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ABSTRACT
Interacting with a smartphone using touch input and speech
output is challenging for visually impaired people in public
and when commuting, where only one hand may be available for input (e.g., while holding a cane) and using the loudspeaker for speech output is constrained by environmental
noise, privacy, and social concerns. To address these issues,
we propose EarTouch, a one-handed interaction technique
that allows the users to interact with a smartphone using
the ear-touch gestures. Users hold the phone to their ear and
listen to speech output from ear speaker privately. We report
how the technique was designed, implemented, and evaluated through a series of studies. Results show that EarTouch
is easy, efficient, fun and socially acceptable to use.
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Figure 1: (a) FingerTouch vs. (b) EarTouch. The Shadow indicates the range of sound propagation of speech output.
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INTRODUCTION

Smartphones have become an important part of the life for
Blind and Visually Impaired (BVI) persons, who rely on
screen readers (e.g., VoiceOver [30] and Talkback [40]) to
interact with the phone. However, interacting with a smartphone using touch and speech output has significant limitations for BVI users in mobile and public scenarios as input
often requires both hands, with one hand holding the phone
and the other interacting with the screen. This can be frustrating while in transit, especially when one hand is occupied,
such as holding a cane. Additionally, using the smartphone
speaker for output is constrained by environmental noise,
privacy and social concerns in public settings. BVI users
have to hold the smartphone close to the ear, which enables
auditory comprehension at the expense of input comfort and
convenience (Figure 1.a).
In this paper, we propose EarTouch, a one-handed interaction technique that allows BVI persons to interact with
a smartphone using the ear to tap or draw gestures on the
touchscreen. Since the smartphone is held against the ear, the
user can hear the speech output played via the ear speaker
privately (Figure 1.b). This technique is unique because it
supports touch and auditory reception in one natural posture,
facilitating one-handed use and providing an alternative to

