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ABSTRACT
We present a musical interface specifically designed for in-
clusive performance that offers a shared experience for both
individuals who are hard of hearing as well as those who are
not. This interface borrows gestures (with or without their
overt meaning) from American Sign Language (ASL), ren-
dered using low-frequency sounds that can be felt by every-
one in the performance. The Hard of Hearing cannot expe-
rience the sound in the same way. Instead, they are able to
physically experience the vibrations, nuances, contours, as
well as their correspondences with the hand gestures. Those
who are not hard of hearing can experience the sound, but
also feel it just the same, with the knowledge that the same
physical vibrations are shared by everyone. The employ-
ment of sign language adds another aesthetic dimension to
the instrument –a nuanced borrowing of a functional com-
munication medium for an artistic end.
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1. INTRODUCTION
Music performers and audiences perceive sound not only
through the auditory system but also with the assistance
of their bodies in the space. This kind of embodied sensa-
tion offers non-auditory ways of perceiving sound and mu-
sic. For instance, Shibata reports that vibrations transmit-
ted through physical objects excite the same regions in the
brain as hearing them [24]. In this paper, we discuss a wear-
able musical interface, Felt Sound, specifically designed to
create inclusive performances for individuals who are deaf
and hard of hearing, as well as those who are not. Deaf
and Hard of Hearing individuals cannot experience sound
fully or, in some cases, at all; however, they can sense low-
frequency, high-amplitude sound vibrations through their
bodies. Felt Sound exploits these qualities of low-frequency
sound through gestural interaction inspired by American
Sign Language (ASL) gestures.

Outside the musical domain, gestures often carry com-
municative functions with well-defined meanings. Unlike
other musical gestures, communicative gestures tend to ap-
pear less commonly and more ambiguously in music perfor-
mance [7]. Such non-obvious communicative gestures ex-
press loosely defined meanings in music that leaves more
room for expressiveness and bodily communication com-
pared to speech-based languages [27]. Interestingly, ASL
embodies the qualities of both gesture and language. Ges-
tures in sign language have clear communicative functions
while they also resemble expressive musicals movements. By
thinking about ASL in this way—as a combination of com-
municative and musical gestures—our interface design seeks
to provide a different kind of gesture-based vocabulary and
vibrotactile musical experience.

In Felt Sound, we present a musical interface (see Fig-
ure 2) that incorporates non-musical communicative ges-
tures (as input) and connects such gestures to low-frequency


