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BasIcs

Computer creates music that is “in some way
shaped by the performance.” (Winkler 1998: 4)

Drummond, Understanding Interactive Systems.
Organised Sound 14(2), pp124-133, 2009.
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Control, Autonomy, Agency

Cybernetics

| sT-bar-'ne-tiks\ - the science of communication and
control theory that is concerned especially with the
comparative study of automatic control systems (as
the nervous system and brain and mechanical-

electrical communication systems)

Merriam Welbster Dictionary online
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Control, Autonomy, Agency

Communicate Control
(organisms) (machines)

Ashby (1962):
The converse of organisation is reducibility.

"A ‘machine’ is that which behaves in a machine-like way, namely,
that its internal state, and the state of its surroundings, defines
uniguely the next state it will go to.”

But for more complex system, consider the “machine with input”,
defined by a set S of internal states, a set / of input states, and a
mapping, 1, of the product set [ x Sinto S.



Control, Autonomy, Agency

Autonomy

Determine one’'s own future
Agency

Have an eftect on the world

Creativity

Make new types of thing
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Control, Autonomy, Agency

illusion of control, or “at the edge of control” (Bongers 98)
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Control, Autonomy, Agency

Creativity

Autonomy €< -2 Agency

sophistication

Autonomy
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Control, Autonomy, Agency

Memetic AgenCy ————)y

Performative Performative  Performative Performative
Agency Agency Agency Agency
> 4 >

Bown, Eldridge, McCormack, Understanding Interaction in Contemporary Digital Music: from Instruments to
Behavioural Objects, Organised Sound 14(2), 2009.

Mmamas il designlab 11




12

Blackwell, Bown and Young, 2012
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PfQ framework is a “talking point”: 75t layer in the
"black box”.

We can always speak of these elements within the
system as if they exist, even if we do not know what is
actually going on inside.

What can the system hear / perceive / understand (P)?
How does generation take place (f)7

What outputs is it capable of (Q) and how are they
affected by P and {?

What else is influencing P, Q or ?
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Control

Cf. Bown, Eldridge and McCormack (2009): Behavioural Objects.
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MuMe meets NIME

« Examples: sound is the interface

A

Control
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Sound is the Interface

Agostino di Scipio: ‘Sound is the Interface’: From
Interactive to ecosystemic signal processing.

Organised Sound 8(3): 269-277, 2003 Cambridge University Press.
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Sound is the Interface

human agent

an understanding of
‘interaction’ as a network of
iInterdependencies among
system components, and as
a means for dynamical
behaviour to emerge upon
DSP computer the contact of an
autonomous system (e.g. a
DSP unit) with the external
environment (room or else
hosting the performance)
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Sound is the Interface

Conceptualising interaction in the sonic /
musical sphere.

Ct. Bill Gaver (2005), Musical and non-nusical ways of
istening.

Gaver, B. What in the World Do We Hear”?: An ecological approach to
auditory event perception, Ecological Psychology, 5(1), 1-29.
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Sound is the Interface

WIS
‘Classical” expert
system approach.

Examining patterning
and concepts of
musical interaction.




Sound is the Interface

ildren playing with the continuator

&®» <0

'_ —

Pachet’s
Continuator

A mirroring
system

= o) 051/1:49 O T 1 ;-

Young and Bown (2010):
shadowing, mirroring, coupling, negotiation.
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Sound is the Interface

Casal, Morelli (2007)

Coherent flow of data /

choice of data type, thr
ough PfQ framework.

In this case, Casey’s a
udio lexeme approach.
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Sound is the Interface

Nick Collins, PhD Thesis, 2007.

“Through rehearsal, we had realised that it was helpful if at
some points, the human performer calm themselves and
provide a relatively stable beat to help the computer match up
again, lest the dynamics of the playing situation become too
free. This established a compromise between demonstrating
the power of the technology, and the fun of evading
synchronisation capture!”
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Sound is the Interface

Michael Young, “ prosthesis” series
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MuMe meets NIME

o Examples: interfaces for metacontrol

A

Control
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INnterfaces for Metacontrol

e Live versus non-live
« Parameters (generative and perceptual)
o Selection

e Search

» INnteraction between elements (configuration)

MC

Ma

designlab
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INnterfaces for Metacontrol

e LIve versus non-live
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INnterfaces for Metacontrol

e LIve versus non-live

Aengus Martin, Machine learning system requires input
of user knowledge: training data + feature selection.

1. Create /
Edit training
examples

2. Configure machine 3. Run machine learning
learning algorithms algorithms

Martin et al. A Toolkit for
4. Edit the IMA Designing Interactive
specification Musical Agents,
Proceedings of OzCHlI
2011,

5. Evaluate behaviour using real-time engine
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INnterfaces for Metacontrol

e LIve versus non-live

Name Crit Val Formula

o
o

pij<c (i€l)

ANY GREATER THAN > ceZ i
otherwise

—_ —
<. A

Pij >c, (l S Z/{)

ALL GREATER THAN > ceZ '
otherwise

(=}
N

FM (ps
Keys (ps ANY LESS THAN >1 ceZ

(=]
N

pi,j >c, (l € u)
otherwise

—_
<

Noise

=
A

Pi;j <egc, (i S u)

ALL LESS THAN A
otherwise

o
N

Voice (ps

(=]
N

pij=c (i€l)
otherwise

pij # ¢, (i€U)
otherwise

BassGrain (p, ANY NON-ZERO

=
i

(
(
(Ps
(
(
(

Crashes (p; ALL NON-ZERO

=
=

pij = pxj (L k €U)

ALL EQUAL X
otherwise

(=] o
N N

pij = prj. (i, k €U)

NoT ALL EQUAL !
otherwise

=
i

—_
A

Pi,j =c, (l S L{)

ALL EQUAL TO '
otherwise

o (=]
N N

Pi,j =, (l S u)
otherwise

Sum > 5= Y Pij

iel
pij-1,(G>1)
pij.(j=1)
COuUNT COUNT = j modc

NoT ALL EQUAL TO

{
{
{
{
{
t
{
{
{
{

—_
<

PREVIOUS PREV = {

COMBO ComMBO >2 See Text

BLOCK BLock =1 c>1 See Text

Table 5.8: The custom variable types available in the Agent Designer Toolkit at the time of writing.
The symbol p, ; denotes the value of the custom variable with index x at time j.
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INnterfaces for Metacontrol

o Parameters (generative and perceptual)
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INnterfaces for Metacontrol

« Parameters (generative and perceptual)

Type Scaling

Downbeat

Syncopate
Offbeat

Confidence 0.4

Responsive 0.8
| S——————————————

Social 0.6

Commitment 0.5

Mischievous 0.2

Soloistic
| S—

Arne Eigenfeldt, “Drum circle: Intelligent agents in max/msp”,

Proceedings of the International Computer Music Conference 2007 .
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INntertaces for Metacontrol

« Parameters (generative and perceptual)

S

orensen et al. “A Computational Model For The Generation Of
rchestral Music In The Germanic Symphonic Tradition: A

rogress report”, Proceedings of Sound : Space - The
ustra

t
lasian Computer Music Conference, Sydney. ACMA, pp.

©)

https://vimeo.com/23344565

~N 0O

8-84.
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INnterfaces for Metacontrol

e Selection
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INnterfaces for Metacontrol

¢ SeleCthﬂ Dubnov and Surges, PyOracle, MuMe Concert 2014.

_main.pd performance patch for mume 2614 event - code by =

greg surges and shlomo dubnov Loadbang Q A open for prerec L lo_learn

: comment
i ; open ./bowie.wav

with recorded input = . - S 2nd Chorus to Ending 7
symbol /Userséo | ia/Brophox?DUBRGY_nume_2014 /b vd -resize $1 prerecorded s learn_aos

im.u‘udfiler 3 find ideal distance thres

openpane | 2 toggle LO learning

T change path... 5 i o

Loadbang print table prerecorded 441068 s train_aos !1_\:«:_01 ac!u_ggl_n. 8 5008;
pre_oracle_gain 1 5660;

oad / /ol lie/Dropbox/Dubnov_mume_2614/bowie.txt - probabilities 8.5 8.25;

Loadbang oadbang region_active 8 1;
Ei'nit 4 reinit Fn 7 frame lrs @ 8;
£ 5@ 7 frame size
e_input  |ao-chan-general~ pitch 1 ao-chan-preload~ chroma 2

[:’ learning [:] learning

generating E:] generating

send frame_size_ms

init_aos
nstat nstates

1_start_impre .
next state . Lix le_gain 1

pd parse_lrs P 2nd Vocal § probabiliti

lrs 4 4;
) ) pd parse_continuity . region_active 8 @
gion constraint - =
pd parse_region

next state
lrs constraint lrs constraint
continuity param continuity param

r

@

region constraint
region start frame region start frame =
h pd parse_region_tog

region end frame region end frame

L
g
[
[
[
O
3
[

=0 I=0 D [=0 =0 10 (=0

=

s n_states L
a
L

frame-to-audio~ audio start_piece

r live_oracle_gain
; 8.5 10 [ . gain B 5009;
Improv In - L BEUSS (85 Btz print start self query
1;

Ej Train Noise 1 2 P Vocal 3

H
2_start_query 1; uery 1; start_query 1;
ve_oracle_gain @ 16@;

dhtorms

o

adbang
L

s RN =]

[7

pre_oracle_gain 1 568;
probabilities 8.5 8.25;
region_active @ 1;
comment region 1 1 2 43 region 1 1 264 776 4 6;
= region 11 77
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INnterfaces for Metacontrol

e Selection

lcarus: 1 ‘ ‘ S
Fake Fish Distribution |

Musical Metacreation
Workshop 2013.
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INnterfaces for Metacontrol

e Selection "

18
15
12

Manaris et al.
Harmonic Navigator.

Musical Metacreation
Workshop 2013.
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INnterfaces for Metacontrol

e Search
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INntertaces for Metacontro

e Search

Dahlstedt —
Ive and
non-live
search

#)- MutaSynth  (c] Palle Dahlstedt 2001-01-02 e

/ = Mutate

+ = Mate

- = Morph

* = LiveMorph

R = Handom

[ = Repeat Last
DragDrop = Mate
DragToList = Store

(@) P1 |

() Bank |

MIDI Mutation range Gene Bank
zettings | UtvbarLoop
I s vangutn
Pulzar MIDI Out 1
Channel 1
Play C4

All Hotes OFf

Mutation probability

Crozsover Probability [Mate]

AutoMutate n | BlotDubbel
i BlotB aktakt

| BlotO =

| BlotY ariant

| BlotS npggebas
| Blot5 Mygge?
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INnterfaces for Metacontrol

e Search

Bown —
Non-live
search
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INnterfaces for Metacontrol

e Interaction between elements (configuration)
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INnterfaces for Metacontrol

o |nteraction between elements (configuration)
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Giant Steps harmonized in the style of Wagner. From Pachet, F, Non-Conformant Harmonization,
Proceedings of ICCC 2014.
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Spe
and

uMe meets NIME

cial form of interaction design, combining control
more obscure/advanced forms of interaction.

Open research area.

Too
con
bea

s to support creative practice: how can |
igure and organise autonomous/creative
nvaiour?
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