primary task
and the Ul needs to be carefully designed to stay in the background.
Thus, our research provides insights into the design of a gaze UL
for people and points to promising applications to support users in
conversations with people.

2 RELATED WORK

In contrast to visualizations for digital content such as menus or
personal desktop Uls, situated visualization [21] or contextual in-
formation [1] show information anchored onto the environment,
e.g. restaurants, signposts, or people. Azuma et al. hints at the issue
of information overload that can overwhelm the user [2]. To avoid
user effort of manual filtering, the Ul layout can be designed to
alleviate this, e.g. by view management techniques, where the sys-
tem automatically avoids occlusion and groups related information
[3]. Knowledge-based AR [6] takes into account knowledge of the
environment such as object location and shape, and uses goals and
rules to prioritise context relevant information. To optimise data
density, Julier et al. consider physical, spatial and hybrid filtering
[11]. Keil et al. proposes camera and motion based techniques [12].

Rivu et al.

Information filtering with gaze was investigated by Peripheral
Vision Annotations [8], using gaze tracking to make information
appear in the visual periphery to avoid occluding the center of
visual attention. Ajanki et al. used gaze as a cue to provide contex-
tual information to augmented objects [1], and Ténnis and Klinker
attached information to the user’s line of sight [19]. An investi-
gation of early prototypes of gaze based information highlighting
showed improvements in performance and positive user feedback
[13, 15, 16]. Implicit use of gaze related to non-command interfaces
[9, 17], that contrast typical command UI with e.g. the eyes as a
convenient, natural, and high-bandwidth source for input [10]. At-
tentive User Interfaces [20] consider attention as a resource to be
carefully managed by the UI to not overwhelm the user, i.e. display
only relevant information to make interactions more effective [7].

Gaze-orchestrated Dynamic Windows [4] utilised gaze input
to zoom into objects of interest and provide detail-on-demand.
Jacob identified the Midas Touch issue of accidental gaze selection,
and proposes dwell-time or manual activation to resolve this [10].
In AR, Pinpointing [14] are interaction techniques that leverage
combinations of gaze, head and manual input to precisely select
targets in AR, and in the paper the time-accuracy trade-off is studied.
We extend prior work, and focus on investigating gaze to reveal
contextual information about people in AR.

3 STARE USER INTERFACE

We now describe the design and implementation of the gaze based
interface for people as illustrated in Figure 2.

3.1 Design Considerations

The premise is a conversation scenario in which the user is talking
to people while superimposed personal information about each
of them is displayed. These super-impositions can be considered
like information boxes that appear around the user’s head as the
proxy for most of the user’s attention, a concept applied to similar
people-Uls developed in prior work [1, 5]. In contrast to typical AR
Uls, the scenario of a conversation has specific design challenges
that need to be considered:

Utility vs. Overload: The overarching trade-off is between the
benefit of gaining information and the drawback of interrupting the
conversation. How can the Ul provide useful information, without
overloading users and being detrimental to the main activity?

Voluntary vs. Involuntary Activation: The information boxes
need to be activated by gaze. It can be considered a selection mech-
anism that is hindered by the Midas Touch problem [10], i.e. it does
not distinguishes whether a user’s gaze is intended to select or is
only looking. Dwell-time can be used to alleviate the issue, by using
a set time required to look at the box to activate it. This introduces
another trade-off: a too long time to activate can become annoying
for users, while a too short time can involuntary activate it.

Primary vs. Secondary Activity: In this context, the primary
activity is the conversation between users. The secondary activity
the use of the AR interface to obtain more information. As a sec-
ondary activity, it should minimise the effort required to complete
the information task, so that users can keep focused on conversing.
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