VRPursuits: Interaction in Virtual Reality using Smooth Pursuit
Eye Movements
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Figure 1: We investigate the selection of moving 3D targets in virtual environments (A) using smooth pursuit eye movements
(arrows are for illustration only and were not shown to users). We study how parameters specific to VR settings influence the
performance. We then develop and evaluate two sample applications: (B) a virtual ATM where users authenticate by following
the digits with their eyes, and (C) a space shooting game where users blast asteroids by following them.

ABSTRACT
Gaze-based interaction using smooth pursuit eye movements (Pursuits) is attractive given that it is intuitive and overcomes the Midas
touch problem. At the same time, eye tracking is becoming increasingly popular for VR applications. While Pursuits was shown to
be effective in several interaction contexts, it was never explored
in-depth for VR before. In a user study (N=26), we investigated how
parameters that are specific to VR settings influence the performance of Pursuits. For example, we found that Pursuits is robust
against different sizes of virtual 3D targets. However performance
improves when the trajectory size (e.g., radius) is larger, particularly
if the user is walking while interacting. While walking, selecting
moving targets via Pursuits is generally feasible albeit less accurate than when stationary. Finally, we discuss the implications of
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these findings and the potential of smooth pursuits for interaction in VR by demonstrating two sample use cases: 1) gaze-based
authentication in VR, and 2) a space meteors shooting game.
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• Human-centered computing → Virtual reality;
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INTRODUCTION

Human gaze has significant potential for virtual reality (VR) applications. Not only can gaze be leveraged to learn about the user’s
visual attention, it also offers a natural and intuitive means for
interaction. In the recent years, gaze interaction using smooth pursuit eye movements (Pursuits) has been continuously becoming
popular due to its intuitiveness, and robustness against the Midas
touch problem [37], i.e., the problem of distinguishing deliberate
gaze input from the basic function of eye, namely to look around
and perceive visual information. Pursuits is particularly relevant to
VR; the dynamic nature of VR applications often requires selecting
moving targets. For example, when communicating with avatars of
virtual human agents in VR, a common approach is to point at them
while they move [19, 22, 36]. Selection of moving targets is common

