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Gaze Probing: Event-Based Estimation of Objects Being Focused On

Ryo Yonetani*!, Hiroaki Kawashima*!, Takatsugu Hirayama*!, and Takashi Matsuyama*!

Abstract — We propose a novel method to estimate the objects that a user is focusing
on by using the synchronization between the movements of objects and a user’s eyes as
a cue. We first design an event as a characteristic motion pattern, and we then embed
it within the movement of each object. Since the user’s ocular reactions to these events
are easily detected using a passive camera-based eye tracker, we can successfully estimate
the object that the user is focusing on as the one whose movement is most synchronized
with the user’s eye reaction. Experimental results obtained from the application of this
system to dynamic content demonstrate the effectiveness of the proposed method over

existing methods.
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Fig.1 Events-embedded dynamic content.
Each object orderly generates events
in a constant and short time interval.
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Fig.2 Designed motion pattern around the
starting time of an event.
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Fig.3 Eye movement template for detecting

reactions.
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Fig.4 Estimation of an object being focused
on. Events are searched in the gray
area [T — €1, T + €2].
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Fig.5 Experimental situation. Subject looks
at a dynamic content displayed on a
large screen.
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Fig.6 Displaying and sensing system using a
large screen.
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Table 1 Accuracies for estimating objects

being focused on by the proposed
method Myrop and the comparative
methods Mpos, Mcorr, and Mgqu.

Mpos [%] Mcorr [%] quu [%] Mprop [%]
64.6 74.8 69.1 85.3
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Fig.7 Above: gaze data (solid line) and re-
actions (dot line). Below: embedded
events (0), reactions (*) and the veri-
fied object (dashed line).
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Table 2 Accuracies for estimating objects

being focused on by the proposed
method My, and the comparative
methods Mpos, Mcorr, and Mgqu. [D-
1]: swinging design, [D-2]: scrolling

design.
Mpos [%] Mcorr [%] quu [%} Mprop [%]
D-1 54.5 60.1 63.3 68.4
D-2 41.9 45.7 51.4 76.8
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