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A Gaze Input Interface to Surrounding Environments Using a Single Smartphone

Takahiro Nagai*!, Kazuyuki Fujita*!, Kazuki Takashima*! and Yoshifumi Kitamura*!

Abstract — Gaze is a useful input modality for estimating a user’s region of interest and pointing
to a distant target, but the challenge is that it usually requires the installation or wearing of additional
specialized devices. In this work, we propose a novel user interface that enables gaze input to the user’s
surrounding environment using only a widely-used smartphone. By simultaneously using both front
and rear cameras and a depth sensor on the smartphone, it can track the user’s head orientation while
recognizing its own 3D position in a known 3D map. This allows the system to estimate the user’s
3D head-gaze direction to the surrounding environment. We conducted an early performance test to
evaluate the accuracy of head-gaze estimation using our interface. Based on these results, we estimated
that the required target size for avoiding erroneous input is 1.64m x 0.94m. Finally we discussed the

interactions in which the proposal is effective.
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Fig.2 Apparatus.
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Fig.3 Results; (a) Mean error vs. target distance, (b) horizontal position, and
(c) vertical position; (d) Required target size for each target position.
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