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ABSTRACT
By building a wired passive stylus we have added pressure
sensitivity to existing capacitive touch screen devices for
less than $10 in materials, about 1/10th the cost of exist-
ing solutions. The stylus makes use of the built-in audio
interface that is available on most smartphones and tablets
on the market today. Limitations of the device include the
physical constraint of wires, the occupation of one audio
input and output channel, and increased latency equal to
the period of at least one audio buffer duration. The sty-
lus has been demonstrated in two NIME applications thus
far: a visual musical score drawing and a singing synthesis
application.
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1. INTRODUCTION
The growth of increasingly powerful mobile devices have
provided a new platform for the implementation of NIMEs
[8]. The opportunities provided by mobile devices lie not
only in the processing and multimedia capabilities, but also
the wide potential user base due to the ubiquity of such
devices.

However, one area of limitation for mobile devices, espe-
cially for NIME, lies in their input capabilities. The primary
form of input on such devices is the touch screen. While
the act of drawing and writing is an expressive medium
of expression that has been used throughout history, most
modern devices do not adequately simulate the experience.
Drawing and writing is implemented through the detection
of finger or stylus position on a sensing display, but most de-
vices do not capture the pressure information, a crucial com-
ponent of the process that every person learns from a young
age. Only a small portion of devices on the market today in-
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tegrate pressure sensing technology into the display1. While
developing new instruments on mobile devices, we have de-
vised an extremely simple pressure sensitive addition that
makes use of as much existing hardware as possible, thereby
reducing the cost and number of new components used.

2. RELATED WORK
The Melody Easel from the Brain Opera [9] is one of the
earlier examples of an existing display augmented with lo-
cation and pressure sensitivity for gestural control of music.
The Wacom digitizer [3] consists of an inductively powered
active stylus with sensing circuitry that transmits pressure
information wirelessly to the receiver circuitry. It has been
used as an expressive musical controller on a number of oc-
casions [12] [6] [5]. [11] is an example of a physical interface
that detects multiple pressure points and widget location
and orientation. While the interface allows a richer set of
inputs to be captured, the active electronics and compo-
nents add to the bulk and cost of the device.

A number of manufacturers have addressed the lack of
pressure sensitive touch displays on modern devices through
the implementation of active (powered) pens and styluses.
The Adnoit Touch [1] is an example of a pressure sensi-
tive pen designed to be used for bluetooth enabled devices.
An active pressure sensing circuit is built into a pen pack-
age with a conductive tip to detect the pen’s location on
screen. The analog to digital conversion is performed by
the onboard electronics, and then sent to the host device
via bluetooth.

The Hex3 Jaja [7] pen is an active device that emits a
human-inaudible analog tone that varies according to the
pressure applied. The audio signal is picked up by the mi-
crophone input on the host device and decoded into pres-
sure levels. By eliminating a digital wireless connection the
circuitry inside the pen is reduced. One of the major lim-
itations of the device is that since each pen radiates the
same tone, multiple pens cannot be used in close proximity
with each other without interference. Additionally, perhaps
ironically, the cost of this pen is the same as the Adnoit
Touch mentioned above at around $90 despite the lack of
digital transmission circuitry.

1Samsung Galaxy Note and Microsoft Windows Pro
Tablets, for example.
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