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ABSTRACT 

This paper describes and reflects on an audiovisual performance called Parallel Voices in which eight vocalists 
produced text, colours and images through the permutations of their voices. An 8-bit computer parallel bus was 
recreated in software. Each bit (zero or one) was controlled by the volume of each singer’s voice. The audience 
witnessed a live vocal piece alongside the visual transformation of human voice into ASCII text, colours and 
bitmap images all projected on a large screen behind the performers. 

INTRODUCTION 

Parallel Voices explores how the micro-temporal rhythms and patterns that occur within computer processes can 
be slowed down and revealed through live musical performance. Wolfgang Ernst (2016) and Shintaro Miyazaki 
(2012) have written about the musicality of computer processes. Miyazaki uses the term “Algorhythmics” to 
bring together algorithm and rhythm and Ernst wrote that “digitized signals resemble the tradition of music 
notation”.  These processes occur within media-operative time and are beyond human perception, this work 
aims to make parallel communication legible. 

RELATED WORKS 

Many artists have attempted to reveal low level computational processes through performance. Analivia 
Cordeiro’s pioneering work Computer Dance (Cordeiro, 1973) used code to generate dance pieces and within 
Masahiro Miwa’s Simulation Music, (Dean and McLean, 2018) musicians become logic gates. The work 
described in this paper seeks to extend these ideas by creating ways that performers not only act out 
computational processes but are actively involved in creating digital information which is presented visually. 
This creates a form of Human-Computer Interaction where multiple performers must sing in synchrony and 
polyrhythmic ways to effectively input data into the system. 

METHODS 

The work was developed through practice based research. Firstly software simulations of the piece were made in 
SuperCollider and OpenFrameworks to get an initial impression how the piece could sound and look. 
Hardware and software was then designed to execute the piece. The tests provided proof of concept for the work 
to be commissioned and performed by a group of singers. After experiments and rehearsals the piece was 
performed to a live audience. This paper is a reflection on the experience, documentation, written feedback from 
audience members and observation of participants. 

SYSTEM DESIGN 

Within 8-bit parallel data transmission, eight data bits are transmitted over multiple channels at the same time. 
To recreate this through sound, eight microphones were connected to a computer audio interface. A software 
patch developed in Pure Data took the amplitude of each audio input and gated it to either a 1 or 0. The state of 
the bits (voices) could be evaluated at any time by tapping a piezo trigger. This was attached to a clave and 
drum pad for varying musical effect during the performance. 

When the Pure Data patch was triggered, the byte (a value between 1 and 256) was sent using Open Sound 
Control messaging to another piece of software written in OpenFrameworks and running on a Raspberry Pi. A 
tag accompanied each byte and determined whether the visual software produced an ASCII character, colour or 
coloured pixel.  
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STRUCTURE OF THE PIECE 

The work was made up of eight sections.  Section one aimed to establish the relationship between the singers’ 
voices and the projected image. Each singer took it in turn to sing into a microphone and this corresponded with 
a visual representation of a bit projected above their heads that changed from one to zero to one depending on 
the amplitude of the singers voices. This made the audience aware of the connection between voice and visuals. 
In section two, a clave was tapped and the data was processed into ASCII characters. This process was done 
through standard binary to ASCII text conversion, giving the performers and audience an insight into this 
ubiquitous mapping process. At first these letters were random but as the singers started to work from a score 
we repeated the word breathe, getting it right and wrong depending on the accuracy of our timing. 

 

 

Figure 1: Parallel Voices,  2019, Section 2 ASCII text 

In section three the 3 singers located on stage left produced 3Bit colour. With 3Bits it is possible to produce the 
following 8 colours: 000 = black, 001 = blue, 010 = green, 011 = cyan, 100 = red, 101 = magenta, 110 = yellow, 
111 = white. 
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Figure 2: Parallel Voices, 2019, Section 3, 3bit RGB 

 

 

Figure 3: Parallel Voices, 2019, Section 4, 3bit RGB test stripes 
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In the proceeding sections the mapping of each byte became more playful with the singers generating coloured 
pixels, a low resolution image of a cloud and ending with a glitchy image. 

 

 

 

 

 

 

 

 

 

Figure 4: Parallel Voices, 2019, Section 8, all modes combined 

 

SCORING THE WORK 

The piece was intended to be performed by a group and to be accessible to people with a range of musical 
abilities so a grid system was used allowing each vocalist to see their part in relation to the others and broken 
into 4/4 time.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Parallel Voices, 2019, score example of the word breathe 
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REFLECTION ON REHEARSING WITH THE SYSTEMS 

Through initial rehearsals it was clear that producing large amounts of ASCII text would be difficult. There is no 
inherent rhythmic meter or pattern to a series of ASCII characters, and with each person singing a different part, 
it is very easy to get lost.  Producing single words was simpler, as a simple 4/4 meter can be imposed onto a 
word and it can be repeated and practiced. Colours and simple Bitmap images were also easier to produce and 
mistakes created shifts in colour rather than a stream of illegible text. 

REFLECTION ON PERFORMING WITH THE SYSTEM 

Through making mistakes and repetition in rehearsals, the performers began to understand how binary systems  
work and enthusiastically came up with many future ideas for the system. From audience feedback it appeared 
that the levels of understanding were more mixed; people could identify the connection between the audio and 
visual elements but not always fully grasp the mapping.  

CONCLUSION AND FURTHER APPLICATIONS 

The system described has much potential for live performances and educational work within schools and 
museums. With further rehearsals, complex polyrhythmic singing could create rich audio visual experiences. 
Live scoring mechanisms could be developed to create complex images and with more performers these could 
have a greater range of colours. Generating MIDI or live code could create more complex relationships between 
the performer and the computer. 
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