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Introduction 
 
     Transmission is a dance piece and interactive installation developed collaboratively by a 

number of artists and researchers: choreographer Simon Birch, composer Jon Hughes, lead 

artist and producer Becs Andrews, sound programmer and musician Dr Tom Mitchell, visual 

artist and programmer Phil Tew, electronic engineer Dr Seb Magwick, and evolutionary 

biologist Professor Mike Brockhurst. It was first performed as a dance piece and installation in 

June 2014 as part of the University of York’s Festival of Ideas. It was subsequently performed as 

an installation only at the Manchester Festival of Science in October 2014. It has also been shown as 

a dance film (Made by FACT, Liverpool) at public screenings in York and Manchester. The 

Data Drive accompanying the text contains a number of relevent files: Transmission complete 

stereo audio file;1 stereo audio files of the individual sections of the music;2 a complete video film 

of Transmission; a ten minute documentary about Transmission;3 a two minute trailer for 

Transmission; an archive of photography by Becs Andrews, Pete Le May, and leading dance 

photographer Chris Nash.4 Transmission was funded by The Welcome Trust and Arts Council 

England.  

 

 
 
Figure 1: the Transmission creative team, photographed on the interactive dance floor: Becs Andrews centre 

front, and on the back row left to right: Phil Tew, Professor Mike Brockhurst, Dr Seb Magwick, Jon 
Hughes and Dr Tom Mitchell. (©Pete Le May) 

 

 

                                                
1 see: /Data Drive/Transmission Media/Transmission Audio/Transmission (complete stereo mix) 
2 see: /Data Drive/Transmission Media/Transmission Audio/Transmission individual section sound files/ 
3 see: /Data Drive/Transmission Media/Transmission Video/ 
4 see: /Data Drive/Transmission Media/Transmission Photographic archive/ 
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Starting point 

      
     The starting point for the piece was a day-long meeting set up by Becs Andrews and Mike 

Brockhurst in London. This involved the entire creative team mentioned above and took the 

form of an informal discussion. The project was funded primarily by The Centre of Chronic 

Diseases and Disorders (C2D2) at the University of York. C2D2 is an institution-wide 'virtual 

centre' for coordinating, promoting, supporting and maximising the benefit of interdisciplinary 

research and research-linked activities in the area of chronic diseases and disorders. It is funded 

by The Welcome Trust to promote and foster interdisciplinary work and research that promotes 

health issues.5 Adhering to the primary concerns of the funding body, the focus of Transmission 

was to help publicise aspects of Professor Mike Brockhurst’s research that relate to health 

issues, specifically the transmission of disease. Mike’s research as an evolutionary biologist 

involves work with evolution in relation to the mechanics of disease transmission. It is possible 

to successfully study evolutionary processes in microscopic organisms such as bacteria or 

viruses owing to the fact that the life cycle of such organisms is so brief; replication happens at a 

fast pace due to the exponential nature of a bacterial population’s growth curve.6 As a 

consequence, the mechanisms of genetic mutation and natural selection that take place within a 

rapidly expanding bacterial population can be studied in some detail. Epidemiological research 

employs techniques relating to evolutionary biology, for example to track the transmission of a 

disease through a human population by identifying changes in the organism’s genome. Such 

research might produce ‘transmission trees’, visual representations of an epidemic showing who 

infected whom, created through a fusion of epidemiological and genetic data.7 Such transmission 

trees emphasise the ways in which disease transmission is bound up with social networks. 

 

 
Figure 2: Transmission installation. (©Pete Le May). 

                                                
5 For details see http://www.york.ac.uk/c2d2/. 
6 The growth rate of specific bacterial species is measured as a ‘Bacterial population growth 
curve’ (ENGELKIRK 2010 page 372). A population increase of a factor of ten in under an hour 
is typical with E Coli bacteria in ideal laboratory conditions for example. (TROPP 2013 page 
192). 
7 See for example JOMBART T et al 2014. 
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     Our first meeting in London enabled us as a team to develop embryonic creative ideas. This 

initial meeting was then followed by a research and development (R&D) week at the University 

of York in December 2013. The next stage of the process was a two-week R&D at dance studios 

in Falmouth in March 2014 in which the dancers, choreographer and composer worked together 

more closely. This was then followed up with a weeklong final development period culminating 

in the first performance in June 2014. The programme for the first performance can be found 

reproduced in figure 3 below. 

 

 
Figure 3: Transmission programme.  

‘EVERYDAY INFECTION 
CYCLE’ [repeats]
The parallel world of 
infectious disease 

‘MADMOUSE’
Inspired by Toxoplasmosis 
and other behaviour-
manipulating parasites

‘PROXIMITY WALKING’ 
How does social contact 
drive transmission?

‘INFECTION DUET’
The imperative for the 
parasite to infect its host

‘HUBS’
Places where social 
mixing and mass infection 
events take place 

‘LOCK AND KEY’
Inspired by the co-
evolution of viruses and 
host immune systems 

‘MUTATION TIDES’
The ebb and flow of 
disease virulence

1. ‘EVERYDAY INFECTION CYCLE’
Transmission is a process that 
occurs in the shadows of our  
daily lives. We can pick up a bug 
through seemingly random and 
fleeting interactions with others: 
If we are unlucky enough to share 
a lift with a coughing colleague or 
to use a door handle shortly after a  
sneezing  stranger. 

2. ‘MADMOUSE’
Many parasites have evolved clever 
tricks to ensure their transmission, 
including mind-control: Toxoplasmosis 
is an infection of cats transmitted to 
them by the small rodents they eat. 
Toxoplasmosis makes infected mice 
become attracted to the smell of cat 
urine, a smell they would normally 
avoid for fear of being eaten!

3. ‘PROXIMITY WALKING’
We are most likely to be infected 
by the people with whom we are 
in closest proximity: our families, 
friends, housemates or classmates.

4. ‘INFECTION DUET’
Many parasites cannot survive 
outside of the host’s body: although 
parasites need us for their survival, 
they must also exploit us to 
replicate and transmit, balancing 
the damage they do against future 
opportunities for transmission.

5. ‘HUBS’
Studying recent epidemics, such as SARS, has taught scientists that some 
people transmit more than others, so-called “super-spreaders”, and that 
certain places, like airports, are hot-spots for the global spread of infections.

6. ‘LOCK AND KEY’
To infect our cells, viruses must 
precisely bind to a receptor on the 
cell surface, similar to the way a key 
must fit the lock to unbolt the door. 
Infected cells present snippets of 
the virus on their surface, which our 
immune system detects as foreign 
or “non-self” and uses to target 
these cells for destruction.

7. ‘MUTATION TIDES’
Selection by the immune system 
drives the evolution of viruses to 
escape recognition, allowing another 
wave of infection, before the immune 
system again catches up. 
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The Use of Technology 

 
     From the start, the intension was to create a piece utilizing considerable technological 

resources. These resources were provided primarily by Dr Seb Madwick, Phil Tew and Dr Tom 

Mitchell, who had worked together as a team on past projects, including for example the award 

winning Danceroom Spectroscopy.8 As a group they had devised a working system of interactive 

audio and visual technology; we adapted and developed this existing technolgy in specific ways 

for Transmission.  

 

The Interactive Visual System 

 
     The visual system involved the use of an interactive dance floor designed and built by Phil 

Tew. Infrared Konnect cameras were mounted overhead in the performance space, operating 

together with bespoke software written by Phil Tew. This system enables the presence of any 

number of individuals entering the dance floor to be detected. Their movements can then be 

independently tracked and used to generate visual imagery that is projected onto the floor in real 

time. Figure 2 below shows the interactive dance floor in use in performance.  

 

 

 
Figure 4: Transmission Interactive dance floor in use in  
Performance (‘Proximity Walking’). (©Chris Nash) 

 
 
                                                

8 Danceroom Spectroscopy – see here: http://danceroom-spec.com/, which was given an honorary 
mention at Ars Electronica in 2013. 
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The Interactive Audio System 

      
     The music for Transmission was originally written using Max/MSP9 and the digital audio 

workstation Reaper. In performance, Ableton Live and Max/MSP were used together with 

interactive software and hardware. The hardware for the interactive audio system included two 

different types of sensors worn on the body: the X-Bimu and X-OSC, both of which are made 

by X-iO technologies, a company run by Seb Magwick and Tom Mitchell.10 In Transmission, X-

Bimu sensors were worn on the wrist, and they enabled the dancers’ wrist movements to be 

translated into data that could be used to produce and manipulate sound.  

 

 
Figure 5: X-iO technologies sensor. 

 
     The X-Bimu uses on-board sensors and specially designed algorithms to provide both inertial 

sensor data and real-time measurement of orientation relative to the Earth. This is 

communicated as OSC data wirelessly (using an integrated XBee wireless module made by Digi 

International), and this is then converted to MIDI data via specially made software written by 

Dr Tom Mitchell. This MIDI data was then used to control music production software such as 

Ableton Live and Max/MSP. The second type of sensor, the X-OSC, was used alongside 

infrared proximity sensors. These were worn by the dancers and transmitted OSC data 

wirelessly which in turn was converted into MIDI data by software written by Dr Tom 

Mitchell.  
 

 
Figure 6: X-iO technologies sensor holster. Worn by Transmission dancers beneath their costumes. 

                                                
9 Max/MSP is a visual programming language developed by Cycling 74. 
10 http://www.x-io.co.uk/ 
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Interactive Technology and the Creative Process 

      
     My role as composer was to create a sound world and musical landscape as a response to the 

scientific research that was developed closely with the choreography. The project also required 

me to think of ways to integrate the technological resources described above into the piece, a 

process that threw up some challenges: the use of interactive technology does not automatically 

make a work more interesting; in fact, the use of such technology can potentially be a limiting, 

rather than liberating, factor. For both the maker of work and the audience member 

experiencing it, interactive technology has the potential to become a kind of rigid experiential 

limiter, a governing ‘grid’ placed over an experience. The subtle process though which an 

individual responds to the stimulus of an artwork, or through which makers relate to one 

another in the process of creating such a work, can become simplified and filtered through the 

somewhat coarse perceptual and experiential resolution imposed by technology.  

 

 

Figure 7: Transmission in performance (‘Everyday Infection’). (©Chris Nash) 

 
     From the perspective of the audience, the danger, to quote theorist Brian Massumi, is that 

the work ‘operates more on the level of predefined objective function that fully lived relation.’11 To put it 

another way, the interaction that takes place in the psyche of an audience member when 

exposed to an artwork is extremely complex, whereas the complexity of interactions that takes 

place when interactive technology is used can often be rather simple; once the interactive 

processes are understood, and the ‘trick’ of the interactive game is worked out, the effect of the 

                                                
11 MASSUMI 2011 page 46. 
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work as a whole is limited; however difficult and complex an operation it might be to 

programme and create the technology employed, the meaning of the work is governed by a 

process of working out what amounts to a set of simple relationships in the physical world.  

 

     This kind of distinction is also an issue when creating work using interactive technology. 

There is a danger that the psychic depth of the interactions shared by creative practitioners 

might shrink to fit the parameters set by a programmer or sensor maker. A wrist sensor that can 

provide a trigger when moved in a particular way is fun to play with, but the whole enterprise is 

easily reduced to a game of ‘air drums’: air drums can be fun, but their expressive capabilities 

are limited, and they have a tendency to dominate. If one is trying to create an artwork, rather 

than a game or interactive exhibit, then there is a problem here that needs to be negotiated. 

Otherwise work made with such technology can very quickly become about a simple one-to-one 

correspondence between movement and sound. This is the reason I think that in the final piece, 

the interactive audio technology was kept to a minimum: it was used in only two sections, 

‘Proximity Walking’ and ‘Hubs’. 

 

 
Figure 8: Transmission installation. 

 

     This is also a result of my own lack of expertise with the technology; I did not want the whole 

compositional process to become about my struggle to master the technology, and so on the 

whole fell back on my own methods and habits of working in order to get things done. For 

‘Hubs’, in contrast, I specifically set out to develop a way of working that depended entirely on 

the sensors; the choreographer and I agreed to do this to see what would happen and 

experiment with a different way of working. I reasoned that this was a reasonable proposition 

for a single section of the piece. 
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The Complete Piece 
 
     The final piece consists of seven sections, as can be seen on the timeline in figure 9 below:  
 
 

 
Figure 9: Transmission complete form. 

 
 

Sound Sources  

      
     Sounds used in Transmission come from a range of sources. I dipped into my own sound 

library for a lot of material, using sounds originally created for other projects such as Another 

Place (see Chapter 5) and Ice Pictures (see Chapter 3). For example the reverse gong sounds used 

in ‘Everyday Infection’ (first heard at 0:00 to 0:19) were originally made for ‘Gunderlay’, a track 

from the album Ice Pictures. Other sounds, however, were created specially for the piece. For 

example ‘Mad Mouse’ and ‘Proximity Walking’ are made entirely from processed percussion 

sounds recorded in a session with percussionist Beaux Stocker conducted specifically for the 

project. Each individual section of Transmission will be discussed in more detail below. 

 

 
Figure 10: Transmission in performance. (©Chris Nash) 
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Individual Sections 
 
 

‘Everyday Infection’ 
 
 

 
Figure 11: Everyday Infection complete form. 

 
     ‘Everyday Infection’ can be subdivided into three sections; the beginning and end of each is 

marked by a reversed gong tone12 that gradually increases in volume, building towards a gong 

strike. This tone appears for the first time at 0:00, with the gong strike at 0:19. Wind-like sounds 

created from processed rebab recordings are first heard at 0:09 and occupy the foreground in 

sections 1 and 3.13 Section 2 is dominated by a more overtly rhythmic texture, beginning with 

the loop that starts at 2:00 and continuing with the percussive sounds that first appear at 2:17. 

These percussive sounds are sourced from a recording session with percussionist Beaux Stocker 

conducted specifically for Transmission. Section 3, which begins at 3:41, sees a return to the 

texture first presented in section 1.  

 

     The biological concept operating as a creative stimulus for ‘Everyday Infection’ is the notion 

of infection as an invisible force is everyday life: beneath the surface layer of our daily lives and 

social interactions, the mechanisms of infection and transmission operates outside of our 

awareness on the microscopic level. 

 

‘Mad Mouse’  

     ‘Mad Mouse’ is constructed almost entirely from processed percussion sounds from a 

recording session with percussionist Beaux Stocker conducted specifically for Transmission. I 

worked with Beaux in the studio using a rhythmic loop constructed from processed gender 

recordings (originally made when creating Ice Pictures). I had first used this loop when working 

with the dancers in the R&D session in Falmouth, and they created movement in response to it. 

This movement was strong, rhythmic and expressive, and I decided that the best way to move 

                                                
12 Sourced from my own sound library, and originally used in Gunderlay, a track on the album Ice 
Pictures (see Chapter Three). 
13 These rebab recordings were originally recorded for Ice Pictures, but not used until here. 
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the piece forward would be to match that intensity in the music by working with a percussionist. 

The gender loop originally used with the dancers provided an acoustic backdrop in the studio, 

along with video of the dance from the R&D session in Falmouth. Beaux worked to respond to 

this material on drum kit under my direction. I then edited and processed the recordings to 

create the texture heard in ‘Mad Mouse’.  

 

 

Figure 12: Transmission in performance (‘Lock and Key Duet’). (©Chris Nash) 

 

     The biological idea behind ‘Mad Mouse’ relates to Toxoplasmosis, which is a kind of virus 

that infects cats, amoung other animals, but can be transmitted by mice. Toxoplasmosis is 

caused by a single celled microbe called toxoplasma gondii, and infects most types of mammal 

and birds. It affects mice in a particular way however, by removing their innate fear of cats, 

even making them mildly attracted to cat odour. The reason for this is that toxoplasma can only 

reproduce in a cat’s gut, and so has to affect the behaviour of mice in order to get itself there. 

Under the influence of toxoplasma gondii, the reckless and inappropriately fearless mouse gets 

eaten by the cat, and the toxoplasma can complete its life cycle.14 In humans, studies have linked 

the toxoplasma infection with behaviour changes and schizophrenia. One study found links 

between an increased risk of traffic accidents with people infected by the parasite.15  

 

‘Proximity Walking’ 

     ‘Proximity Walking’ was created working with Beaux Stocker in the studio to record a wide 

range of hand held percussion sounds, including chime bells, cymbals, frame drums, baoding 

balls and pieces of scrap metal. The idea of the session was to capture a pool of interesting sonic 

material that could be used to construct an appropriate sound world. Sensors attached to the 

                                                
14 BARFORD 2013. 
15 BARFORD 2013. 
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dancer’s bodies were also used in this piece: proximity sensors using infrared to detect the 

presence of other dancers were connected to a track volume control in Ableton Live. As a result, 

when dancers approached one another, the volume was turned up on specific audio tracks. The 

proximity sensors also triggered the water-like visual effect seen around the dancers (see the 

video at 08:56, for example) by sending trigger messages to the computer system controlling the 

projections.  

 

 
Figure 13: Transmission in performance (‘Infection Duet’). (©Chris Nash) 

 

     The relationship to biology and disease transmission here is connected with the notion of how 

we live alongside one another, often in anonymity; we pass by one another silently in our lives 

on a daily basis, and whilst most of these interactions are benign, some can have more serious 

consequences.  

 

‘Infection Duet’ 

     This section of music dovetails into the preceding ‘Proximity Walking’ section and contains 

some elements from it, including some cymbal sounds, for example. These sounds are mixed 

with a texture constructed from various gamelan samples from the composer’s sound library. 

The inspiration here for the choreography is the concept of viruses identifying host cells by a 

“lock and key” mechanism—that is, a neat fit between proteins on the outside of a virus and 
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specific receptor molecules on the host’s surface. Viruses use a cell receptor protein to lock onto 

and identify their particular prey.16 

 

 ‘Hubs’ 

     ‘Hubs’ is entirely different from any other piece in that all sounds, except for the constant low 

level background ambient sound, are triggered by the dancer’s movements. I created this piece 

using sound files from field recordings drawn from my own collection. The hubs referred to in 

the title are transport hubs such as airports and train stations. These act as nodal points in 

human culture at which we collect and gather in large numbers. As such, transport hubs are 

important places when it comes to the transmission and spread of disease across populations and 

international borders. Three of the dancers are wearing wrist sensors in this piece, each of which 

is connected to its own sampler made in Max/MSP by the composer. This sampler fires a sound 

file each time the dancers move the sensor in a fast percussive motion, creating a ‘spike’ in the 

amount of data transmitted when it passes a certain threshold. An important refinement to the 

Max/MSP patch is that the sampler will not fire another sample until the last one has finished. 

In this way, each dancer moves through a selection of eight samples in sequential order.  

 

 

Figure 14: Transmission in performance (‘Hubs’). (©Chris Nash) 

 

     I created the soundscape for the piece first, and then made a ‘score’ for the dancers, which 

gave them a map of the times at which they needed to trigger each sample to reconstruct the 

piece through movement.  

 

                                                
16 LOCKERE 2006, page 177. 
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‘Lock and Key Duet’ 

     ‘Lock and Key Duet’ uses a background static sound that was originally generated for the 

background of ‘Hubs’. The inspiration in terms of choreography is the same as for ‘Infection 

Duet’: the ‘lock and key’ concept mentioned above. 

 

 
Figure 15: Transmission in performance (‘Infection Duet’). (©Chris Nash) 

 

‘Mutation Tides’ 

 

 
Figure 16: ‘Mutation Tides’ complete form 

 
     ‘Mutation Tides’ was created from a single violin phrase played by violinist Dan Hodd and 

originally recorded in June 2013.17 When working in Falmouth with the choreographer and 

dancers, I had the idea of using a more gentle and human sound source for this section of the 

piece. I started to experiment with this phrase, chopping it up and playing with transposing and 

                                                
17 Recorded as part of an arrangement I had created of the Norwegian folk song Denne Jorde for 
Finnish singer Andrea Eklund. 
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processing fragments of it. My original plan was to create a sketch in the rehearsal room, and 

work with a violinist in the studio at a later date. But the dancers and choreographer responded 

well to what I produced from this initial fragment, and so I stuck with it. 

 

     ‘Mutation Tides’ is constructed in two sections: section 1 runs from 20:45 to 24:16, and 

section 2, a repeat of section 1 with some variation, runs from 24:16 to 28:00. Section 1 begins 

with a loop of approximately nine seconds. This loop plays throughout the remainder of the 

piece on two composite grouped tracks, one panned toward the left, the other towards the right. 

Over these loops, other fragments of violin enter, thickening the texture and building tension. 

These fragments continue to develop, building towards the ‘peak’ moment at 23:32, when a clear 

melodic phrase is articulated. The same material is then repeated in section 2, but overlaid by 

the rhythmic gender loop texture that enters at 24:25. Again the violin fragments build towards 

the peak violin phrase at 26:25. 

 
 

 
Figure 17: Transmission in performance (’Everyday Infection’). (©Chris Nash) 

 

     The evolutionary biology concept underpinning this piece is the idea of gradually increasing 

complexity that grows from a single source code. In this instance, the source code is the single 

fragment of violin melody that, through transformative repetition, gradually accumulates 

mutations and evolves into a more complex version of itself.  

 
 
 
 
 


