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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).



Timeline

* 1951 Imaginary landscape no. 4 (John Cage)

* 1964 Mikrophonie | (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

Xambo, 2015




Web Standards & Web Audio API

‘QZ, Most advanced audio stack for the web!
| | Page

Web Audio API
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Outline

* Audience-centric performances
 Audience-led performances

e Hands-on demo



Audience-Centric Performances

The audience become performers/makers.



instructions:

Please don’t talk or laugh

Tap on the link below and wait for the page to display the message “Touch to start”
Practice the first example for a bit and try to discover new gestures

When a gesture is recognized, a new sound will be produced, and your phone may vibrate
If you find one, show it to your neighbors

Do not allow the phone to lock the screen!

Participatory Mobile Pieces

Algorithmic processes / Rules for music creation




Handwaving

Roma, Xambo & Freeman, 2017

Circles

preparation

Co(d\ﬂgs = desktop web browser
* System for participatory mobile /\
music based on accelerometer

web server DeviceMotionEvent

gesture recognition. (e /expressis) [
performance
desktop web browser
l (projection)

e System for recognition and
mapping of arbitrary gestures

to sound synthesisers N ot web browser
implemented in web standards. | [pevicoMotonEvent
classification (node.js) \\ /
° Developed a Web appllcatlon Windowing V?(lic()j:ﬁe[t)jr:)l\l predict (convnetjs) Left_Right
to collect examples of each ; . N « .
gesture and train a Deep Neural TP 7] comnets (tocinge)

Network (DNN) classifier, as well
as to support the performance.




Performing Audiences: Composition Strategies
Xambo & 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/v7FwWOEyY0jK4 https://youtu.be/n1T5dw71KQl
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https://youtu.be/jp48n3a3vfw
https://vimeo.com/241486914
https://youtu.be/v7FwOEy0jK4
https://youtu.be/n1T5dw71KQI

Audience-Led Performances

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

Who controls the guitar?

Hodl, Kayali & Fitzpatrick, 2012

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

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

o Great potential but subtle
use IS recommended.
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It uses template based
genetic programming to write
SuperCollider code with E
audience feedback AUTOPIA PLAYIN
determining the fitness | —
function of the evolution for

the code.

B
§N ITS

https://vimeo.com/349044280

Autopia: An Al Collaborator for Live Coding
Music Performance

Lorway et al. (2019)



https://vimeo.com/349044280

3 P e s e R

Online Workshop
Performing with a virtual
: agent: machine learning
R for live coding

SR u Sy e N7 -

S Aotn e LTS AN P Wi Lhg MRS A

London (IKLECTIK)
7/9/11.12.2020 - 19:00-21:00 (GMT)

. i - = Barcelona (L'Ull Cec)
irica-om LS 1 11/13/15.1.2021- 19:00-21:00 (CET)

Leicester (Leicester Hackspace)

MIRLCAuto: A Virtual Agent for Music 25/27/29.1.2021 - 19:00-21.00 (GMT)

Information Retrieval in Live Coding

Partners: IKLECTIK, Leicester Hackspace,
L’Ull Cec, Phonos, MTI?

Collaborators: TOPLAP Barcelona, FluCoMa, Freesound
Awarded with an EPSRC HDI Network Plus Grant

More info at:
mirlca.dmu.ac.uk/workshops

Partners Collaborators

O [E whonss [ toplap: &' e




Freesound

database

MIRLCa API

I

MIRLC 2 API

i

» Freesound Quark

I

Y

FluCoMa API

I

FluCoMa plugins

SuperCollider language

I

SuperCollider
server

Diagram of the system’s architecture (Xambo et al. 2021).
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2 /7 hydrophones
3
4 a = MIRLCa.new

. tag(" hydrophone+running+water"”)

.S1m lar

.Sim larauto(1, 3, 10)

Wi3L0)

curl -H "Authorization: Token Sa8370803ebS5a6daZSdd3b42346FdE5500800919" "htt
MIRLCa: Do you like this sound?

{"1d":503261, "url”:"https://freesound.org/people/akestertl/sounds/503261/",
curl -H "Authorization: Token Sa08370803eb506da25dd3b423461Fd65500800919" "Mttt
(0]: 1d: 488319 name: hydrophone_mono_ice_water_glass_3.wav by: leonsptvx di
[1]: id: 503261 name: Water Bottle.wav by: akester6lZ dur: 5.94211

now playing...[@]: id: 271897 name: river hydrophone.WNav by: NeilSeggar dur:

.autochopped(20, 1)

.bitcrush
.bypass
. fadeout(30)

= LLa.new

.Sim lar
.autochopped(20,
.delay

.bypass
.playauto(4, 2)
. fadeout(30)

b
b
b
b
b
b
b
b

- La.new
.tag("hydrophone
.S1m lar

.Similarauto(9,3,1

.playauto(10,10)
.reverbp
. fadeout(/Z

.tag("hydrophone+running+river"

Synth('synth_mono_fs'

now playing...[1]: id:

Synth( ' synth_mono_fs'
«> @ MIRLCa

> 0 MIRLCo
0.2107161283493

now playing...[®]: id:

Synth( ' synth_mono_fs'

now playing...[1]: id:

Synth('synth_mono_fs'
Play backwards <<
0.99745547771454

now playing...[@]: id:

Synth( ' synth_mono_fs'

now playing...[1]: id:

Synth('synth_mono_fs'
Play forwards >
0.35729622840881

now playing...[9]: id:

Synth('synth_mono_fs'

now playing...[1]: id:

Synth('synth_mono_fs'
Play backwmards <<
0.347006778144584

now playing...[9): id
synth( ‘synth_mono_fs’
now playing (1]: 1d
synth( "synth._ mono_rs’

1 & e r e
1Y MMl M

: 1031)

197748

: 1036)

271897

: 1031)

197748

: 1036)

271897

: 1031)

197748

: 1036)

271897

: 1031)

197748

: 1036)

271897
1031)
197748
1936 )

name :

name :

name :

name .

: river hydrophone.WNav by: NeilsS

. paddling_in_lake_lbj_08232013_ I K L E C TI K [Off'Site]

river hydrophone.Wav by: NeilS

T

paddling_in_lake_lbj_08232013_1.flac by:

paddling_in_lake_1bj_08232013_1.flac by:

33 -—— -

- e—— -

Collaboration with IKLECTIK in *virtual* London
Performance by Anna Xambo.

https://youtu.be/ZRgNfgg1HUQO



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
iInfluencing 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.

https://hdi-network.org/about/
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https://hdi-network.org/about/

hydrophones 0326 c.fadeout "now playing...[1]: id: 9°

3 Cur N “Authorizetion oken 508370580 3e05c040I50d3042 M6 265500800919 " "Mttt : ' '

- PR———— RLCa: Do you like this sound? 36 Synth('synth_mono_fs"' :
o {"147: 503261, "wrl " : "Mttps: //freesound. org/pecple/ckestertl2/sounds/S83261/" .

S a.tog("hydrophone+running+water®™) curl M ‘Authorizetion: Token Sof37b883ebScBdoZSAdIbAZM6ME5S00800919" ‘Mt 37d = MIRLCa.new -> a MIRLCa

6 a.similor (9): 1d: 438319 name: hydrophone_mono_ice_mater_gloss_J.mav by: leonsptvx &

7 a.similorauto(l, 3, 10) [1): 1d: S03261 nome: Woter Bottle.wov by: ckesterSl2 dur: 5.94211 38 d.lowpf now playing. - [Q] id: 9

row playing...[W]): 4: 271057 name: river hydrophone . Bav by: NellSeggor dur

ga.:atocho:peacze. 1) e ot WD SR 39 d.tag("gabba",5) Synth('synth_mono_fs' :
e C ety : M50 woE I AEEETEY 40 d.volume(0.25) now playing...[1]: id: 9
11 a. fadeout(30) - 41 d.play(1) Synth('synth_mono_fs"' :
- ‘ river iydrophuns. B by eliSeggw &l 2 now playing...[2]: id: 9

13 b « MIRLCa.new row playing \d: 289
paddling in loke 1b) 06232013 1. Nlac by: 43 Synth('synth_mono_fs' :

A d -

17 b.delay ~ow ;n'cyx:q v) 'u.! 13::7 name: river hydrophone.Wov by: NeilSeggor dur 45 e. IOWf Synth( . synth_mono_fs s 9
- ::’;{‘;‘;::tw_ 2 - 3,;1..,”"}’23’":, 1::;3 name: poddling in lake by sezae 1 nec oy: 46 @.tag("gabba",2) now playing...[4]: id: 9 n a e m e n

20 b. fadeout (30) g ; 47 e.volume(9.2) Synth('synth_mono_fs"' : o

e
- Symth( " symth_momo_fs’ 31)
14 b.tog( Nyaropnone+rur \Ng+rive now playing 0 \d: 197748 novw
15 b.similar Synth(’ synth_mono_fs' : 1036)

16 b.autochopped(20, 1 Play backmards <« 44 e = MIRLCa.new now playing...[3]: id: 9

0. NSSATTTIAA

21 0. 35729622840881 A o -
22 row playing...[9): 4 zr::?: e 48 e. p'laycl) now playl ng
Synth( " symth_somo_fs’ b ) y
23 - M a.new rowm playing...[1): i4: 197748 %i 49 Synth( ’ Synt: .
_similor Ploy beckmords <« vy .:——-:-_ V) f = MIRLCO.new now play‘lng

.tag( hydrophond waters Synth( " symth_sono_fs" 1838) - ——
0 MMTERETTEIAAMM

.s:.-llcrazto(".','_.~) sow ploying...(9): d: 271897 . : ' - f.lowpf Synth('synt.;
playauto(10,10) ynthe * synth sono. s | g

reverb playing. .0 “‘:if poc R o f.tag("gabba" ,4) > a MIRLCg
deout(20) forn iny f.volume(9.2) » a MIRL(

p = "/home/hvillase/Escritorio/NIRLCa/";

an ; .new(path: p);

a.randon
a.similarf]
a.play(0.3)

Legibility?

<i1**. different-similar-sounds.scd ALl L9 (5CLang)
"N 0 0 0 0 0 0 L] O «eteel “lesles Teniee "M 40 36025 40 14480 0 0 12515 0 0:00: ¢

02 0:00:01 0:00:01 12515"M100 36025 100 36025 0 0 10869 0 0:00:01 0:00:01 - 10869
now playing...[0): 1d: 276150 name: Coins Single 10.wav by: LittleRobotSoundFactory dur: 0.306667

Synth( 'synth mono fs' : 1014)

now playing [1]): 1d: 8364 name: HTtAickC.alff by: hanstimm dur: 1.34011

Synth( ‘synth mono fs' : 1015)

> a8 MIRLCa

now playing...[0]): 1d: 276150 name: Coins_Single 16.wav by: LittleRobotSoundFactory dur: 0.306667

Synth( ‘synth mono fs' : 1014)

now playing...[1]: 1d: 8364 name: HTtickC.alff by: hanstimm dur: 1.34011 .
Synth( ‘synth_mono_fs' : 1015)

> & MIRLCa

-localhost (127.6.6.1) 1.3]/1.3 ¥ u: 40 s: 14 g: 4 d: 284

Flle Session EdRt View Language Segver Help
o - Mmainscd x = : ow playing (1) Keall2 12v2.wav by: Nikoline dur
play; ynth( ‘'synth sono
wait: * MIRLCH . newl lay backwards ««
loadSoundFiles +/+ -
wait: . random 74223935604095
playl ) ow playing (o) Moly Grail Mall 4 Big.wvav by
- serHoneDir «/+ xper imentoMIR ' Similar ynth{ 'synth sono
mkdir ' ! .sutochopped( i, ow playing...[1): Knall2 12u2 . wvav by: Nikoline
- New Mmute ynth({ 'synth sono
(): ) Play forwards »»
tag( " et”.6): * MIRLCH . new( > & NIRLCa
play; . random
wait: Ssimilar .2 3965263300099
loadSoundFiles s/ "*%): .autochopped(”, ow playing...[90]): Moly Grail Mall 4 Big.wav by [ | [ | ||
wait playl ) ynth{ 'synth sono
}.play ow playing [1): Knall2 12¢2.wav by: Nikoline
1 ynth( ‘'synth sono
Play backwards «<
oo .094938158988953 |
ow playing...[0): : : Woly Grail Hall 4 Big.wvav by:
Find: seque I Synth( 'synth msono
ow playing...[1): : Knall2 12u2.wvav by: Nikelineo
Post window Auto Scr synth( ‘synth mono
3]: 1d: 533422 name: pajaros tarde .wav by purasduqueds dur: 12.32° Play forwards »»
4]: 1d: 519614 name: Plano Mappy S Sunset Loop Mastered Dy: slegvar
1d":545397, "url https freeso 3 3/ pe e/3 t . 3 45397 .345577597618]
Jrl -H “Authorization: Token fvS4120z1L1qles | SuVSISKMUDWMY4D3IS10r41YS -~ ow playing...[9): : Moly Grail Mall 4 Big.wvav by
0]: 1d: 436677 name: Sunset Walk by: KiluaBoy dur 6.8 ynth{ 'synth sono
1]: 1d: 395485 name: Sunrise t mset.mp3 by: NikosDemetri dur: 7206 ow playing VE : Knall2 12u2.wav by: Nikoline
[2]: 1d: 513740 name: 20200414 Blackbirds at sunset by: BarcelonaConfines ynth{ 'synth msono
[3]): id: 533422 name: pajaros tarde .wav by: laurasdugue98 du 12.3253 Play backwards <<
4]: 1d: 519614 name: Plano Happy Solo Sunset Loop Mastered Dy: szegvarl
[S): 1d: 545397 name: Tropical Forest Sunset Anmbient by: Santi SF dur: 1 - y . ow playing...[0): 1d: 270947 : Holy Grail Mall 4 Big.wvav by:
Synth( ‘'synth mono fs* : 1029)
ow playing...[1): id: 106680 : Knall2 1ru2.wav by: Nikolineo
Synth({ ‘synth sono fs* : 1032)

a-intro-performance-susical




Hands-on Demo

WebSockets & MIRLCa



WebSockets and Socket.io

« WebSocket is a computer
communications protocol,
providing full-duplex socket.io
communication channels
over a single TCP
connection. client

socket.io socket.io

client

client

socket.io

client

socket.io socket.io

 Socket.io is a JavaScript socketio
library used to enable
communication between
browser clients and the
server (WebSockets).
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http://socket.io

mirlca Messages Settings Log Out .4 Upload Sounds
Wfreesound

Home Sounds Forums People Help

Random sound of the day
|- Zip Opening paulocorona Welcome to Freesound
Portfolio zip opening ;gg;uary 2nd, Freesound is a collaborative database
| portfolio office zip opening 266 downloads of Creative Commons Licensed sounds.
> -00:03 2 comments Browse, download and share sounds.

20O,

Support Us. Get
your Freesound
T-Shirt!

Freesound Blog

SIAS project: Sound Art in Colombia

July 6th, 2020 Proyecto SIAS Select your store:

[Guest Blog post by Jorge Mario Diaz Matajira, director of the SIAS project] SIAS stands m
for “"Information System about Sound Art in Colombia” (from the spanish “Sistema de
Informacioén sobre el Arte Sonoro en Colombia”). SIAS (http://uan.sainethost.com/) is a _

project that ... Continue reading — Read Full Entry

US Canada and Asia

Barcelona Confinement Soundscape
April 29th, 2020 ilaria

é Love Freesound?

[Guest Blog post by Ilaria Sartori and Gianni Ginesi] Dear fellow Freesounders, May we Donate Now
introduce Barcelona Confinement Soundscape, a collaborative soundmap and

soundscape-related network of researchers, artists and neighbors who stay home and
actively listen, record and reflect on soundscape ... Continue reading — Read Full Entry Active Forum Threads

https://freesound.org
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https://freesound.org

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 Xambo and Jason Freeman: Do the Buzzer Shake: https://youtu.be/jp48n3a3viw

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

* Imaginary Berlin by Anna Xambd: https://youtu.be/v7FwOEy0jK4

 No merge conflicts by Gerard Roma: https://youtu.be/n1T5dw71KQ

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

* Autopia: An Al 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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