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ABSTRACT
In this paper, we propose a calibration-free gaze-based text entry
system that uses smooth pursuit eye movements. We report on
our implementation, which improves over prior work on smooth
pursuit text entry by 1) eliminating the need of calibration using
motion correlation, 2) increasing input rate from 3.34 to 3.41 words
per minute, 3) featuring text suggestions that were trained on 10,000
lexicon sentences recommended in the literature. We report on a
user study (N=26) which shows that users are able to eye type
at 3.41 words per minutes without calibration and without user
training. Qualitative feedback also indicates that users positively
perceive the system. Our work is of particular benefit for disabled
users and for situations when voice and tactile input are not feasible
(e.g., in noisy environments or when the hands are occupied).

CCS CONCEPTS
• Human-centered computing → Human computer interaction (HCI); Text input.
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INTRODUCTION AND RELATED WORK

New technologies are explored to enhance the user‘s experience
and to maximize the interaction of the user, especially in public
displays. One of the most popular interaction technologies is eye
trackers. Using eye tracking makes it easier to see through a user’s
eyes, to know what catches the user’s attention and to know more
about the user and his/her behavior. With the new advancements
in eye tracking techniques, it became more affordable. However, it
still suffers from the calibration problem.
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Calibration process is considered to be tedious, time-consuming
for the user and memory space consuming for the application/system.
The consumed time and the memory space during calibration is
bearable (but not desirable) for an application with a small number
of users or for a desktop application. But for a public displays’ system which mainly depends on immediate usability by many users
with short interaction times, it is not acceptable at all. A better use
is to have a calibration-free system deployed on public displays
[5, 6]. It also can be used where tactile or voice interaction is not
possible, hence calibration is still an issue.
Since the human eyes and gaze behavior reflects cognitive processes and can give hints of our thinking and intentions as they
reveal a lot about the user’s interests and behavior. It is also said
that that humans often look at things before taking action [8]. This
means that using human eyes in interaction will be fast and reliable as the eyes always look at what they want or what seems
interesting for the user. Therefore, there is a wide range of application areas which make use of the eye-tracker. Eye-trackers is used
in marketing [22], usability in human-computer interaction [15],
psychology [17], gaming, etc and text entry is not an exception.
Research has been done for using gaze as a text entry methodology
[3, 7, 12, 14, 18–20]. It was also used by removing the calibration
process by doing a one-point calibration technique [9]. However,
no calibration free applications have been implemented yet.
Accordingly, in this paper, we introduce a calibration-free gaze
based text entry using smooth pursuits. This application does not
take extra time for calibration, hence reduce the wasted time. It
uses motion correlation for this purpose where the user traces the
moving letters by gaze. We achieved 3.41 WPM unlike the literature
using the same layout with 3.34 WPM.
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DESIGN AND IMPLEMENTATION

In this paper, we describe a calibration-free gaze-based text entry
using smooth pursuits. The system determines which object the
user is looking at by correlating eye movements and object movements. When the system detects eyes on the screen the objects start
rotating, when the eyes follow the rotation path, a correlating is
being calculated using the dynamic objects on the display with the
smooth pursuit eye movement performed when the eyes follow a
moving object. By using an eye-tracking device, a stream of the
user’s gaze points (XY-coordinates) will be collected, as well as the
positions of the application’s objects on the screen (XY-coordinates).
Having these stream of XY-coordinates and by computing the correlation between each of the objects’ positions with the gaze points,
in the X-axis and in the Y-axis separately. If an object has a correlation with the gaze points > 0.9 in the X-axis and in the Y-axis, then

