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What Is Network Music?

• Musical networks (local or remote): Musicians and computers connected by 
a network, independent of the musicians’ locations. 


• Interdependence: Musicians can influence, share, and shape each other’s 
music in real time.


• Local musical networks: “Groups of performers who interact in real-time, in 
the same physical location, on a set of musical instruments, with the possibility 
of sonic interdependence provided by a fast local computer network” (Barbosa 
2003).
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Timeline

• 1951 Imaginary landscape no. 4 (John Cage)


• 1964 Mikrophonie I (Stockhausen)


• 1978 Concert at the Blind Lemon by The League of Automatic Music Composers


• 1998 Hub 2: The MIDI Hub by The Hub


• 2003 ensemble powerbooks_unplugged / Republic 111


• 2008 SLOrk ensemble


• 2014 Female Laptop Orchestra


• 2016 Orchestra for Females and Laptops (OFFAL)
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Tabletop Tangible Interfaces for Music 
Performance: Design and Evaluation
Xambó, 2015



Web Standards & Web Audio API
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Outline

• Audience-centric performances


• Audience-led performances


• Hands-on demo
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Audience-Centric Performances 
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The audience become performers/makers.



Participatory Mobile Pieces
Algorithmic processes / Rules for music creation
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Handwaving
Roma, Xambó & Freeman, 2017

• System for participatory mobile 
music based on accelerometer 
gesture recognition.


• System for recognition and 
mapping of arbitrary gestures 
to sound synthesisers 
implemented in web standards.


• Developed a web application 
to collect examples of each 
gesture and train a Deep Neural 
Network (DNN) classifier, as well 
as to support the performance.
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Performing Audiences: Composition Strategies
Xambó & Roma, 2020

• 13 composition dimensions that deal with the role of the performer, the role 
of the audience, the location of sound and the type of feedback, among 
others.


• 5-point Likert items related to the presence or absence of each component 
and its importance in the piece. Authors’ discussions about four of their web-
based pieces.


• This approach can be useful to analyse existing pieces as well as to 
compose new ones.
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https://youtu.be/jp48n3a3vfw https://vimeo.com/241486914  

https://youtu.be/v7FwOEy0jK4 https://youtu.be/n1T5dw71KQI  

https://youtu.be/jp48n3a3vfw
https://vimeo.com/241486914
https://youtu.be/v7FwOEy0jK4
https://youtu.be/n1T5dw71KQI


Audience-Led Performances 
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The audience become composers/influencers.



Constellation
Madhavan & Snyder, 2016

• On the  third segment of 
Constellation experimented  
with  allowing the  audience to  
meaningfully control music  
played by onstage performers.


• Created projected 8-beat  
percussive sequencer grids  
that could be crowdsourced.


• Performers interpret the grids. 
Audience members can vote 
on the exact sequence that 
the performers will play.
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https://smartech.gatech.edu/bitstream/handle/1853/54645/constellation_videostream.html?sequence=8&isAllowed=y (8:00)

https://smartech.gatech.edu/bitstream/handle/1853/54645/constellation_videostream.html?sequence=8&isAllowed=y
https://smartech.gatech.edu/bitstream/handle/1853/54645/constellation_videostream.html?sequence=8&isAllowed=y


Who controls the guitar?
Hödl, Kayali & Fitzpatrick, 2012

• Smart phones are moved 
left and right to control the 
stereo panorama of the lead 
guitar sound coming out of 
the PA speaker.


• Some tensions found: 
musicians prefer to keep 
control, audience prefers to 
control. 


• Great potential but subtle 
use is recommended.
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Autopia: An AI Collaborator for Live Coding 
Music Performance
Lorway et al. (2019)

It uses template based 
genetic programming to write 
SuperCollider code with 
audience feedback 
determining the fitness 
function of the evolution for 
the code.

https://vimeo.com/349044280

https://vimeo.com/349044280
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Diagram of the system’s architecture (Xambó et al. 2021).
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Collaboration with IKLECTIK in *virtual* London 
Performance by Anna Xambó.

https://youtu.be/ZRqNfgg1HU0

https://youtu.be/ZRqNfgg1HU0


MIRLCAuto
The three tenets @hdinetwork

• Legibility: Making the processes of sharing data about a person, and others’ 
analysis and use of that data, comprehensible to that person. Show us your 
screens. Code and processes should be clear.


• Agency: Giving a person the capacity to interact with their systems so as to 
control and correct the above-mentioned processes. Learning and 
influencing from ‘situated musical actions’.


• Negotiability: Giving a person the capacity to interact with the people who do 
the above-mentioned analysis and use, so as to change and correct what 
those people do. Co-design as an ongoing conversation.
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https://hdi-network.org/about/ 

https://hdi-network.org/about/
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Audience 
Engagement?

Legibility?

Agency?

Negotiability?



Hands-on Demo 
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WebSockets & MIRLCa
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• WebSocket is a computer 
communications protocol, 
providing full-duplex 
communication channels 
over a single TCP 
connection.


• Socket.io is a JavaScript 
library used to enable 
communication between 
browser clients and the 
server (WebSockets).

WebSockets and Socket.io

http://socket.io
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https://freesound.org 

https://freesound.org
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MIRLCa + chat 
Go to: http://crowdj.net:4000  

Type your username  
Send messages with suggestions for “tags” 

crowdj.net:4000


Take-Away Message

• Promising and emerging field of research with multiple approaches possible, 
both on-site and online, ranging from performing audiences to composing 
audiences.
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Web Links

• Gerard Roma, Anna Xambó and Jason Freeman: Do the Buzzer Shake: https://youtu.be/jp48n3a3vfw 


• Hyperconnected Action Painting: https://vimeo.com/241486914 


• Imaginary Berlin by Anna Xambó: https://youtu.be/v7FwOEy0jK4 


• No merge conflicts by Gerard Roma: https://youtu.be/n1T5dw71KQI 


• Constellation by Madhavan & Snyder: https://smartech.gatech.edu/bitstream/handle/1853/54645/
constellation_videostream.html?sequence=8&isAllowed=y 


• Autopia: An AI Collaborator for Live Coding Music Performances (Demo performance): https://vimeo.com/349044280 


• MIRLCAuto: https://mirlca.dmu.ac.uk 


• About the HDI Network Plus: https://hdi-network.org/about 


• Socket.io: https://socket.io 


• Freesound: https://freesound.org 
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https://youtu.be/jp48n3a3vfw
https://vimeo.com/241486914
https://youtu.be/v7FwOEy0jK4
https://youtu.be/n1T5dw71KQI
https://smartech.gatech.edu/bitstream/handle/1853/54645/constellation_videostream.html?sequence=8&isAllowed=y
https://smartech.gatech.edu/bitstream/handle/1853/54645/constellation_videostream.html?sequence=8&isAllowed=y
https://smartech.gatech.edu/bitstream/handle/1853/54645/constellation_videostream.html?sequence=8&isAllowed=y
https://vimeo.com/349044280
https://mirlca.dmu.ac.uk
https://hdi-network.org/about
https://socket.io
https://freesound.org


Thank you!
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Image source: Animalz  


