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Figure 1. EyeScout is an active eye tracking system that enables gaze interaction with large public displays. It supports two interaction modes: In
“Walk then Interact” the user can walk to a location in front of the display and the system positions itself accurately to enable gaze interaction (A). In
“Walk and Interact” the user can walk along the display and the system follows the user, thereby enabling gaze interaction while on the move (B).

ABSTRACT

INTRODUCTION

While gaze holds a lot of promise for hands-free interaction
with public displays, remote eye trackers with their confined
tracking box restrict users to a single stationary position in
front of the display. We present EyeScout, an active eye
tracking system that combines an eye tracker mounted on
a rail system with a computational method to automatically
detect and align the tracker with the user’s lateral movement.
EyeScout addresses key limitations of current gaze-enabled
large public displays by offering two novel gaze-interaction
modes for a single user: In “Walk then Interact” the user
can walk up to an arbitrary position in front of the display and
interact, while in “Walk and Interact” the user can interact even
while on the move. We report on a user study that shows that
EyeScout is well perceived by users, extends a public display’s
sweet spot into a sweet line, and reduces gaze interaction kickoff time to 3.5 seconds – a 62% improvement over state of the
art solutions. We discuss sample applications that demonstrate
how EyeScout can enable position and movement-independent
gaze interaction with large public displays.

Over the last years we have witnessed a significant increase
in the number and size of displays deployed in public. Large
displays are now commonly found in public communal spaces,
such as shopping malls or transit areas in airports and train
stations [13]. At the same time, as sensing technologies are
becoming cheaper and more robust, various modalities for
interacting with these displays have been explored. A particularly promising interaction modality is gaze, given that it is
fast, natural, and intuitive to use [41].
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However, in contrast to common desktop settings, public
displays afford ad-hoc use over short periods of time by
“passersby”, i.e. users who move in front of the display [26,
27]. These characteristics pose three unique challenges that
have so far forestalled wider adoption of gaze interaction on
large public displays: 1) Gaze-enabled public displays cannot afford time-consuming eye tracker calibration for each
user prior to interaction [21], 2) they have to allow passersby
to interact from different positions [36] and 3) they have to
support interactions while on the move [30]. Previous work
mainly addressed the first challenge [22, 34, 40]. To date,
addressing the latter two currently requires augmentation of
each individual user with head-mounted eye trackers as well
as interconnected displays [24].
To address the last two challenges we present EyeScout, a
novel active eye tracking system that enables gaze interaction
for a single user on large public displays from different lateral positions in front of the display and while on the move.
EyeScout consists of a body detection and tracking module
using a depth sensor, and an eye tracking module using an
eye tracker mounted on a rail system. Our system detects

