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This talk will address 
interdisciplinary investigations into 
action, agency, aura and spectacle 
in improvisation, with a specific 
focus on small electronic 
ensembles. 

The research investigates ways of 
exploring legibility and co-agency 
in performance.  

Real-time video display of 
visualised sonic data both reveals 
and structures collective and 
individual activity through the 
capture, transformation, and  
represention of interactions. 

UniSSON proposes a framework 
for graphical representations of 
multiplayer sonic/musical 
interactions in performance by 
exploring data visualization and 
machine listening of shared 
musical gestures in performance. 





Background
• In electronic music, especially by groups, it can be hard for audiences 

and performers to gauge who is doing what because physical 
movement and action is so decoupled from sonic results. 

• Developed out of experiences with laptop trio (Raw Green Rust), 
modular/laptop duo (Rawlinson/Pietruszewski) and LLEAPP 

• Ecosystemic approach (Waters) 

• Confusion of agency 

• Behavioural Object (Bown, Eldridge and McCormack ) 

• Cognitive extension/offloading (Magnusson) 

• Playfulness/Agility (Green) 

• Accessible display of material and collective activity (Bowers)



Design
General questions at the intersection of the technical  
and the aesthetic: 

• How to visualize the relationship between a digital musician’s 
physical gestures and sonic gestures, given that these can be 
radically decoupled?  

• How can relationships between a group of musicians’ gestures be 
visualized in a way that is musically suggestive and provocative, 
not just descriptive, and serve as a foundation for an unfold-ing 
collaborative performance?  

• In addition, can these visualizations contribute to audience 
engagement without merely signposting? 

• Real-time, multi-stream, multi-resolution, multi-temporal

















Previous work in this area
• Inscription and movement as 

gestural cues 
- Mute|Solo 
- Radio|Silence 
- SKR1BL 
- A Requiem for Edward Snowden 

• Distributed creativity  
- Ambiguous Devices Tom Davis 
and Paul Stapleton (2013) 
- Exchange. Value Owen Green 
(2012) 

• Visual score 
- Webwork Justin Yang (2010)  
- Dfscore Rodrigo Constanzo      
(2014) 
- Threnoscope Thor Magnusson 
(2013) 

• Music animation / visualisation 
- Ligeti Artikulation - Rainer 
Wehinger 
- Anatomy Of A Track - Johannes 
Lampert 
- Musanim - Stephen Malinowski 
- William Field 
- Jason Levine 

• AV Frameworks/Toolkits 
- ofxAVUI Atau Tanaka and Nuno 
Correia (2017) 
- EAnalysis - Pierre Couprie 
- Pure Analyzer - Flux



Listening/Performance Score for Mute|Solo (Rawlinson 2009)



Listening/Performance Score for Mute|Solo (Rawlinson 2009)



http://www.ems-network.org/IMG/EMS06-LThoresen.pdf Spectromorphological Analysis of Sound-objects
(Thoreson 2007)



Score for Radio|Silence (Rawlinson 2010), showing Sonova Font (Thoreson and Hedman 2007)



Score for Radio|Silence (Rawlinson 2010), showing Sonova Font (Thoreson and Hedman 2007)





Software utilities
• Supercollider analysis 

• Extensive range of feature analysis derived from a single FFT (per 
stream) 

• Features include: frequency (inc ‘has pitch’), loudness, onsets, 
spectral centroid, spectral flatness, sensory dissonance, mel array, 
bark array, fft array 

• Flexible multichannel (multi-stream) expansion 

• Data posted over OSC prefixed by stream 

• Possible to port analysis to low latency micro controller platform (e.g. 
Bela) 

• Possible to run similar analysis from MaxMSP (and PD)



Software utilities
• Supercollider analysis 

• Rationale behind a choice of particular analysis algorithms and 
features (musically meaningful, adequate to particular style of music 
we make?) 

• CPU? 

• Noise



Software utilities
• Unity visualisation 

• Most Unity implementations FFT based only 

• Flexible, object-oriented multi-stream expansion based on ‘prefab’ 

• Data received over OSC using UnityOSC classes 

• Data stored as raw incoming values, smoothed/damped values and 
array of n smoothed value history 

• OO scripts and prefabs for different styles of visualisations 

• GameObjects (GO) instanced with incoming values 

• Possible to have GOs interacting (e.g. collision and other physical 
systems) and sending OSC data back to performer 

• Frames can be sent to Syphon for further processing



Criteria - Musical
• Do players feel as if they have an improved sense of who is doing what 

in comparison to practice with an orthodox interface?  

• Do players feel as if the visualisation helps prompt decisions about what 
to do next?  

• Do players feel that the interface both reflects their contribution to the 
interactive web and helps structure musical flow?  

• Do audience members find the visualisation aids their attention to the 
sound? 

• Do audience members get a sense of who is contributing particular 
types of sound to the overall flow?  

• Do audience members find that there is still room for surprise, even 
delight, with the visualisations? 



Criteria - Functional
• Does the software make it easy to try different algorithms for machine 

listening, learning and visualisation to aid experimentation? 

• Can the software be integrated into a standard musical application 
(Ableton Live) with minimal configuration?  

• Does the software run with minimal impact on computational resources?  

• Does the software allow players to continue to use the base 
environment in their normal way, that is, does it respect their craft?  

• Can the software be shared with third-parties reliably? 



Dataviz principles…
• Following Tufte: 

• Encourage visual comparison 

• Reveal data at multiple layers of resolution from coarse to fine detail,  

• Closely integrated with verbal descriptions of the features 

• Following Shneiderman: 

• Provide an overview of the data,  

• Allow users to change focus 

• Enabling detail on demand 

• Filter out data,  

• Revealing relationships between showing a history of activity and supporting 
extraction of collections 

• Temporal Correlations (Schacher), Structural Linkage and Mapping (Callear)



Machine listening
• What is the machine listening to? Audio? Control Data? 

• Representation, clustering, use of musical knowledge and general 
sound semantics 

• Human musical preferences - human algorithmic listening? (Eldridge, 
Stapleton et. al) 

• Stylistic encoding/encapsulation 

• What are musically meaningful descriptors? 

• Musical Information Retrieval (MIR)  
- non-real-time vs real-time 

• Established styles (modelling genres and style simulation) vs new music 
(uncharted territory) 



Use & Evaluation
• ‘Yes, that’s me’ 

• ‘Heads-up’ shift in focus to an external screen/projection disrupted or 
diverted musical flow in what were judged to be useful ways.  

• Sonic features were visible that might not have been heard, which re-
focused listening as an active part of playing 

• Playing became more speculative, more deliberate - past, present and 
future form and content 

• Audience ‘rewarding in linking sound and image’ - more attention to 
sound 

• Audience ‘enjoyed’ the visual patterns that resulted from generative 
processes employed by the laptop/modular duo



Limitations - future work
• Limitations in analysis  

• Masking 

• Onsets & Terminations 

• ‘Western’ notions of musicality? 

• Trace processes and transformations - threading 

• Corpus based similarity measures 

• Machine learning similarity measures
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