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Abstract  

The aim of this study is to develop and evaluate the Gyroshuffle, a real time 

rhythmic instrument played with body movement. The instrument produces a quantised 

rhythmic drum loop that can be played by the user, utilising velocity based IMU sensors as an 

input. The hypothesis is that the more movement made, the more rhythmically complex the 

drum loop will become. The mapping and sound engine reflect this concept, resulting in an 

intuitive, physical world inspired relationship between gesture and sound. Rhythm, its 

characteristics, meter and its beauty are all discussed in relation to creating an IMS, as well as 

evaluating what makes a successful IMS in a prototyping environment. The system is created 

with Myo armbands, MyoMapper, Max and Ableton Live, and evaluated by users with a 

musical background compared against a traditional controller based IMS. It was found that the 

Gyroshuffle was successful for short term changes in rhythm, and is preferred for performance, 

however it performs less well for longer term compositional changes. Moving to the rhythm, 

whilst controlling the rhythm is possible with the Gyroshuffle, blurring the lines between 

dancing and producing music in real time.  

 

  



3 

 

Acknowledgments 

This thesis was a great undertaking and I couldn’t have done it without so many awesome 

people helping me persevere through the challenges and give me the ability to overcome them. 

First and foremost, I would like to thank the University of Oslo and the innovative Music, 

Communication & Technology program for providing me the opportunity and expertise to carry 

out a project of this scope. Grateful appreciation to all at RITMO and Alexander Jensenius in 

particular for all the inspirational research on rhythm that helped inspire this body of work. I 

would especially like to thank my mentor Stefano Fasciani for supervising me at every step, 

always just an email or a zoom meeting away, whenever the time. Your understanding during 

both uncertain moments in my life and uncertain times with the world in general has meant a 

lot to me. Big shout out to Notam for facilitating the user evaluation on such short notice, and 

Cato in particular for organising the studio, showing me the ropes and where the coffee is kept. 

I would like to thank all the participants who volunteered for testing, for taking time out of your 

lives to patently try out my experimental instrument with enthusiasm and insight. The 

evaluation would not be the same without it! Thank you to Rune, Simon and Silvio for being 

my first guinea pigs, and to Erlend, Ben and Dave for constantly listening to me about theories 

and ideas and helping me organise my thoughts. Big thanks to the rest of my friends, family 

and fellow students, I will try not to bore you with a real time quantised movement based 

interactive music system for some time! 

 

A last big thank you to my wife, Anne Marie. You are my rock – too many times to mention 

how big a help you have been, my proof-reader and motivator. I wouldn’t have gotten nearly 

as far without you!  



4 

 

Table of contents 

Abstract ...................................................................................................................................... 2 

Acknowledgments ...................................................................................................................... 3 

1. Introduction ............................................................................................................................ 5 

2. Rhythm ................................................................................................................................... 7 

2.1. Characteristics of rhythm ................................................................................................ 7 

2.2. Rhythm, beauty & genres ................................................................................................ 9 

2.3. Rhythm and the Gyroshuffle ......................................................................................... 11 

3. Instrument building and Interactive music systems (IMS) .................................................. 12 

3.1. Similar projects and inspirations ................................................................................... 14 

4.  Suitable technology ............................................................................................................. 16 

4.1. Input sensing & data acquisition ................................................................................... 16 

4.2. Feature detection and tracking ...................................................................................... 18 

4.3. Output and simulation ................................................................................................... 19 

4. System description ............................................................................................................... 21 

4.1 Mapping ......................................................................................................................... 21 

4.2 The controller system ..................................................................................................... 26 

4.3 Myo armband & MyoMapper ........................................................................................ 28 

4.4 Max Patch ....................................................................................................................... 29 

4.5 Ableton Live project ....................................................................................................... 30 

4.6 Latency ........................................................................................................................... 36 

5. Prototyping and self-evaluation ........................................................................................... 37 

6. User evaluation ..................................................................................................................... 40 

6.1 User evaluation structure ................................................................................................ 41 

6.2 User test results .............................................................................................................. 42 

7. Conclusion ............................................................................................................................ 46 

7. References ............................................................................................................................ 48 

 

 

 

  



5 

 

1. Introduction 

Rhythm is inseparable from music. The importance of rhythm in music cannot be understated. 

Modern music culture is dominated by rhythm; from being the common denominator to define 

modern music genres, to the point where today’s generation speak about producing ‘beats’ 

rather than music. The nature of rhythm has been discussed as far back as Plato1, whilst still 

being a relevant debate today with rhythmic research being a speciality of new institutions such 

as the Centre of Interdisciplinary Studies in Rhythm, Time and Motion (RITMO) based at the 

University of Oslo. Listening to rhythm is a cognitive process and discussed as an embodied 

experience. Typically dancing is how humans can interact with rhythm via motion. The 

connection between rhythm and movement is an important aspect of how we understand music, 

and a basis for this research.  

 

All instrumentation has an aspect of rhythm, however when narrowing down to percussion in 

real time, one commonly thinks of a drum kit as the typical instrument. With modern 

technology, the ability to design and interact with sound has exploded with potential for new 

instrument design. This has resulted in institutions such as New Interfaces for Musical 

Expression (NIME) to facilitate a platform of research for such new digitally based musical 

instruments. Such technology includes computing and all of the applications and processes it 

can offer, but also hardware, such as a multitude of sensors and other input techniques that can 

create entirely new methods of physical interaction for music control and creation. Many digital 

music systems manipulate rhythm (e.g. step sequencer), far less examples involve control via 

bodily movement in real time (aero-drums)2 and extremely few examples are all of the above 

whilst being quantised. As rhythm is experienced and interacted with in real time, is it possible 

to move to the rhythm whilst controlling the same rhythm all at once?  

 

This thesis is the development and evaluation of the Gyroshuffle, an Interactive Music System 

(IMS) that can manipulate rhythm in real time, utilising body movement in a quantised 

environment. The aim is to further understand the relationship between movement and rhythm 

by creating a novel instrument. The project proposes that a quantised instrument, although 

generally seen a detriment to real time IMS, can be utilised to create an IMS that can 

successfully manipulate rhythm. A central design intention is that the more movement applied, 

the more rhythmically complex the sound output will be. This is hypothesised as an intuitive 

mapping strategy that reflects intensity of sound with the intensity of movement. The mapping 

will thus have some theoretical basis inspired by the physical world. If a drum kit is physically 

hit with increasing frequency, a progressively complex rhythmic signal will be produced as the 

frequency increases. Even though data from sensor-based movement can be used to alter sound 

 
1 The Republic by Plato, Book III (398-403). 
2 Aerodrums, 2013, accessed 30.07.2020, available at https://aerodrums.com/home/  

https://aerodrums.com/home/
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in any way imaginable, this thesis sets out to prove that this is a viable strategy for a movement 

based IMS of this kind. 

 

As interactive music systems are digital, Human Computer Interaction (HCI) is a fundamental 

aspect of the design. HCI has advanced in recent years, to involve such higher-level concepts 

as enjoyment and engagement (Edmonds et al., 2006), proving a framework to assess artistic 

content. To gauge how successful the Gyroshuffle is as an IMS, a HCI inspired test with ten 

musically adept participants is carried out for the evaluation. The test compares the Gyroshuffle 

to a traditional controller based digital instrument to assess how well it performs against a well-

established IMS, and to better understand the advantages and disadvantages of each. A blind 

(naïve) test for each instrument is carried out to gain insight on the learning curve needed to 

comfortably use the Gyroshuffle.   
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2. Rhythm 

Rhythm is an inseparable part of music. 

 

“Many music researchers consider rhythm to be the most important characteristic of 

music. Furthermore, one of the main features of rhythm is its complexity” (Thul, E., 

Toussaint, G.T., 2008) 

 

To be able to design a system augmenting rhythmic complexity, one must first have a grasp on 

the definition of rhythm. Rhythm is often regarded as one of the most problematic and least 

understood aspects of music. Understanding and defining rhythm is an area that is still under 

research and debate. To be able to research rhythm fully, often interdisciplinary methods are 

required. This chapter will discuss the basis of rhythm, how we interact with it and what factors 

will be utilised for the creation of the Gyroshuffle. 

 

In the most simplistic sense - music is the perceived pattern of sound over time. It could be 

argued that time is the primary factor in rhythm. Typically, rhythm is based on a ‘loop’, a 

repeating pattern associated with a particular (often percussive) instrument or more (Butler 

2006). Classical music notation has a standard measurement for rhythm and time. However, 

these definitions can be over-simplistic; many other aspects of sound influence the factor of 

sound time. For instance, timbre can alter rhythmic perception. If you have a steel drum playing 

a certain rhythm, how would it compare to a bird tweeting to the same pattern? Or two snare 

drum-rolls – one played in a bedroom, another in a stadium – would we perceive these as the 

same rhythmically? When defining rhythm, multiple properties of the sound can be taken into 

consideration, as well as such factors as when, where and how the sound is perceived. 

 

When measuring, or reproducing rhythm, what are the defining factors? There are many forms 

of sound and rhythmic metrics that exist - the tempo measured in Beat Per Minute (BPM) is an 

obvious metric of rhythm. What other factors should be considered and what weighting should 

be put on each factor? As human psychology plays a large role; the weighing of these factors 

can be down to personal preference – we all have a different experience of music, as well as 

entrainment of music (London 2012). 

 

2.1. Characteristics of rhythm 

“Among the attributes of rhythm, we might include continuity or flow, articulation, 

regularity, proportion, repetition, pattern, alluring form or shape, expressive gesture, 

animation, and motion (or at least the semblance of motion)” (Boenn 2018)  
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Extreme and unusual changes in tempo can be jarring and can be opposed to the enjoyment of 

rhythm. Rhythmic pulse is a deeper feature of rhythm. The tempo of the pulse is a result of 

perception of impulse and release, including the perception of all phenomena that transmit these 

forces, at particular moments in time (Bronn 2018).  

 

The pulse is closer to how rhythm is experienced. In dance music, in a simplistic example, the 

pulse is often primarily determined by the kick drum and bass. It is a very important factor to 

consider. Although the basis of the pulse can be simple, underlying characteristics of sound can 

affect this to greater or lesser extents. Arguably, any factors that define sound can have an 

influence over rhythmic pulse. 

 

On finer examination, subtle changes to a rhythm is what drives a longer part of a rhythmic 

pulse. Rhythm is not static, however there needs to be repetition for true comprehension and 

enjoyment on behalf of the listener, or music creator.  On the other hand, rhythm that repeats 

constantly over a short period of time quickly becomes stale.  Rhythm and music repetition can 

turn to annoyance and can affect our stimuli to the extent that repeating music has been used as 

a tool of torture. Therefore, as with much of art, it is the balance or contrast that can define it. 

It is the balance of repetition and the familiar against the unexpected or different, static vs 

change. Scholars on occasion break down the core definition of rhythm into notions of duality, 

often in an abstract manner. 

 

In defining rhythm and music in general, duality is often what is broken down to, and can be in 

abstract ways of thought.  

• Dynamics (Articulation) 

• Timbre 

• Pitch 

• Spatial  

If a string instrument plays in pizzicato or legato, it can alter the pulse of the track considerably. 

On a finer level, a short transient for a kick or a snare can have a different feel to the rhythm 

than a slow transient. In a typical dubstep track, a large reverb is often applied to the snare, 

therefore the transient will stretch and bleed over till the next kick drum. This application of 

reverb was also used on many 80s pop and rock records, having a different rhythmic pulse than 

more contemporary, cleaner drum-processing present in today’s music. This changes the way 

rhythm is experienced. To the listener it can give the impression that the rhythm stretches out, 

maybe even feels a little slower than if the snare-processing is dry.  

 

In the same vein, pitch and timbre of the sound change the frequency information that is present 

in music, which in turn will have an impact on the rhythmic pulse. As stated by Bronn, 

regularity and repetition are also important aspects to consider. For example, a glitch track may 
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have a 4-bar loop that is rhythmically complex, but that repeats with few alterations over the 

whole piece. A techno track may have a considerably less complex 4-bar loop, but changes 

wildly over the 6-bar loop. Comparing which of these examples is most rhythmically complex 

can be difficult – the idea of short-term change vs. long-term change can be applied to any 

stretch of music over any time-period.  

 

2.2. Rhythm, beauty & genres 

When discussing the art of performance, there is an interesting notion passed around; give the 

audience what they expect, as well as the unexpected. What we expect is familiar to us. It 

represents order in our world, to be sure of the future. The unexpected, on the other hand, is the 

unknown - representing disorder, disruption and destruction, the agent of change and what we 

cannot predict.  It is a contradicting duality that can be applied to many factors of life, and even 

life as a whole. It is essentially impossible to achieve both absolutely at any one time; you either 

know or you do not know, one can build or destroy. On top of this, both are inseparable - one 

cannot exist without the other. Life is a balance of both.  

 

This relationship can be applied in many ways when discussing music, rhythm and music 

performance. Artists take inspiration, sample or copy music that is known or familiar to the 

creator. Audiences have already experienced the familiar, and consequently often know 

whether they enjoy the music or not. Anticipated music leads to anticipated reactions. In its 

extremity however, the familiar becomes overly predictable, stagnant and boring. This is where 

the unexpected counteracts. The unexpected can be exiting, acting as the agent of change in 

how we understand the medium. Artists push forward the culture of music through innovation 

and invention. It is the unexpected that gives the audience a new experience, altering the pre-

existing knowledge of how to react. Without any aspect of the familiar however, there is nothing 

to relate to, no previous experience that can be used as a reference of understanding. 

 

This concept has been brought up because it represents some of the fundamental inspiration in 

the creation of the Gyroshuffle. One of the hardest concepts to grapple with in this project is 

the definition of rhythm. As was discussed in the last chapter, it is argued that rhythm is 

inseparable from music. One cannot exist without the other. There is a theme of duality within 

music and rhythm on many levels. Research on rhythm encountered for this project is often 

likened to dualities within the world (Toch 1977), as well as natural processes such as breathing 

(Lorenz 1966). It could be suggested that the inhalation of air signifies the creation; the new, 

whereas the exhalation represents the old; the destruction. This explanation is rather abstract; 

however, it is the notion of contrast between the dualities that is important. The contrast is a 

way to understand music – from the experience of rhythmic pulse to how we define music.    

 

“While the fundamental 

rhythm of pulsation accompanies us continuously, 
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at the same time we alternate in exhalation and inhalation, 

in the consciousness of being awake and 

the unconsciousness of sleep. 

It is the interplay of these two elementary 

forces that builds and feeds the skeleton of music” 

(Toch 1977, pp. 155–156) 

 

This analogy is poetic and reinforces the idea of bodily function; movement, and the beauty 

that it can produce with the same characteristics within rhythm. One’s breathing has a certain 

rhythm that differs from others, without a clear definition on which is the right way to breath. 

Concededly, there is no right way to rhythm. This likeness has been long lived in academia and 

resonates with this hypothesis of movement to affect complexity in rhythm as a concept. The 

most obvious is that humans naturally enjoy moving to rhythm in dancing. It does not seem a 

far stretch to invert this relationship – creating rhythm from dancing. As time is the governing 

factor, life and death can be seen as the ultimate rhythm of life. 

 

In respect to defining music, this contrast can be linked to the constant changing and classifying 

of modern genres. Most major modern dance genres are defined by a rhythmic pulse – House, 

Drum and Bass, Garage, Breakbeat and Hip Hop are all examples of this. For example, House 

is defined by the four-to-the-floor kick drum at roughly 110-130 bpm. Garage has a very 

specific shuffle beat that defines it. Rock music and its many sub genres also often rely on 

rhythm as a metric to classify the genre. This is not true across the board. Jazz for instance is 

defined by using a different scale to the western classical model (although Jazz has certain 

rhythmic pulses that permeate throughout its lifetime).   

 

It can be argued that it is rhythm that defines most modern genres. It gives a framework for 

what we expect to hear, move to and enjoy. The fact that the definition adheres to rhythmic 

rules shows the importance of rhythm in how we relate to music today. New genres, for instance 

Dubstep or Trap music come from a new paradigm of rhythm, collectively society finds a 

repetition of rhythmic pulse that becomes the familiar. The process of innovation and creation 

that leads to these new genres is the unexpected, driving music forward. It is the contrast that 

is important, genres are created for stability and familiarity to be able to classify and 

communicate about music, new genres are defined (in these examples) when the unfamiliar 

becomes the familiar. It is the contrast that is important, defining our relationship with music. 

 

These aspects of rhythm are all inspirations for why the Gyroshuffle has been created. The 

importance of rhythm to genre shows what an important factor it is for music as a whole. The 

poetic analogies to rhythm show how important rhythm is to the experience of music, and even 

life in general.  This is why rhythm is a core component of this thesis. 
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2.3. Rhythm and the Gyroshuffle 

Putting this in context, all these aspects of rhythm are considered in the creation of the 

Gyroshuffle. To change the rhythm, alterations in tone, dynamics and arrangement all have a 

part to play. In as many instances as possible, these alterations in sound should be adjustable 

by the user. The system also needs to be dynamic, to invoke change, however it must be stable 

enough to have repetitive elements. This all needs to be considered in the sound model, as well 

as the mapping strategy involved.  

 

Rhythm often defines a genre. It is therefore important to design the sound model with this in 

mind. Overly complex rhythm strategies within the mapping and sound model can be a 

distraction for the user., thus it seems a decent strategy to base the sound model on a pre-existing 

genre that the user can relate to. This is a contentious point however, the possibility of exploring 

new rhythms (and potentially genres) is also an attractive prospect.  

 

Another factor is the movement or dancing. The Gyroshuffle uses movement to create music in 

real time; the user will be moving to- and for the music at the same time. Entraining to music 

whilst dancing is an inspiration to the project. The mapping strategies aim to enable this 

relationship and encourage the user to dance to control the sound. 
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3. Instrument building and Interactive music systems (IMS) 

There are various publications that shed light on the process of building an IMS. The annual 

conference on New Interfaces for Musical Expression (NIME) is a relevant venue in this regard. 

One could start with the principles published by Cook in 2001, where he discusses and evaluates 

various types of IMS.  Cook found that building a “super instrument” with no musical 

composition to drive the project could be useful for yielding research questions but has no real 

product or future direction. Tied to this was the notion that spare bandwidth is not necessarily 

a good thing. This is related to the principle “Some players have spare bandwidth, some do not” 

(Cook 2001).  This raises the subject of bandwidth. As a movement-based instrument, it can be 

hypothesised that the Gyroshuffle should have a higher bandwidth than a traditional IMS. In 

other words, there is a larger potential for actions in relation to time. When using a traditional 

controller; faders and other resistors are often controlled by the hands. There are only so many 

actions that can be performed at any one time, often only one action per hand. In the Gyroshuffle 

prototype, in theory multiple actions can be performed in a shorter time-period. For example, 

the parameter Gyrometer X could be triggered at the same time as roll and pitch with a certain 

gesture, in less than a second. With a traditional IMS this factor could be relieved by involving 

many mappings to one parameter and a complex mapping strategy. However, it is not the same 

as having various mappings, each with their own input performed in a quicker timespan. One 

of the questions thus needed to be addressed is whether the Gyroshuffle has a higher bandwidth 

than a traditional IMS. As stated by Cook, this may not be an advantage, which is another issue 

that also can be explored.  

 

In regard to building a “super instrument”, Cook suggests that a complicated, highly 

programmed IMS can be counter intuitive. This concept is also reflected by Cook in the 

principles “programmability is a curse” and “smart instruments are not always smart”, as well 

as “instant music, subtlety later”. These guidelines suggest the accessibility of an instrument 

can be a more important factor than the amount of options, complex design or mapping 

strategies. From this, new questions arise; how accessible is the Gyroshuffle? Can the system 

be designed to be accessible? This also suggests that overly complex mapping strategies may 

not be the best course of action.  

 

On the other hand, mapping should not be over simplistic either. A one-to-one mapping will 

often not yield the best results. Many-level mapping is another way of simplifying the design 

process where another level of mapping is introduced (Hunt et al.2002). To stress the 

importance of mapping for an IMS, by changing a mapping layer between a controller and the 

synthesis algorithm, it is possible to completely change the instrumental behaviour and thus the 

instrument’s feel to the performer. (Hunt, et, al 2002). 
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Fig.1 An overal l view of an adaptive IMS (Lee and Wessel 1992) 

 

Fig. 1 shows a schematic of an IMS, with human processes included. On the side of the human 

performer, it breaks down the process into evaluation by perception, intentions and motor 

program. These are important processes to consider when designing an IMS. These functions 

also compound somewhat when dancing in reaction to the output is considered. If the intentions 

are for the motor function to react to craft the sound, as well as react to the sound with the 

preconceptions of dance, does this become a more satisfying task? Or does it confuse the user? 

It could be said that looking ‘cool’ on stage whilst playing any instrument can be described as 

part of a performance, and so motor function is not always used for the sound output only. The 

difference with the Gyroshuffle, is that it proposes to map common movements based on 

velocity that in a sense, can imitate the act of dance.  

 

Another point is how important the motor function will be for playing a movement-based 

instrument. Mapping strategies that imitate pre-existing movements might be an advantage, 

such as dance movements or everyday movements such as sports. Lee and Wessel discuss time 

as an analogy “One of our central metaphors for musical control is that of driving or flying 

about in a space of musical processes. Gestures move through time as do the musical 

processes” (Lee and Wessel 1992). If the rhythmic factors are quantised, how does this affect 

the user’s musical, and rhythmic control over time? Possibly it could be a detriment. Brute-

force quantisation, or grid quantisation takes a signal and forces it to its nearest relative grid, 

1/8 or 1/16 for example. As the tempo is fixed, tempo deviations cannot be considered and thus 

are generally unsuccessful for human performances (Bronn 2018). This is something to 

consider as quantisation may add a perceived delay in the signal, potentially taking away direct 

control from the user. On the subject of latency, the acceptable upper bound on the computer’s 

audible reaction to gesture is at 10 milliseconds (Freed et al. 1997). This is a factor to test with 

the input, how much latency does the system produce from input to sound output? 
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3.1. Similar projects and inspirations 

3.1.1. The Urban Musical Game: Using Sport Balls as Musical Interfaces (Rasamimanana et al., 2012) 

 

The Urban Musical Game is a project similar to the Gyroshuffle that introduces an interactive 

musical environment using sports balls. The instrument utilised a wireless Inertial Measurement 

Unit (IMU) consisting of a 3D accelerometer and 3 axis gyrometer. The sound engine used was 

based around 6 continuous audio track loops, which can be transformed by movement in real 

time. 

 

One focus of this study is on “movement qualities” (Fdili Alaoui et al., 2011), in the aim of 

creating a system that is accessible to the wider community, as opposed to musical gesture 

controllers designed to fit idiosyncratic needs of their creator (Wanderley and Orio, 2002). 

Movement qualities is defined by a manner of performing (e.g. shake, spin or hit) in natural 

movements, rather than the movement itself, and associating these motion types to a specific 

musical behaviour. It is argued that such motion description can favour musical expressivity. 

 

This use of “movement qualities” rather than direct movement to mapping is a method that is 

applied to the Gyroshuffle in preparation for other users. It conveys the relationship from 

gesture to audio manipulation in a more macro level that simplifies the relationship for the user, 

and in theory will help the user focus on muscle memory and tactile interaction rather than 

mappings.  

 

An interesting component of movement qualities defined by Fdili Alaoui is that the first dance 

metaphor presented in the paper is ‘breathing’, followed by ‘jumping’ and ‘expanding’. This is 

possibly a coincidence; however, there is a similarity to the metaphors used in poetic description 

of rhythm and metaphor used in movement qualities. Both can be seen and analysed as 

inherently human.  

 

3.1.2. Generation and control of automatic rhythmic performances in Max/MSP (Sioros and Guedes, 

2011) 

 

This paper describes the creation of a series of systems that manipulates rhythm and focuses on 

rhythmic complexity. It highlights one aspect of rhythm that has not been mentioned in this 

thesis as of yet - syncopation. In calculating the complexity of a drum loop, “it can be thought 

of as a vector in a two dimensional space where one dimension is the density of the events and 

the other is syncopation” (Sioros and Guedes, 2011). The density refers to a sum of all 

velocities within the MIDI (Musical Instrument Digital Interface) file being analysed. The 

algorithm is presented as an equation for calculating rhythm complexity. This shows the 

importance of syncopation in the analysis of rhythmic complexity and meter of rhythm in 
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general and presents a formula that is utilised in calculating rhythmic complexity later in this 

paper. 
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4.  Suitable technology 

“The music we create and enable with our new instruments can be even more greatly 

influenced by our initial design decisions and techniques.” (Cook 2001) 

 

When looking at the range of technology we have today regarding music manipulation, the 

amount of options is staggering. From cheaply produced sensor technology, including many in 

all of our smartphones, to home computing power capable of recording, processing and 

sequencing music in Digital Audio Workstations (DAWs). In more recent years, more advanced 

technology such as machine learning, ambisonics, motion capture and virtual reality can be 

used in regard to sound manipulation. With combinations of these technologies, many new 

heights are being reached in sound understanding and experimentation. There are so many 

relevant technologies changing so frequently that it often is difficult to keep up with each 

advancement or innovation made. 

 

Before deciding which technologies to use for the Gyroshuffle prototype, one needed to decide 

what technologies were suitable. But first, the technology needed to produce an Interactive 

music system (IMS) had to be established. According to Kia, an interactive system is broken 

down into four main steps (Ng, 2002) 

• Input sensing and data acquisition 

• Feature detection and tracking 

• Mapping 

• Output and simulation  

The next section will discuss technologies available in regard to these steps. Whilst discussing 

these, the following criteria are proposed to help in choosing technologies appropriate for this 

project: 

• Accessibility (price and availability)  

• Quality of signal (resolution, latency) 

• Usability (comfortable to wear, ease of data receiving (wireless or not?) 

• Reproducibility of model (open source? ability to share prototype?) 

4.1. Input sensing & data acquisition 

The prototype utilised movement from the human body to create rhythm manipulation in a real 

time musical piece. Unlike traditional musical instruments that generate sound through physical 

acoustic mechanisms, new interfaces for musical expression generate sound digitally by 

mapping users’ input to sound output (Tanaka, 2009). The first point of contact was to quantify 

an input, in this case from movement made by the user. To achieve this, some form of input or 
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movement transducer was needed to be able to read the movement and then produce a digital 

signal. This had to be a form of sensor. 

 

Sensors are electronic components whose purpose is to transform different types of physical 

energy into data. For the purpose of physical interaction design, a sensor is a transducer that 

converts a form of energy into an electrical signal (sensorwiki.org 2006). 

 

As the majority of sensors reads an analogue signal, a microprocessor is needed to convert the 

signal into digital data. This process is A/D conversion. An important aspect of this is the 

number of bits processed by the A/D conversion, usually referred to as resolution. The 

resolution will define the range of numbers the signal can output, for instance a 7-Bit conversion 

outputs values of 1-128, which is the standard for MIDI.  

 

Two different suitable sensor classes were broken down for consideration. Although the wide 

variety of devices for detecting movement have unique sensing apparatuses, capabilities, and 

features, many share common attributes. These two methods are by no means mutually 

exclusive (Winkler 1995). 

 

Spatial sensors: Detect location in space, by proximity to hardware sensors or by location 

within a projected grid (sensorwiki.org 2020). Such as camera based, motion capture, sonar, 

infrared, GPS etc. 

 

Body sensors: Measure the angle, force, or position of various parts of the body. For instance, 

velocity-based sensors (accelerometer, gyrometer) and EMG (electromyography). 

 

Tracking movements using cameras can be problematic due to the sensitivity to changes in light 

and the heavy computational burden they place on the host computer (Torre et al., 2007). This 

was true in 2007 when it was written, but computing power, relevant applications and 

accessibility to cameras have improved further since then. Still, the use of a camera for a 

performance-based instrument can be detrimental, relying on environmental factors such as 

stable light levels, and positioning of the camera within the space.  

 

Considering other sensor options above, accessibility and usability were also important factors. 

Having access to certain sensor types, and software that can interact with them may not be 

possible. For instance, high quality motion capture would take regular access to a motion 

capture lab. Aside from recent regulations and difficulties (Covid-19), needing to have access 

to a motion capture lab (or to create one) for prototyping, testing as well as performing would 

create further challenges for the project. The Gyroshuffle would also be less reproducible if 

created using expensive motion capture equipment. Other options (Infrared, sonar) were 

considered, however all spatial options required creating a fixed space to receive input. This 

would take away the freedom of expression first envisioned for this project. On these grounds, 
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it was decided that body sensors would be more suitable for the Gyroshuffle.   

 

Connection options: 

• Bluetooth 

• WIFI 

• Wired (USB, MIDI etc) 

• Bela board and wearable instruments 

As stated earlier by Cook “Batteries, Die (a command, not an observation)” and “Wires are 

not that bad (compared to wireless)”. These are important observations, however in a project 

relying on freedom of movement for input, the lack of wires is invaluable. Also 2001 is a 

considerable amount of time ago, and options such as Bluetooth and lithium batteries were 

nowhere near as advanced as today. When determining whether to use wireless or not, the 

advantage of freedom of movement outweighs the potential difficulties of using such 

technology, in this case. Devices such as the Bela board and Arduino board can work wirelessly, 

and so were considered as an option.  

 

In the end, the Myo armband by Thematic Labs was chosen for the task. The device was created 

as an HCI device, and has various spatial, velocity and EMG sensors. Although the device was 

often promoted as an HCI device, it has been utilised for various IMS in the past. It is wireless 

and uses Bluetooth technology, and with a 12-hour battery life it does not have an issue with 

battery drain. The device is very accessible, with the sensors included in a wristband. The device 

was also easily accessible at the time, with useful software for data transfer such as the 

MyoMapper, as well as documented research on the device. Lastly, 2 Myo devices were 

accessible from the University of Oslo (UiO) to loan for the whole period of writing this paper.  

 

4.2. Feature detection and tracking 

The next stage was to receive the data input on a computer to be sent or translated into the sound 

model. This can be specialised depending on the sensor used; for example, for a radio signal a 

radio receiver is needed. So, although the signal process has been split into three parts for this 

report, as stated by Winkler, these definitions are often blurred. For instance, coding platforms 

such as MaxMSP or Pure Data can be used to receive the signal and act as the sound model, 

however they can also be used to translate the signal to other applications for producing sound 

in another environment, like a DAW (Ableton Live or Reaper etc.)   

Important factors:  

• Mapping possibilities  

• Resolution of signal 

• Latency of signal 
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These factors can be affected by what type of data stream used, as well as how that data is sent 

from the sensors. This can be a trade-off, wireless technologies can have more latency, but have 

the advantage of being fully mobile which may improve the user experience.  

 

List of data types available: 

• OSC 

• MIDI 

The choice of data stream proved a more difficult challenge in the instrument design. There are 

many advantages OSC has over MIDI technology. Moore (Moore 1988) and Wright (Wright 

1994) provide numerous examples of the dysfunction of MIDI. It was also concisely described 

by Cook “MIDI = Miracle, Industry Designed, (In)adequate” (Cook 2001). 

 

OSC alleviates these issues with MIDI, however at the time of writing the majority of computer-

based instruments still use MIDI as standard, especially on a commercial level. This led to a 

choice – because MIDI works with many sound engines it allows for a far greater choice in 

how the music and mapping can be applied, with access to all digital audio work stations 

(DAWs) and far more compatibility with everyday music technology. However, as previously 

defined, OSC can be far more detailed a data stream to take advantage of, thus having the 

potential to create an instrument that can adhere to the properties that a traditional instrument 

has – resulting in a more convincing model.  

 

That means that on paper OSC was the better option for the Gyroshuffle. However, as will be 

discussed later, the sound model works on a quantised tempo, using a series of time based cues 

to trigger the audio output. This process is rather advanced for a coding environment such as 

MaxMSP, and so a DAW is better suited. In this kind of environment, MIDI is very difficult to 

avoid. This will be discussed in more detail in the sound engine chapter.   

 

4.3. Output and simulation  

The output refers to the sound engine used to process the mappings into the final sound result. 

A coding environment can be used, such as Max, Pure Data or Javascript. Another option was 

commercially licenced DAW platforms such as Pro Tools or Logic Pro. The disadvantage in 

using a DAW over a coding platform was that it is a licenced product, and thus is not open 

source and the ability to distribute the project would be diminished. An advantage with DAWs 

is that there are many easily accessible options for sonic design such as plugins (VSTs, AUs) 

available.  

 

For the Gyroshuffle project, Ableton Live was chosen for the system. This was due to the engine 

available for Ableton. The application comes integrated with MaxMSP, which allows an input 
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for data to be streamed into Live through Max. Primarily however, it was due to the features 

available in Live to trigger events in a quantised environment successfully.  

 

For disclosure, Ableton live is a platform that I have extensive experience with. The concept 

for the Gyroshuffle was partially inspired by processes available in Ableton Live, due to its real 

time capability. If the project was not based on quantising, then a coding platform would have 

been highly considered.  
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4. System description 

The Gyroshuffle uses two Myo armbands, one for each hand. Any more sensors (on the feet for 

example) was found during prototyping to be overly complicated, having too many possibilities 

for the user to get a grasp of. Using just one Myo has the opposite effect of being too simplistic 

in options. During prototype stages, it was found that wearing the Myo armbands on the arm or 

wrist was not responsive enough control the velocity-based sensors with sufficient range. To 

accelerate a hand is far easier to do than accelerating a wrist. This allows for mappings to larger 

velocity values. The system is designed for the placement of each Myo in the hand shown in 

Fig.2 with the sensor chip (the blue lit up symbol) to be placed in the palm of the hand. This 

was a design choice, however in theory other positions can be explored. This is a factor that 

can be tested by having a blind test for each user, it may be found that other configurations may 

work better for others, or have been undiscovered.  

 

 
 

Fig.2 How the Myo was worn during prototyping  

 

4.1 Mapping 

The mapping strategy is an important component of any IMS. When the instrument is designed 

to use motor skills not commonly used in a traditional IMS, the mapping is even more 

significant. There were multiple prototypes of the Gyroshuffle during prototype stages, each 

were a process of discovery to what mappings and instruments work well in this context. For 

example, the yaw parameter was mapped to various hi hat patterns in an earlier version. This 

allowed for more precise control over the sequencing of hats to an extent, however it was also 

found to limit other movements due to the fact that any movement on that axis would influence 

the hat rate. This hindered experimentation of real time movement that the Gyroshuffle aims to 

achieve. This also hindered the idea of ‘more movement, more complex rhythm’ that is a core 

idea behind the Gyroshuffle.  
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The core of the mapping splits up the instruments to each hand, kick and hat are mapped to 

Myo 1, and the snare is mapped to Myo 2. All relevant parameters from each drum are mapped 

to that particular hand. For example, the FX mappings and snare sequence mappings are on the 

second Myo (recommended left hand), whilst all of the mappings associated with the hat and 

the kick are mapped to the first Myo (recommended right hand). Keeping each instrument to a 

certain hand allows for each to be played individually. This is influenced by real world 

percussion instruments, typically each hand can play one drum at a time. Other mappings were 

decided upon through testing and aimed to align particular movements with relevant sound 

parameters.  

 

Hat, kick and snare off – One of the most powerful tools for any musician or instrument is 

silence. To be able to switch off each drum is an important component for composition. One 

issue with this mapping is that there are two hands and three drum instruments to control. As 

with all the other parameters, the kick and hat signal can be muted only at the same time. The 

snare is muted by itself, using the second Myo armband. This narrows down options for the 

user, limiting possibilities for improvisation, which is a downside. The upside is that it keeps 

the instrument simple enough to grasp for first time users. After some experimentation it was 

decided to use the roll input to turn the drums off. This input is reliable as the ground is always 

a stable element for the sensor to read. To perform the action, the user’s palms must be face 

down to the floor, any other position would enable the drum sound.  

 

Another option could have been palms up to disable the drum sound. This becomes subjective 

on how the user likes to move, both palms up and down are common in dancing and moving to 

music generally. If this was designed as a commercial product, having the option to do either 

would be a useful function. In the end it was deemed that silence is better represented with 

palms down signifying closed or off, rather than face up or open.  

 

Hat, Kick and Snare sequence – This is the primary mapping to alter the rhythm of each drum 

sound. This is triggered by an arpeggiator rate for each drum. For this mapping velocity-based 

sensors were used. The idea behind the mapping was that the faster the movement the user 

performs, the faster or more augmentation the rhythm of the selected drum would be.  With no 

acceleration, the drum sound will rest on its default rhythm. As more acceleration is performed, 

higher rates (as well as triplet rates) are reached. For example, the kick pattern is at ¼ at 

standstill. With light acceleration, the rate 1/3 and 1/6 is reached. At fast acceleration, 1/12 is 

reached. This is even more comprehensive with the hat and snare, with more possible rates 

included. This movement imitates a basic dance move in moving hands in time with a rhythm, 

imitating the faster the movement the faster the rhythm. One downside with this mapping is 

that intuitively the user may want the rate to be aligned with the rate of hand movement, i.e. 

moving hands in a 1/8 pulse would achieve a 1/8 arpeggiator rate. This was not possible without 

a completely different IMS design; however, the mapping has been calibrated to imitate this as 

well as possible. 
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Snare pitch – The snare drum can be pitched, mapped to the pitch input data. This mapping 

was intuitive not only due to the name, as pitch (frequency) is already associated with high and 

low. Therefore, it made sense for raising the hand to heighten the pitch. Another aspect is that 

the pitch mapping is easy to control by the user, it is a large gesture with a lot of range to raise 

a hand, as opposed to twisting a wrist to adjust the roll parameter, for example. This meant with 

some practice the user would be able to choose to pitch the snare in regard to how high the hand 

is raised, allowing for a more detailed control. This would not work as well for turning each 

drum on and off, as the movement needed to raise a hand takes longer to perform than twisting 

the wrist with more exertion. Tuning the snare allows for some control of tone and frequencies, 

giving the user more possibilities for altering sub components of the rhythm.  

 

Hat Decay – In the same vein, the decay of the hi hat is also controlled by the pitch input data. 

As the Myo is raised, the hi hats decay becomes shorter with sharper transients. The decay of 

the hi hat is lengthened the lower the Myo is to the floor. Although the final output is quite 

subtle, it allows for further control over transients, which is in turn can influence the rhythm. 

 

FX Enable – At fast accelerations, the FX channels will enable. Whilst light and medium 

acceleration will adjust the rate and groove of the sound, fast acceleration will enable one of 

the FX send tracks, depending on direction and which hand used. This is one of the most 

sonically powerful aspects of the Gyroshuffle. As a compositional device, it allows the user to 

break up the rhythm with processing that alters many characteristics of the sound. Delays of 

various sorts are primarily used for this task, and these delays will bleed over the rest of the 

sequence as the parameter is disengaged. Although not a common way to alter rhythm, these 

mappings allow the user a tool that can be used as a tonic to regular rhythm patterns. That it is 

mapped to fast acceleration also coincides with the extremity of the processing involved, giving 

an aura of power to the user. There are other mappings that augment the FX characteristics, 

both snare FX are also altered by the pitch data input. In practice any extreme acceleration will 

enable the FX, but different directions will affect the characteristics of said FX. The details of 

these will be discussed during the FX chain chapter. 

 

Hat velocity & hat random – Other aspect to consider in rhythm are velocity and pitch. There 

are two minor mappings that increase the amount of random pitch and random velocity applied 

to the hi hat. It can be argued that a successful groove has alterations in velocity, and typically 

the hi hats are a common instrument to apply this to. This also was in aid of helping the sound 

output from becoming too static. The mapping is applied subtly to the roll data input. In 

practice, this mapping is more unconscious than the rest. If the user’s hands are palm up, an 

algorithm applying increased randomness to the velocity and pitch is applied compared to when 

palms are facing inwards. 

 

To see the final result in practice, refer to the video included in the appendix. 
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Fig.3 Yaw, roll and pitch movements     Fig. 4 Physical example 

 

 
 

Fig.5 Gestures based on ‘movement quali ties’ used during explanation for User evaluation  
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Fig.6 Acceleration and gyrometer movements  

 

 
 

Fig.7 full mapping for Gyroshuffle  
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Sensor Input Myo 1 (Kick and Hat) Myo 2  (Snare) 

Roll - Kick off 

- Hat off 

- Hat random 

- Hat velocity  

 

- Snare off 

 

Pitch - Hat decay 

 

- Snare pitch 

- Snare FX mod 2 

 

Yaw  - Snare FX mod 

 

Accelerometer X - Kick FX 

 

- Snare FX 

 

Gyrometer X   

Accelerometer Y  - Snare sequence 

 

Gyrometer Y - Kick sequence 

 

 

Accelerometer Z   

Gyrometer Z - Hat sequence 

 

 

 

Fig.8 Mapping matrix for Gyroshuffle  

 

4.2 The controller system 

Setting up the standard IMS for comparative testing, it is intended that the system is as close to 

the Gyroshuffle whilst changing the input method. This is done to alleviate biases between the 

two systems. For the comparative IMS, a Nanokontrol MIDI control interface by Korg was 

chosen. This is due to it being relatively lightweight; both on the amount of inputs and to carry 

around. For this system not many inputs were needed, so this controller was ideal. 

 

The controller system was set up with exactly the same sound model as the Gyroshuffle. For 

each data stream from the Myo used, an input from the controller represents that function. For 

example, all roll parameters on the Myo are mapped to the same input on the controller. The 

full setup is shown in Fig. 7, a simplified version used as a resource for explanation for users 

in Fig. 5. 

 

As can be seen in Fig. 11, all the same mappings have been transferred exactly to the controller 

wherever possible. This is an unconventional mapping for a controller of this sort. As seen in 
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Fig. 10, the on/off for each drum is mapped so when the rotary knob is set to maximum or 

minimum the drum is muted, in a similar fashion to how the roll parameter is mapped on the 

Myo. For the drum sequencing on the fader, the various timings are placed from the middle in 

the same way as it is mapped to the gyrometer.  

  

 
 

Fig.9 Simplified mapping of controller  

 

 

 

Fig.10 Mapping style of controller  
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Fig.11 Full controller  mapping  

 

4.3 Myo armband & MyoMapper  

The first point in the chain is to create data from the user’s movement. The Myo armband is 

used for this task. To receive the data and process into OSC, MyoMapper3 by Balandino Di 

Donato is utilised. The MyoMapper software was created with creative applications in mind 

and has user friendly functions such as Easy-calibration to overcome yaw data drift (Nymoen 

et al. 2015) and a comfortable User Interface (UI).  

 

 
3 MyoMapper, 2013, accessed on 15.07.2020, available at https://github.com/balandinodidonato/MyoMapper 

 

https://github.com/balandinodidonato/MyoMapper
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Fig.12 MyoMapper 

 

The Myo armband is enabled in the MyoMapper settings to be sent to a chosen OSC port. Port 

5432 is chosen for Myo 1 and 5431 for Myo 2. This signal is then transmitted over the IP 

address given, which is the same as the computer. From here the OSC data can be utilised by 

other applications. 

 

4.4 Max Patch 

For translating the OSC signal into Ableton, MaxMSP is used to receive, separate and scale and 

output. The Max patch is then applied Max for Live (M4L) parameters for easy toggling within 

Live itself as a M4L device. 

 

 
 

Fig.13 Presentation view of Max patch  

 

The patch starts with the object udpreceive. This object receives the OSC signal over a network 

from the defined port, in this case 5432. This port is defined from the Myo Mapper software. 

Next in the chain is the unpacking of selected features from the OSC signal. For the 
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Gyroshuffle, the features orientation, acceleration and gyrometer are unpacked, with three 

individual signals each. All three signals are scaled. If other signals are desired, this is where 

they can be defined. The signal is then sent to the switch object. 

 

 

Orientation – Roll, Pitch, Yaw 

Acceleration – X, Y, Z 

Gyrometer – X, Y, Z 

 

The switch object accepts messages from a specific inlet. This allows only one signal through 

at any one time, and the ability to switch the signals when needed on the Ui pane directly in 

Ableton. This means, that for each mapping made, a new instance of the Max patch is loaded 

in the Live set. After some testing, it was found that this was the most stable setup (opposed to 

having all signals routed to Ableton in the same patch at the same time). 

 

The scale object is then used to map an input range of a float or integer values to an output 

range. As the input range is scaled from the Myo Mapper software, all input signals are ranged 

between -100 to 100, and then translated to a range of 0-1. The slide object filters an input value 

logarithmically between changes. This allows the data stream to be smooth. Live.numbox are 

attached to allow the slide parameter to be adjusted via the presentation mode within Live. The 

slide down is adjusted to 20, which is applied to the hat sequence rate mapping. 

 

The final part of the patch is set up to map the incoming messages to a parameter in Ableton. 

The storeID object will save the patch within the Ableton set. Fig. 13 shows the presented patch, 

which is also how the patch appears in Ableton Live. 

 

4.5 Ableton Live project 

The Ableton Live set is the sound engine of the Gyroshuffle. As discussed in earlier chapters, 

Ableton was chosen due to its powerful quantisation and performance features. This section is 

split into three parts. Firstly, the core sounds is described, looking at the synthesisers created 

for each drum hit. After this, the modulation is discussed; sequence, minor detail parameters 

and FX send tracks. For an expanded explanation of the signal processing within Ableton Live, 

please refer to the “Gyroshuffle sound design”-pdf in the appendix. 

 

4.5.1 Core sounds 

This is the iteration of the Gyroshuffle sound engine that has been created for testing. The core 

intention of the Gyroshuffle is velocity-based body sensors that will manipulate a quantised 

rhythmic sound signal. The choice of sounds, tempo and style among other designs of the 

Ableton project were chosen as examples of what the system can do. Percussive based sounds 

were used in this case as they are sounds most communally associated with rhythm. The point 
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is, this sound engine was designed with accessibility and simplicity in mind, for the widest 

audience, including test subjects, to associate with the system and warm to the instrument 

quickly. This is why a loose Techno/House style was chosen, as it is a common form of 

electronic dance music. This system could easily be applied to other genres, as well other 

rhythmic instruments.   

 

The primary aspect of the Gyroshuffle is the input method in conjunction with the real-time 

quantisation performed by Ableton, not the synthesisers or other sounds chosen. In theory, the 

sound palette can be switched out as the artist desires or used in collaboration in a performance 

setting. For example, one performer can control the movement aspect, another performer can 

be in control of the Ableton sound engine, changing sounds and crafting the sequence. 

 

The sound palette used for the Gyroshuffle consists of three synthesisers that output a kick, hat 

and a snare. Each of these elements have similar techniques to them regarding mapping. 

 

 
  

Fig.14 Kick drum synth  

 

The kick drum is created with a basic wavetable synthesiser packaged with Ableton live. The 

wave shape is a basic wavetable modulating through sine, saw tooth and square waves. There 

are two filters located in the centre of the synth that keep the frequencies in the low end of the 

spectrum – around 40hrz. Filter one is very resonant and is modulated along with other 

parameters to define the kick sound.  

 

 
 

Fig.15 Snare drum synth  

 

The snare drum consists of two oscillators, two filters and various modulations. The primary 

oscillator is a wavetable with altered sine tones, and a noise oscillator. With this patch the filters, 



32 

 

one band pass and one high pass, are how the transient is created. On this patch the Myo is 

mapped to the semitones function on both oscillators (seen with a small green dot on Semi), 

which allows the snare to be pitched up. 

 

 
 

Fig.16 Hat drum synth  

 

The hi hat patch is relatively simple in comparison, consisting of one dual saw oscillator that is 

controlled by amp decay. This is performed by alternating the incoming MIDI parameters 

within the synthesiser using the MIDI matrix. This is a useful function as the hats decay is being 

modulated by the Myo already. This function means that the decay can be defined beforehand, 

and then slightly adjusted by gesture. 

 

4.5.2. Core modulation 

 
 

Fig.17 Sequencing the snare with chain function  in live mapped to the arpeggiator rate of the 

snare.  

 

 
 

Fig.18 The hat chain mapping, with a different configuration.  

 

To sequence the pattern of each drum pattern, the chain function was used in Ableton’s group 

macro features. In Fig. 17 & 18 there are macro mappings located on the left, and different 
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‘chain’ tracks that can be switched in accordance with the chain selector, located above (it is 

represented by a small light blue line). The chain mapping can move over the bars that are 

representing each track labelled ‘chain’, over the 128-range presented. When the marker is 

above one of the chain blocks in the graphic, that chain will be armed and activated, silencing 

the other chain tracks. As can be seen in Fig. 20, there are no crossover points for each chain 

block, which means only one of the chain tracks can be sent to output at any one time. In this 

case, the chain selector parameter is mapped to the third macro on the left-hand pane for 

convenience. Each chain track has its own arpeggiator that has been set to a different rate (see 

Fig. 19).  

 

Chain Kick Hat Snare 

1 1/4 1/2 1/4 

2 1/3 1/3 1/3 

3 1/6 1/6 1/6 

4 1/8 1/8 1/8 

5 1/12 1/12 1/12 

6  1/16  

7  1/24  

 

Fig.19 Arpeggiator rates for each chain  

 

When the velocity-based sensors (accelerometer and gyrometer) are at a standstill, the output 

from Max is 0.5 (halfway between 1 and 0). This is due to the nature of velocity-based sensors 

where the resting point is in the middle. When mapped to the chain selector, this translates into 

MIDI as the median of 128, i.e. 64. Looking at Fig. 20 and 21, chain 1’s block is located at this 

median point – 64. This means that the Gyroshuffle at default input will replay the appegiator 

values determined by chain 1. As movement is applied to the Gyroshuffle, the chain selector 

will shift temporarily depending on the intensity and direction of the acceleration.  

 

For reference, Fig. 21 shows the same type of mapping with a different chain block pattern, 

designed for the hat.  Firstly, there are more chains, and each chain has a smaller range. This 

was by design. The result is that it takes less force (in this case the Gyrometer Z axis) for the 

signal to reach a different chain, and as it can be seen in Fig. 22 there are a higher number of 

chain rates possible. Hi hats typically influence the core groove of rhythm to a lesser extent 

than the kick and the snare, allowing hi hats to be sequenced at faster rates without losing the 

core drive of the track. This is why the rates go up to 1/24, as opposed to 1/12 max for the kick 

and the snare.  

 

In practice, this means that the hat sequence reacts to lower force values than the kick and snare 

sequence. This feature aligns with the core idea of scaling rhythmic complexity with movement 
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force. Alternating a hat signal has less impact on the rhythm or groove, than alternating a kick 

or snare, which the mapping reflects.  

 

The slide down function within Max is applied to the hat sequence, set to 20. As the data input 

for acceleration has very sharp transients, this is applied to slow the signal as it returns to a still 

state at 0.5. This made sense for the hat sequence. When applying force, the chain selector 

reaches up to one of the chains very quickly, then has a slower curve to come back to still. This 

results in the change in hat rate remaining for longer than the kick rate.  

 

 
 

Fig.20 Chain selector to enable/disable sounds  

 

To enable and disable the sounds, the chain selector is used again. This is mapped to the roll 

input from the Myo. There are three chains, one labelled throb kick and two labelled chain. 

Whenever the blue marker is above the throb kick, the kick is enabled, when located above the 

other two chain tracks, the kick is disabled. The two other chain tracks are just empty patches 

and will stop sending input data to the kick. With the Myo, it means that when your palm is 

face down with the floor, the chain selector disables the drum track. This has a margin of error, 

which is the range of the two ‘chain’ blocks 0-8 and 120-127 in the chain selector. This was 

created during the prototype stage, which found some need for a margin of error, in order for 

the Myo to work reliably when gesturing. This is repeated for the kick, snare and hat, and there 

is a ‘off’ or “disabled” function on all three. 

 

 
 

Fig.21 Random pitch and velocity on hi hat  

 

There are minor devices being used to alter the MIDI input on the hi hat. Both mappings ‘hat 

random’ and ‘hat velocity’ are powered by these. The Random device alternates the pitch of 
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the MIDI input slightly on a random basis, and the Velocity plug in does the same for velocity 

of each incoming note. The Chance parameter on the Random device has been mapped to the 

Myo’s roll input. The same has been done for the random control on the Velocity device. Both 

add a subtle amount of modulation on the hi-hat, and both are altered by rotating the first Myo 

on the Gyroshuffle.  

 

4.4.3 FX Chains 

      
 

Fig.22 SUP –  Multi Parameter Curve M4L device (only one device per track, both tabs are shown)  

 

To enable the FX to send tracks, a M4L device Multi Parameter Curve by Tom Cosm has been 

used for the snare and kick tracks. The object maps multiple parameters to a single knob, with 

adjustable curves.  

 

In practice, a fast change in acceleration on the X-axis will enable a send track (which send or 

effect that applies is determined by direction). As the acceleration data retracts back to rest 

quickly, the FX is only applied for a short period, often less than a second. As the system is 

hard quantised, this can create some issues with the experience of feedback. The advantage of 

this system (similar to the sequencing and chain selector) is that it will disable itself naturally 

when no acceleration is applied. This furthers the bandwidth the user has to perform another 

function, without disabling the FX first. In the controller setup, the user has to manually enable 

and disable the send, arguably taking more time and thought to manoeuvre.   

 

The send tracks are various FX chains that work aesthetically with the rest of the sound palette, 

with some ability to alter the nature of the FX using other movement parameters to add depth. 

Whilst designing and choosing FX and parameters, it is important to give the users autonomy 

in crafting the sound where possible, but also to steer the sound into pleasing sonic territory. 

Balancing these two factors is an inspiration for these FXs, some are more autonomous than 

others. Another factor of importance is the issue of phasing frequencies. If the send FX chain 

processes the signal lightly, (for example a short room reverb) or is not a fully wet FX signal, 

the signal may phase with the original track. To avoid this, each send chain has been designed 

to change the sonic properties of the incoming signal rather drastically. This also works well 

for the design of the instrument and the mapping; as the FX tracks are enabled by more extreme 

force of velocity than most of the other parameters, it seemed fitting to have the FX chains 

strong to suit.  
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4.6 Latency  

The acceptable amount of latency for a successful IMS is considered 10 milliseconds (Freed et 

al. 1997). To measure the latency of the Gyroshuffle, two streams are measured, firstly the data 

stream from the Myo via Bluetooth to Max, and secondly for the internal latency of the Ableton 

sound engine. The Myo data stream has been measured at an average of 27ms latency. (K. 

Nymoen, et al. 2012) (Nymoen et al. 2015). This measurement comes from comparison with 

Qualisys motion capture system.  

 

The sound engine within Ableton also adds a slight delay to the sound output. The buffer size 

within the settings are set to 512 samples (lower values would reduce latency, too low and the 

signal will not be able to render the audio in real time), which was found to be the lowest buffer 

size whilst allowing to playback the audio in real time without artefacts. This resulted in a 

20.6ms output latency. To repair this, drive error compensation is set to -20ms. This readjusts 

the latency to a total of 0.6ms. Summing both data stream delay and delay from Ableton, the 

latency for the whole system is estimated at 27.5ms. This is over twice the recommended 

amount suggested for an IMS.  

 

In regards to the resolution, the values received from the IMU are real-valued number (i.e. 

continuous floating point number). This is then scaled to 0-1 within the Max patch. The 

resolution will not be a noticeable factor for the user.   
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5. Prototyping and self-evaluation 

This chapter includes a self-evaluation of the Gyroshuffle after prototyping stage was 

completed. 

 

An important HCI factor in any IMS is latency, as well as a predicted input producing a 

predicted output. The Gyroshuffle is heavily quantised which can variably add delay to a signal, 

or not perceivably trigger a response at all. This is compounded with an overall estimated 

system latency of 27.5ms. Because of these factors, instant feedback is often not achieved. The 

overall 27.5ms latency of the system also is noticeable when gesturing with the Gyroshuffle, 

although is far less of an issue than the heavy quantisation.   

  

This issue of system feedback due to quantisation is especially apparent with the FX send 

tracks. For example, if a strong acceleration is applied to Myo 1 on the right hand, it will ‘open’ 

the kick FX send track, presuming that a sound output will reflect this. However, this is not 

always the case. The FX track will be opened with the relevant gesture; however, it is reliant 

on the sequence of the kick drums to send a signal. If the gesture is too late in time, there will 

be no kick triggered at that point and therefore no audio will be sent through the FX chain. 

Gesturing at the wrong time will produce no audible reaction.  

 

An example of this can be seen in the video demonstration included in the appendix. At 1' 35" 

after lifting the right hand (Myo 2) to affect the snares pitch, a strong accelerated gesture is 

made in the aim of enabling the FX send. In this case, the gesture is not in time with the snare 

sequence, and so there is no discernable reaction from the audio, even though the correct gesture 

was made. This was an unintentional mistake whilst recording the video, however it acts as an 

example of this factor.  

 

Whilst prototyping, this was seen as a disadvantage. It is rather unsatisfying to perform the 

correct movement, for no feedback in the audio to occur. However, after further testing there 

seemed to be a potential advantage to this system. After some practice, it was found that by 

moving in rhythm to the musical output, an increased likelihood of a desired output would 

occur. This is the factor of time vs. gesture (all gestures move through time and space).  

 

Moving in rhythm with the musical output alleviated the slight delay experienced from the 

overall latency of the system. Naturally, if gestures made are in reaction to the output, it was 

found that the body would quickly notice the delay, and sync accordingly. This is seen in the 

video included in the Appendix. There is a very slight noticeable delay from gesture to sound 

output. However, as the project is in a fixed tempo, the delay compensation needed is the same 

each time, and so it was found the body calibrates itself to anticipate the latency.  
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An analogy found to the delay experienced due to the quantisation, are systems created for 

dance related computer games (Guitar Hero etc). In these computer games, one is scored 

depending on producing a certain movement at a certain time. If the movement is not in the 

correct time, that input is considered a failure, and feedback from the game will let the user 

know that is the case. This encourages the user to move rhythmically to succeed in the game, 

often promoting dancing to a degree. This gaming aspect of triggering inputs at the ‘correct’ 

time has some similarities to the way the Gyroshuffle reacts. In this sense the Gyroshuffle could 

be analysed as having gamified attributes.  

 

It can be hypothesised that the Gyroshuffle may encourage the user to dance to have a better 

control. Dance to the music to create the music. This relationship between dancing to the music 

– to produce the music in real time, is a fascinating one. The question is, is the variable latency 

experienced by the user alleviated by this? Is the trade-off worth it?  

 

The original proposal for the Gyroshuffle aimed at creating a more rhythmically complex output 

the more movement is produced by the user. To an extent, this is true. Looking at the example 

video in the appendix, at first, light, simple movements are applied. The density of each drum 

hit per bar are increased the more movement is applied. As the movement increases in velocity 

and faster rates are achieved, there is also an increased likelihood of syncopated hits. Referring 

back to the equation proposed in the Rhythmicator project (Sioros and Guedes, 2011), the 

higher the density of MIDI notes and the more syncopated beats per bar, the higher the 

calculation will be for the complexity.  

 

Other more minor mappings also adhere to less significant factors of rhythm. The decay of the 

hi hat mapped to the pitch as well as random velocity and pitch are affected by the roll input. 

Having these controls does alter the state of the rhythm, however the resulting audio output vs. 

the movement applied leaves the end result very subtle from the user’s perspective.  

 

With very strong movements, the FX are triggered – which enrich the audio signal with 

extended timbres and audio that delays further as time progresses. Timbre, tone and dynamics 

are all affected by the FX, incorporating the sub factors of rhythm described in the rhythm 

chapter earlier. However, in practice the FX chains when activated, often have the impression 

of saturating the audio signal. This can be impressive as a performance aspect; however it could 

be argued that it ‘washes over’ the rhythmic pulse provided by the sequencing mappings, thus 

possibly decreasing the rhythmic complexity. This design decision was influenced during the 

prototyping stage, it allowed for another satisfying avenue of control (in the opinion of the 

creator). It can be argued that the FX creates a more complex audio signal, however does it 

increase rhythmic complexity? This point could be debated further.  

 

Other mappings are purely functional, such as the turning on/off of each signal. This allows for 

control of rhythm and rhythmic complexity in a basic, but substantial way. Without this, 
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mapping the audio signal could not be controlled by the user on the most macro level, silence 

or sound. However, the mapping decision was designed for ease and intuitive use. From silence 

to sound is arguably the most important aspect of sound control, in this case it only requires a 

slight movement of the wrist. As a result, a small gesture can have a massive effect on the 

rhythm, which does not align with the idea of increased movement for increased rhythmic 

complexity. In the opinion of the creator, this was a worthwhile trade off to allow for intuitive 

control. This highlights a potential difficulty of building an IMS with a specific concept, 

sometimes a design decision is made to improve the usability of the IMS rather than align with 

the core hypothesis. As written by Cook “musical interface construction proceeds as more art 

than science, and possibly this is the only way it can be done” (Cook 2001).  

 

 
 

Fig.23 Gyrometer Y (top) & Z (bottom). On the left the Y axis is the intended modulation, on 

the right the Z axis  

 

One technical issue found using gestures to trigger velocity-based sensors, is that it was found 

not to be common for the human body to desire to gesture in line with a sensor axis. In Fig. 23 

it shows how this looks in practice. This was a graph showing typical data streams inputted 

from gyrometer Y and Z whilst using the Gyroshuffle. On the left the gyrometer Y is the target 

modulation with a strong signal, but due to the gesture used, the Z axis below is also modulated 

slightly. It means that the that the kick rate (gyrometer Z) can be triggered by accident when 

the hat rate (gyrometer Y) is modulated. Gestures rarely stay in line with axis, and so this is 

inevitable without anticipating for it as a new user. Even with some practice, this axis bleed can 

be difficult to avoid. 
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6. User evaluation 

So far, the Gyroshuffle has been evaluated with aesthetic criticism provided by its designer. A 

digital musical interface is often idiosyncratic in their design (Sullivan and Wanderley, 2018) 

and therefore a user evaluation was organised to avoid this bias and gain a better insight from 

multiple (first time) opinions. One can test the technical aspects of an IMS, however other 

concepts can be subjective and harder to quantify. To help evaluate the system, the test is based 

on HCI principles. HCI has advanced in recent years, to involve such higher-level concepts as 

enjoyment and engagement (Edmonds et al., 2006) allowing a HCI test structure a suitable 

framework for evaluation. 

The questionnaire and the structure of the test are based on Evaluating Interactive Music 

Systems: An HCI Approach (Hsu & Sosnick 2009). The questionnaires are based on a modified 

Likert scale. For each question, there is a section where additional comments could be included. 

During the session, feedback is also asked for in a brief informal interview.  This was to increase 

the yield of qualitative results. Each session was split into four tests, with a questionnaire after 

each test, and another final questionnaire asking which system was preferred in regard to the 

factors mentioned above.  

Questions explored by the user evaluation include determining how successful the Gyroshuffle 

is as an IMS, how intuitive the Gyroshuffle is for first time users and to what extent rhythm can 

be manipulated effectively. To achieve this, the Gyroshuffle was tested against a traditional, 

controller based IMS. This was to shed light on how well the system compares with a well-

established IMS. Secondly, a naïve (blind) test for both systems were performed, and a longer 

explained test for both systems after. This helped determine how intuitive the Gyroshuffle is as 

a system, and hopefully portray how steep the learning curve is for first time users. These factors 

can then be cross examined to gain further insight.  

Ten users were tested in total. As the test involves an informal interview, ten was chosen to 

help mitigate some of the bias and validity threats inherent in qualitative research (Crouch & 

McKenzie 2006). It is important to gain enough data, however saturation can occur when new 

data yields no further information, which may happen with too many participants. Guest, 

Bunce, and Johnson (2006) propose that saturation often occurs around twelve participants in 

homogeneous groups. Users were recruited from peers and contacts from the university and 

local music community, all with a background in musical improvisation.  

Another option for evaluation was the use of a motion capture laboratory for user testing. Due 

to the current Covid-19 situation, this option was not possible. This could have been an option 

to gather a large volume of quantitative data, tracking the user’s movements, and may have 

been useful for exploring how one moves with the Gyroshuffle; such as evaluating the amount 

one moves rhythmically with the system. This could be a way to further the study in the future.  
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Full results are included in the user evaluation folder in the appendix, with one document for 

qualitative data, and another for quantitative data. 

 

6.1 User evaluation structure 

The user testing took place at Notam studios located in Oslo, with every measure taken to keep 

each participants’ experience the same. Only one subject was tested at any one time, and due 

to the current Covid-19 situation; a small 5-10-minute period was needed between sessions to 

disinfect and clean the equipment and room. A brief summary of the user test structure is 

included below. For the full testing procedure, please refer to the user evaluation protocol in 

the appendix. 

 

Each session is estimated for an hour per participant. The author of the system  

acts as technician and observer. The role of technician involves setting up the system and 

dealing with any technical issues that arise. Acting as an observer, any informal feedback or 

notable actions alongside the start and end times will be noted down. All tests are distributed at 

the start of the session via e-mail to the participant. 

 

The first session introduces the performer briefly to both the controller and Gyroshuffle. Before 

the first naïve performance, the structure of the test is made clear to the user, and defines which 

system is which, including the minimum logistics of each system. 

 

System A - Interactive music system based on acceleration and movement. 

- Advice on how hold the Myo armband 

 

System B - Interactive music system based on midi controller 

- Which faders on the controller are utilised for the system 

 

Both naïve tests (A1 and B1) are performed first, with three minutes for each system. Aside 

from the information provided in the introduction, the participant is not informed about the 

interactive music system in any respect. The performer plays for approximately three minutes. 

At the end of the session, the performer completes the first questionnaire. Around 2-5 minutes 

are reserved after each test for the participant to fill out the relevant form. At the end of the 

second test, a question asking which system the user prefer is included. 

 

Both explained tests (A2 and B2) are performed second, with an increased 5 minutes given for 

each system, to better facilitate enough time to understand each system.  

 

Before A2 test begins, the participant is given full disclosure of information  

about the Gyroshuffle’s system properties, such as: 
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• what mappings are programmed from which input. 

• Which movements can yield pleasing results. 

• brief explanation of acceleration (this was found to be misunderstood during 

prototype testing stage) 

• brief explanation of the quantisation of the system 

 

A brief example of the Gyroshuffle is presented. The gestures shown in Fig. 6 are the main 

recommended input movements based on ‘movement qualities’ so that the primary mappings 

are portrayed simply to the participant. Fig. 7 is also shown as the full mapping strategy, but 

less weight was put on this so that the participant would not be overwhelmed with information. 

It was included for those comfortable with such an IMS to have full disclosure of the system.   

 

For test B2 the same procedure is applied, with Fig. 8 and Fig. 9 showing the mapping of the 

controller, as well as another brief demonstration. After each test (both A2 and B2) are fulfilled, 

2-5 minutes are used to fill out each questionnaire. Following all four tests, a final questionnaire 

is given asking which system the user prefers in various factors in an A or B format, with 2-5 

minutes of time dedicated. Finally, any informal feedback from the participant is noted down. 

 

6.2 User test results 

 
 

Fig.24 Questionnaire results –  Gyroshuffle vs Controller  
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Fig.25 Questionnaire results –  naïve vs explained  
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Fig.26 Likert scale used and Y axis index    

 

Overall, answers toward the Gyroshuffle scored highly, although the controller was often 

preferred, with 6 out of 10 preferring the controller system after all tests were performed. In 

almost every question, the Gyroshuffle scored better after each system had been explained to 

the user (see Fig. 25). This was backed up with qualitative results from the comments. 

 

“My second try of the system, after I got an explanation of how it works, was more fun. 

I can see lots of potential in developing it further”. 

 

“Much more fun when I got a little tutorial. I was able to steer it more in a certain 

direction. With practice I would kick ass”. 

 

However, for some the explanation and time given were not enough to get fully to grips with 

the Gyroshuffle. 
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“Even though I got information it was still hard to put it into play. I struggled to create 

a sequence, but it became off beat and original which is cool”. 

 

And after question 9 on test A2: 

 

 “I think will be able to do better with spending a lot more time with the instrument”. 

 

In 5 cases where the controller was preferred, the user was already familiar with such IMS. This 

presumption came from the comments, with 5 out of 10 comments mentioning this during the 

question ‘which system do you prefer to play with?’ on the post questionnaire:  

 

“I really enjoy the movement based one, but I definitely feel more in control with the 

standard controller, probably also because I’m used to using one”. 

 

“More familiar (Controller). Feels easier to test different combinations”. 

 

“The controller is more intuitive to use. Might be I have some experience with 

controllers”. 

 

“Depends on the setting. I am used to the controller”. 

 

“I am more confident as a musician with a controller and I’m not sure I would feel “at 

home” on stage while controlling the music that physically”. 

 

From the same question to a lesser extent, two participants found the controller more intuitive 

or easier to control. 

 

“I found it faster and more intuitive”. 

 

“Immediately I want to say controller B because it gave me a bigger sense of control”. 

 

Other repeat points made about the controller was that it is preferred for composition. This was 

backed up by answers for question 4 of the post-test, with 7 out of 10 choosing the controller 

as the system best used for composition. Comments regarding which system the users preferred 

overall often described the Gyroshuffle as ‘fun’ and ‘better for performance’. The Gyroshuffle 

was clearly seen as better as part of a performance from users, with 8 out of 10 choosing the 

Gyroshuffle over the controller. 

 

“I see the controller as a music production tool and gyro as a performing tool”. 
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“It's more fun to move and make music with movement (Gyroshuffle) than twiddling 

knobs and adjusting faders. (controller)”. 

 

“More fun and possibilities of new sound discoveries. Also, better visually for a 

performance (Gyroshuffle)”. 

 

On the question involving manipulating rhythm, the users were split on which better facilitated 

changes in short-term rhythm (5 for each system), and 7 out of 10 believed the controller 

facilitated changes in long-term rhythm better.  

 

In regard to the predictability of each system, the controller fared better with an average of 4 

after naïve test and 4.2 after explained. The Gyroshuffle scored lower at 2.8 after naïve test and 

3.3 after explained test on average. Although the Gyroshuffle did not score negatively, the 

controller is clearly seen as more predictable by the users. Also, in the qualitative results, two 

of the users believed the FX to be the most unpredictable component of the Gyroshuffle. 

Interesting comments towards the Gyroshuffle for this question include: 

 

“It’s technically predictable but not easy to master if one wants to be in proper control 

of the musical output”. 

 

“It's possible reproduce the sounds by doing similar kind of movements. It takes some 

work to understand how to control effects”. 

 

“Effects are a bit unpredictable, but other movements (are predictable)”. 

 

Question 5 yielded the same results in test A1 and A2 (Fig. 25). This suggests that the 

Gyroshuffle promoting dancing is somewhat intuitive from first time use. 

 

One unexpected pattern was that 50% of the users happened to be DJs. This created another 

factor to look at within the results. Users 1, 3, 4, 5 and 8 all answered that their musical 

experience is DJing. This was not intended but happened by chance. When looking at the 

question ‘which system do you prefer?’ 3 out of 5 DJs answered the Gyroshuffle, compared 

with 1 of the non-DJs. This is not a particularly strong alignment; however, it could suggest 

that the Gyroshuffle may be better suited to DJs than other musical backgrounds. 
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7. Conclusion  

The Gyroshuffle explores a novel approach to manipulate rhythm in real time. Although using 

bodily movement as gestural input has already been extensively explored in previous works, 

heavily quantising the signal is a unique attribute to the Gyroshuffle, included even though it is 

often considered a hindrance in a successful IMS. This thesis has highlighted the pitfalls of 

utilising quantisation but has also shown how it can be a viable option; encouraging the user to 

move in rhythm, as well as adding elements of gamification to the experience. Control of 

rhythmic factors is fluid, and many rhythmic characteristics can be altered by the user. 

However, the scope of change is generally successful on short-term changes in rhythm, not 

longer pieces of music. It could be best said that the Gyroshuffle is most successful when it 

comes to manipulation and augmentation of rhythm, rather than creating whole compositions. 

 

The Gyroshuffle has merit as a performance device that can be understood and used on a basic 

level with a short learning time, and a higher bandwidth for users. DJs particularly enjoyed the 

instrument, suggesting that the Gyroshuffle may be preferred by certain music practitioners 

over others. Further testing with various groups could shed light on who the Gyroshuffle is best 

suited for, and thus gaining further insight on what direction could be taken in development and 

why. 

 

A performance with audience members as a part of the evaluation could gather data to better 

understand the successes and failures of the system. Currently, a musical improviser is able to 

grasp the actions involved with the Gyroshuffle with limited time, however it would be 

interesting to learn if the instrument could be truly comfortable in a performance setting, with 

long periods of practice, potentially with multiple users.  

 

A performance test could also reinforce the results from the user evaluation in this regard. This 

was a potential idea for this thesis, however due to Covid-19 large groups was not a possibility. 

Further testing could include a collaboration with other instruments, or with other musicians 

controlling and altering the sound engine in real time. Both scenarios were suggested by users 

as potential uses. Longer periods of testing or iterative testing could also have proven useful, 

again, ideally leading up to a performance. This could have allowed one or more users to 

become better accustomed to the Gyroshuffle, and thus one could understand the learning curve 

involved to reach a level suitable for exhibition. Iterative testing whilst prototyping may have 

resulted in an earlier analysis of the mapping strategy and allow for time to alter accordingly.  

 

Some technical and design considerations could also have been improved further. Firstly, if the 

Gyroshuffle had been developed to be fully open source without the use of Ableton, a 3rd party 

program, then the project would be more accessible for other developers to improve and 

experiment with, which could have taken the project further. A measure of success for any 

technology is its longevity, and often digital musical interfaces fail on this front, and are often 
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discontinued after development (Morreale and McPherson, 2017.) This was not possible in the 

time frame and expertise needed, but would be a positive step in further development with the 

relevant resources. Designing this kind of system from the ground up could also potentially 

allow for greater control over the quantising engine and limit the palatable delay noticeable 

from certain timed gestures such as the FX mappings. 

 

More advanced techniques with the data processing could also improve the instrument further. 

Another step in development could be to introduce more complex algorithms at the data 

processing stage to improve some of the issues such as axis bleed during gesturing. This could 

include programming thresholds for the input signal to reach before activation, or further use 

of averaging data streams, for example.  

 

The user evaluation tested HCI and rhythmic factors and showed that the Gyroshuffle succeeds 

as an IMS. Further detailed questions could have yielded more concise results. The lack of 

‘rhythmic complexity’ in any question is particularly noticeable. Due to this, looking purely at 

the results from the user evaluation, it is difficult to determine if the ‘more movement = more 

rhythm complexity’ was successful, both in implementation and as a concept.  

 

From the self-evaluation and a technical standpoint, the Gyroshuffle does manage to create 

increasingly complex rhythmic music as movement increases. This further explores the 

meaning in the relationship between movement and rhythm. Heavy quantisation was used, 

which puts limitations on the instrument. However, due to this, the Gyroshuffle manages to blur 

the line between movement to music - and movement to create music. Rhythm is a beautiful 

aspect of music, whilst dancing is also considered one of humans’ most basic and important 

relationship with rhythmic sound.  

 

The Gyroshuffle system proposes a new way to augment rhythm through the act of movement; 

or even dance. Originally the Gyroshuffle was not designed with dancing and choreography in 

mind. Nevertheless, the end result is a real time IMS with body movement input that can 

potentially bridge the gap between performing arts and music production, achieved without the 

need of precise choreography or complex routines.  
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