Composing an Ensemble Standstill Work for Myo and Bela
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ABSTRACT

This paper describes the process of developing a standstill
performance work using the Myo gesture control armband
and the Bela embedded computing platform. The combi-
nation of Myo and Bela allows a portable and extensible
version of the standstill performance concept while intro-
ducing muscle tension as an additional control parameter.
We describe the technical details of our setup and introduce
Myo-to-Bela and Myo-to-OSC software bridges that assist
with prototyping compositions using the Myo controller.

CCS Concepts

eApplied computing — Performing arts; Sound and mu-
sic computing; eHuman-centered computing — Gestu-
ral input;

1. INTRODUCTION

The Myo armband from Thalmic Labs Inc. is a commercial
gesture control interface that includes a 9-axis inertial mea-
surement unit (IMU), as well as 8 electromyograph (EMG)
sensors, in a convenient battery-powered package. The de-
vice communicates wirelessly via Bluetooth Low Energy
(BLE). The Myo is typically worn on a user’s lower arm,
and the EMG sensors pick up signals from muscles con-
nected to the hand and fingers. Continuous data streams
from the EMG and IMU sensors can be used for interactive
applications, including music performance [6].

Recent work explored the potential of the Myo to support
‘microinteraction’—the use of the smallest possible control
actions—in digital musical performance [4]. We have ex-
tended that preliminary work to produce a fully mobile
setup, using the the Bela embedded audio computing plat-
form [5] (Fig. 1), for performing Stillness Under Tension,
featuring four Myo performers.

Since its commercial release in 2015, the Myo has proven
to be popular for performative interactions among electronic
artists, musicians, and dancers (e.g., [6, 1, 2]). However, in
our work with the Myo, enthusiasm has been tempered by
two technical limitations: First, Thalmic Labs’ Myo Con-
nect, which is often used by third-party software, does not
support Linux, so it cannot be used on embedded platforms
such as Raspberry Pi and Beaglebone. Secondly, the BLE
dongle that ships with the Myo can generally only handle
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Figure 1: Our mobile performance setup using a
Bela and Myo, powered by a USB battery.

three simultaneous connections, requiring multiple comput-
ers for ensemble performance.

In this paper we describe our solutions to these prob-
lems. We have implemented a custom Bela render file that
connects Bela to the Myo, as well as a pure-Python Myo-to-
OSC bridge that allows composition with Myos on desktop
Linux as well as other platforms. By connecting Myos to
Belas, we work around the limitations of holding multiple
BLE connections by simply using one Bela per performer.
In Section 3 we discuss how these setups are applied in our
standstill ensemble work for Myo.

2. SYSTEM DESIGN

In this section we describe our hardware and software work-
flow for composing works using Myo armbands with the
Bela embedded audio system.

2.1 Myo-to-Bela in C++

Working with Myo interfaces on the Bela platform is com-
plicated by the fact that Linux operating systems are not
officially supported. However, the BLE specification for the
Myo is openly available! and several community-developed
Myo libraries have emerged. For integration with Bela, we
used MyoLinux?, a C4+ library for Myo that uses the vir-
tual serial port provided by the Myo’s included BLE dongle.

We implemented a custom render callback (render.cpp
file) based on the Bela’s 1libpd-enabled render file that es-
tablishes a Myo connection and sets the Myo to stream
EMG and IMU data. Functions are included to process the
incoming accelerometer and gyroscope vectors and quater-
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nions, and produce Euler rotation angles and magnitudes of
acceleration and rotation that are sent to outlets in the Pure
Data patch. Our render file and installation instructions for
the MyoLinux library are freely available.

2.2 Myo-to-OSC in Python

In parallel with our efforts to connect Myo to Bela, we have
also developed a pure-Python solution for connecting Myo
armbands to OSC applications, particularly on Linux, al-
though other platforms are also supported. Our Myo-to-
0sc* application builds on previous Python Myo libraries
but adds a command line interface for listing the MAC
addresses and names of available Myos, and processes the
Myo’s data into useful parameters, such as the Euler an-
gles and movement magnitudes listed above. We use Myo-
t0-0SC to test performance interactions with a Myo before
transferring to the Bela platform.

2.3 Performance Setup with Myo and Bela

Our performance setup includes a self-contained unit for
each performer, each consisting of a Bela with the attached

BLE dongle and the wireless Myo armband (shown in Fig. 1).

The Bela receives power from a regular 3000 mAh USB bat-
tery pack, which usually lasts for around 2 hours of perfor-
mance. An important element here is that that the Bela
can boot directly into a pre-configured patch. Thus a per-
former can turn on the power, wait 40 seconds for the boot
sequence to load the patch, and be ready to start perform-
ing. This process appears to be reliable and we have not
experienced any failures to load the patch or connect to
the Myos. For sound rendering, we have used the Bela’s
built-in line output to connect to headphones for personal
practice, using battery-powered speakers for rehearsal, and
connecting to a PA mixer for performance.

3. STILLNESS UNDER TENSION

Our composition was inspired by the MicroMyo demonstra-
tion [4], with an additional focus on the potential for sonic
variety and interaction within an ensemble. Sound genera-
tion was from eight sine oscillators, with the amplitude of
each being modulated from the signal of one EMG sensor.
Performers can then ‘select’ a mix of the eight tones by tens-
ing different muscles in their arm, for example, by holding
their wrist in different positions. The base frequency was
selected using the pitch (angle) of the Myo, the spread of
the other frequencies were controlled by the yaw angle, and
the roll angle controlled the gain of a distortion effect. The
performance is shown in Fig. 2 and a video is available.?
The composition used an ‘inverse’ mapping from action
to sound [3], in which less motion from the performer re-
sulted in more sound. A quantity of motion (QoM) measure
was defined as the sum of the magnitudes of acceleration
and rotation. If this QoM rose above a threshold, the mas-
ter amplitude was set to zero with sounds returning over
30 seconds of stillness. This inverse mapping defines the
‘standstill’ nature of the composition; performers must hold
their arm as still as possible in order to produce sound.
The performers were able to activate different oscillators
by tensing the muscles in their arm while standing still.
This required significant focus to accomplish without mov-
ing. As each performer had a different arm position, the
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Figure 2: The premiere of Stillness Under Tension.
Each performer could use their arm muscles to acti-
vate different oscillators, while their arm direction
selected a different timbre and base frequency.

oscillators had different settings, resulting in a kind of har-
monic variation between the performers’ sounds.

To structure performances of Stillness Under Tension,
the performers alternated between different standstill poses.
They would eventually be able to explore sounds with their
micromotions, while larger motion would immediately si-
lence their Bela without disrupting the stillness of the other
performers. The group agreed to assume around four poses
over 9 minutes to enable each performer to explore a vari-
ety of sounds and to facilitate contrasts between the sonic
possibilities of the composition.
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