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Figure 1: The experience of the XR musical keyboard, showing examples with 6 keys (top) and 15 keys (bottom) overlaid on
a physical PC keyboard.

Abstract

We introduce the Extended Reality (XR) Musical Keyboard, a sys-
tem allowing users to overlay a virtual keyboard onto a tabletop
surface, such as a standard PC keyboard. This virtual keyboard
is highly customizable: users can freely program the number
of keys and their respective pitches. Modern software instru-
ments offer advanced capabilities, including microtonal scales
(pitches outside the standard 12-tone equal temperament). How-
ever, playing these instruments often remains challenging due to
the lack of corresponding physical hardware. Our proposed solu-
tion addresses this gap by projecting a programmable virtual key-
board onto a tangible object within the XR space. This approach
combines the software’s flexibility with the tactile feedback of a
physical surface, enhancing playability. Users can simplify the
keyboard layout (e.g., fewer keys than a piano) or expand it be-
yond conventional limits to explore new expressive possibilities,
particularly for microtonal music. We conducted a small pilot
study (N=4) involving participants mostly inexperienced with
keyboards to gather preliminary feedback on the interface’s ease
of use for performance.
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1 Introduction

Information technology continues to reshape musical interaction,
offering novel tools like software instruments and Digital Audio
Workstations (DAW) for expression. However, a gap often exists
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between flexible software capabilities and rigid hardware con-
trollers. For example, software keyboards can be easily resized
or reconfigured, while physical MIDI controllers remain fixed,
limiting the expressive potential offered by software.

This limitation is particularly evident with microtonal mu-
sic. While software instruments can readily simulate microtones
(pitches falling between the standard 12 semitones), conventional
hardware controllers like MIDI keyboards are typically designed
for 12-tone equal temperament. This makes performing micro-
tonal music or inputting it into DAW using standard hardware
awkward and unintuitive. Hardware controllers designed specifi-
cally for microtones could significantly simplify microtonal music
production. Furthermore, while software can generate any sound,
the physical interaction with an instrument often sparks novel
musical ideas, highlighting the need for hardware that mirrors
software’s adaptability.

Extended Reality (XR)—encompassing Virtual Reality (VR),
Augmented Reality (AR), and Mixed Reality (MR)—offers a promis-
ing avenue to bridge this hardware-software divide. Research
in Virtual Reality Musical Instruments (VRMI) explores repli-
cating rare or physically impractical instruments and enabling
novel performance modes [20]. XR allows virtual instruments to
be customized in shape and size, mirroring software flexibility
within an augmented physical environment. Recent work under
the umbrella of Extended Reality Musical Instruments (XRMI) in-
vestigates new musical possibilities grounded in physical reality.

We propose an XR musical keyboard that leverages XR’s
strengths to combine software flexibility (customizable key num-
bers and pitches) with tangible interaction (overlaying the virtual
keyboard onto a physical surface, such as a PC keyboard). This
system aims to provide an accessible platform for exploring di-
verse musical scales, including microtones, by adapting to the
user’s skill level and preferences and overcoming the limitations
of traditional hardware.
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