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Un ordinateur peut-il...

* jouer aux echecs

effectuer des raisonnements logiques

trouver un itinéraire sur une carte routiere

reconnaltre un sourire dans un visage

marcher sur deux jambes

jouer de la musique avec des musiciens ?




An example of cyber-temporal systems :
Automatic Accompaniment in Antescofo

Concerto pour main gauche, Ravel.
Performer: Jacques Comby
Orchestra: recording Orchestre de Paris synchronized with Antescofo in real-time
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Dealing with wide ranges of interpretation and errors

Detected BPM: 60
Position in score (in beats):0
Detected Pitch:0

HoTE I cHorD [

cherubin.asco.txt

; Antescofo score gencrated using libmusicxm
; Copyright (c) Thomas Coffy — IRCAM 2013
BPM 62

NOTE A#s 1
NOTE F4 1/2
NOTE F4 172

-= measure 1 -— beat 1

measurel

beat 3

measureld measurel )

medsure 3 — beat S
measure3

NOTE A#4 5/8

NOTE C5 178

NOTE D5 3/8

NOTE D#S 1/8

; mmmmm——meSUre 4 == beat 7
NOTE C5 1 measured
NOTE 8 1

§ o o measure beat 9
NOTE D5 1 measureS

NOTE D#5 1/2
NOTE E5 1/2

o —— measure 6 — beat
NOTE F5 3/4 measureb

NOTE D5 174
NOTE A#s 1/2
NOTE @ 1/2

} eeeeeeseeee measure
NOTE C5 1 measure?
NOTE C#5 1/2

NOTE D5 1/2

beat

§ ———OASUTE § ==
NOTE D#5 1 measure8
NOTE @ 1

beat

NOTE F5
NOTE D5

aave ee
4

measure 9 ——
1/2 measured
1/2
3o

Operation complete

beat
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Tesla ou I’effet d’étrangeté Julia Blondeau (2014)

alto: Christophe Desjardins, real-time electronic: Antescofo



ODE/ (performance Les Nuits Sonores, Lyon, 2014)

Odei

Improvised electronic music with Antescofo

R



Outlines

Interactive Music Systems as

interpreters (computer meaning of

« interpretation »)

* time In a score

* score as program, performance as

execution 1?7

* the interpretation problem

Times in Antescofo

* time in computer programing
languages

e events and duration

* from triggers to synchronization
strategy

* time-time diagrams

* tempo extraction

* temporal scope

* some metaphysical questions
— why multiple times ?
— fungible or incomparable times ?
— time and causality ?

Some other artistic applications
* the Polyrhytmic Machine

* Marco Stroppa’s Totem

* open score by Jason Freeman

» gesture-following by José-Miguel
Fernandez

Final remarks

 from functions to interactions
through processes

* sharing our time with machines



* temps discret et temps continu
* un temps construit a plusieurs

* une notation géomeétrique du temps
= |e hors-temps de la partition

QUEL TEMPS DANS UNE PARTITION ?

Hors-temps et temps-réel (seminaire Cavailles fevrier 2017) / Jean-Louis Giavitto, IRCAM — CNRS



A Score

* nstantaneous events

(e.g. the onset of a note)

e events that last

(duration of a note)
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* continuous change of parameter (movement, gesture)

frequency
ambitus
sound localization
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Beginning of Antheme?2 score (P. Boulez)

acoustic

electronic

Trés lent J = 92/98, avec beaucoup de flexibilité

sul tasto

< Sampl. IR é;

Violon (g~
; p —= pr
Spatialization F -11/-18/-18/2.0
¢ 9 9 ? ? 9 ?
' . 2 -8 5 3 0 -
\ :  S— 3 Sa o i 13 3
. b — ..:3 .-‘1.9 :8 22 16 13
/ 4 Harm. #f 3 e —he——————Nf == x =
. = e . e ; # ' =0 s -
Spatialization F -17/-15/-17/2.0 « F sim. : : :
A pas ! } | | Iy
H ke ke ke ke ke
Sampler # = -
* ok ™ % .7.9 3 ] -7.9 =7|
: ; 86 80 51 L 63 86 84
Spatialization R -4/-12/-8/2.0 Rsim. sempre R R R R F-2/-10/-812.0
_: pizz.l
ko’

Spatialization

: MIDI: 73
reverb. time: 60"
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Antescofo tutorial — SMC 2016, Hambourg / Jean-Louis Giavitto, IRCAM — CNRS — INRIA MuTAnt
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Notice the difference with...
beginning of Nachleben Julia Blondeau
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electronic acoustic

Jean-Louis

Notice the difference...
from trigger (event alignment)
to synchronization (full timeline event + duration alignment)

Antheme2 Nachleben
Pierre Boulez Julia Blondeau

Trés lent J = 92/98, avec beaucoup de flexibilité

sul tasto
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(Thomas Coffy, Grieg Burloiu)

An augmented score in Ascograph

JBLO macroDef.asco.txt

n @ Tempo (BPM): 120 TeslaSOLO.asco.txt
BPM 48

;NOTE
——————————— mes --- beat
G3 1/8 mesi
C#4 1/8
D3 1/8
Bb3 1/8
TEMPO OFF
E6
synth @target {mes2}
{
SPAT2 xy 0 -1
ASCOtoCS_SYNTH_L("g1",50,0.,8,0.25,88,0.,0.2,5,2)
ampG1 @grain := 0.05s, @actlon := ASCOtoCS_SYNTH_L c gl.amp
{ { 0. } @type "cubic"
2 {0.2}
{ 0.1 } @type "quad_out"
{0.04}
= v B eove Y o e T
oup synth - [ ] e [ ] L] 0.0 =
o orch TR ve Gaction o= ASCOTOCS_SYNTHLL © g1 tempater
{ { 0.} @type "quad”
2 { } @type "guad_in_out"
4 {0.}
}
N delmG1 @grain := 0.07s, @action := ASCOtoCS_SYNTH_L ¢ gl.multidel
o
Iad oo 7] {
® { {0.2}
3 { }
O g itz , (0.2}
® [ ]
freqG1 @grain := 0.08s, @action := ASCOtoCS_SYNTH_L c gl.freq (@midizhz(
{
{ { 88 } @type "quad"
o v E {87. }
Curve t8F ¥
;
}
3 orch
oo — 1 oow W :
[ ] el L num_ech 4
Ll L ) Wweos PlayEch start
EE=N 1vl_ech 3 50
Spat9 @grain := 0.07s, @action := SPAT9 xy
{ To= Sl T
cure 7] 22 {0 -1}
2 {1-08}
° }
4 1lvl_ech
Cure 72V ’
- ee TEMPO ON
Group syntFoint=W s TN
Curve W Curve @mA¥F Bb3 2/3
V Ci#6
AS 372
. TEMPO OFF
Curve 79| ’ G#6
SPAT10 xv

— INRIA MuTANt
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Un temps construit a plusieurs (de maniere distribue)
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Le “hors temps” de la partition

Quand le compositeur organise du
temps dans une partition :

* le temps qui s’écoule pour lui n'est
pas celui gu’il note

* le temps noté est un temps
« spatialisé »: tous les instants sont
accessibles et ont le méme statut
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Figure 1: All Eight Isometric Transformations in Musical Space
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Hors-temps et temps-réel (seminaire Cavailles février 2017) / Jean-Louis Giavitto, IRCAM — CNRS 16



Vi Hart

http://vihart.com/

Hors-temps et temps-réel (seminaire Cavailles fevrier 2017) / Jean-Louis Giavitto, IRCAM — CNRS 17
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Lee Westwood & Sama Mara (www.musicalforms.com)
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Hors-temps et temps-réel (séminaire Cavalles fevrier 2017) / Jean-Louis Giavitto, IRCAM — CNRS 18
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LA PARTITION COMME PROGRAMME
LA PERFORMANCE COMME EXECUTION !?

Hors-temps et temps-réel (seminaire Cavailles fevrier 2017) / Jean-Louis Giavitto, IRCAM — CNRS
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Antescofo Listening Machine

A “Language Approach” to IMS

Antescofo DSL

Authoring time:
* composition

* computing “time”
(as in computing “integers”)

Author (composer)

-

« read »

Analysis/ p_ eﬁ@n

Authoring time in real-time

(live coding)
write
AL
| | h
« eval » K« prlnt »
interactive scenario
open score, virtual writer

score...

pretty-printing

reader
parsing

Acquisition

interactive piece
mixed music,
time-art,

Interact

Musicans
(& audience)

Y

Synthesis,
rendering

authoring interaction :
* performance
* computing in real-time



The Antescofo aproach (to mixed music)

* An augmented score Is a real-time program
— the composer is a programmer that specifies bith human and electronic parts
— program evaluation is done jointly by <musician | machine>
— the composer specifies the synchronization between human and electronic parts

* The listening machine provides the inputs to the machine

<musician | listening & recognition | strongly timed program:

 BUT music interpretation is not program evaluation
the gap between the score and its iImplementation is intentional

e Time is a first class entity in the DSL

time is not an operational property (e.g, a quality of service or a performance metric)
handling of events and duration

chronometric and relational time
computing dynamic timelines

Hors-temps et temps-réel (séminaire Cavailles février 2017) / Jean-Louis Giavitto, IRCAM — CNRS ok
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L a deformation de la partition a linterpréetation
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Hors-temps et temps-réel (seminaire Cavailles fevrier 2017) / Jean-Louis Giavitto, IRCAM — CNRS
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Cyber-temporal systems:
computing time in real-time

: - cyber-
* [rom: physical entities >phy3ical >
monitored by algorithms Systems
* (0. temporal relationships -—
sensed and organized by algorithms g > cyber-
temporal
. . . a systems
* example:  Interactive music systems '
Antescofo

 notionS of TIME:

* multiple times: deferred time, real-time

* multiple models of time: event-driven, time-driven

* multiple scales: from audio (0.02 ms) to control (hours)
* time programmability: time is a denotable entity

Hors-temps et temps-réel (séminaire Cavailles février 2017) / Jean-Louis Giavitto, IRCAM — CNRS 23



Times in Antescofo

multiple time(s)

« tempo extraction

 from triggers to synchronization
* the interpretation problem

¢ time-time diagrams
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times in Antescofo

MULTIPLE TIMES

Antescofo tutorial = SMC 2016, Hamburg / Jean-Louis Giavitto, RCAM — CNRS — NRIA MuTAnt 25
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Instant and Duration: Simultaneity, Succession ¢ Permanence

while, during before/after from/to
instant  duration |
simultaneity =~ succession permanence

process algebra

[non—simultaneity [non—permanence

[ succession }

synchronous
|angu ages [ non- permanence]

e

[simultaneity}

1

[ non- S|multane|ty

not simultaneous to \

somethm

emj%ar [permanence}

ts not
=» SO, its Iasts

[ Nnon-succession }

non-succession J




Can we deal with instants only?
=» duration as a set of contiguous instants

* evenemential-time
Versus
* the fluxion: continuous passage of time
— going twice faster
— finishing together
— accelerando
— rubato
— tempo
— etc...

Hors-temps et temps-réel (seminaire Cavailles fevrier 2017) / Jean-Louis Giavitto, IRCAM — CNRS



Can duration be reduced to instant?
(in temporal logic)

O

on

off

S
P

time

doing real analysis and topology
or
making instant and duration
primitive notions

Hors-temps et temps-réel (séminaire Cavailles février 2017) / Jean-Louis Giavitto, IRCAM — CNRS 28



Du temps unique aux temps multiples

* temps unique : une horloge externe objective
— les evenements arrivent dans le temps
— temps newtonien, unités temporelles fongibles
— un temps partagé prescriptif
(qui n'est éventuellement que partiellement connu)

* temps multiples : pluralités co-dépendantes

— les événements définissent le temps
(Bluedorn: epochal time is defined by events)

— Temps leibnizien, relationnel

— Exemples :
* partition : couches temporelles
* relation partition / performance

* co-construction lors de la performance

Hors-temps et temps-réel (seminaire Cavallles fevrier 2017) / Jean-
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Example of relational (event-specified) time
Roman notions of summer hours and winter hours




times in Antescofo

FROM TRIGGER TO SYNCHRONIZATION

Antescofo tutorial — SMC 2016, Hambourg / Jean-Louis Giavitto, IRCAM — CNRS — INRIA MuTAnt
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The Multiples Times of Temporal Scenarios

S0~0"~0—0=—=0=0]
:

Hors-temps et temps-réel (seminaire Cavailles fevrier 2017) / Jean-Louis Giavitto, IRCAM — CNRS
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Tackling the interpretation problem in mixed music g%@ o
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T augmented score Al’l't-*“"(t()f.}
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times in Antescofo

TIME-TIME DIAGRAM

Antescofo tutorial = SMC 2016, Hamburg / Jean-Louis Giavitto, RCAM — CNRS — NRIA MuTAnt 34
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Time-time diagrams

J =5
G%W 85 BPM 60 Go Pt
- ‘ TRILL (A4 B4) 1.0 .
z NOTE 0 1.0 = L
| 3 = BPM 85 | ==
A ; TRILL ((C5 E5) (D5 F5)) 2.0 Po==F

position in
the score as
a function of
physical time

beats in score

O musical event

/ tempo

x ‘ ‘ —— >
time in seconds
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Time-time diagrams

(potential) position in
the score as a

function of physical
time, given by the

beats in score

(actual) event’s position in the score with
the associated estimated tempo, as
performed by the musician

/A
»
o

time in seconds

— >
N 4

actual date of arrival (late event)

forecasted date of arrival considering the last available tempo

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

actual date of arrival (early event)
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Time-time diagrams
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aligning (aka synchronizing) timelines

a temporal scope

(temporal coordinate system):
» shared events

» an estimation of the

\;:// fluxion of time (tempo)

<

=

lors-temps et temps-réel (séminaire Cavailles février 2017) / Jean-Louis Giavitto, IRCAM — CNRS



times in Antescofo

TEMPO EXTRACTION

(Large’s algorithm)

Hors-temps et temps-réel (séminaire Cavalles fevrier 2017) / Jean-Louis Giavitto, IRCAM — CNRS
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Building a shared time
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Building a shared time

J'émettral > J'émettral
Un nuage rose un nuage vert
750 grammes
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x O
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Building a shared time
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Tempo inference and odd sympathy
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times in Antescofo

TEMPORAL SCOPES = EVENT + TEMPO
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Temporal objects and relationships handled in Antescofo

* |nstant
synchrony nypotnesis = atomic computations are instantaneocus

* Duration
delay, period, sample

» Different ways of denoting time
— event/ chronometric
— absolute / relative
— continuous / discrete
— control / audio

* Various scales

— audio (1/44 ms)
— control (2 ms -> 1 h)
— human perception of sound simuttaneity ~ 20ms

Hors-temps et temps-réel (séminaire Cavailles février 2017) / Jean-Louis Giavitto, IRCAM — CNRS 46



Temporal Scope

* each sequence of actions has a temporal scope

* a temporal scope defines how time passes
with respect to another temporal scope (synchronization)

* the passing of time may takes into account
— the occurrence of events
— the tempo of the followed temporal scope
(how time passes between events)
— what to do if the two information disagree

* primitive temporal scopes
— the musician
— the physical time (no event, except the beginning of time)
— any process using tempovar to specify events and tempo
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Strongly timed

* event-driven: reacting to events
— events from the listening machine

— logical events
* predicates on variables
* begining or end of a computation (continuation)

— Introspective events

* time-driven: managing durations
— delay

— continuous actions
— relative time (dynamic) tempo
— synchronization: tempo + event
* time-controled
concurrency

— all actions are in parallel

— no lock/mutex/threads...




Strongly timed pay” |

* time transformations are for Antescofo =
what changes of coordinates are for postscript...

e BUT
— time is only spent in real-time
— time is evenmential and durative

— time is causal
(I don’t know the transformation in the future)

— the transformation comes from the environment
(synchronization)

— transformations are not necessarily newtonian
(when human is in-the-loop position # | tempo)

lors-temps et temps-réel (séminaire Cavailles février 2017) / Jean-Louis Giavitto, IRCAM — CNRS
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T
“Atmpimp data”

Jean-Louis Giavitto — ¢

Tempo inheritance

@proc def ::Trace() {

@local $x
Sx := 0
Loop L 0.1 {
Sx := Sx + 0.1
plot $NOW woon $X u\nn
}
}
Stracel := ::Trace /()
Curve, Cl @grain 0.05s /////\\\\\
{ $tl { {60} 5 {180} 5 {60} } }
Group Gl Qtempo :=+$tl
{ y
Strace?2 :# ::Trace()
Curue C2 @grain o.oW
{ $t2 { {60} 3 {180} 3 {60} 3 {180}
o

{60} 3 {180} 3 {60} 1}

Group G3 (@tempo :=
{

Strace3 := ::Trace()

}



POURQUOI UNE MULTIPLICITE DE
TEMPS EN MUSIQUE?
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Striated time and smooth time

- R
NOTE 60 2.0 NOTE 60 2.0
group @loose group @tight
. {
position al position al L
Berﬂal’d Heﬂ in beats 1.0 a2 in beats 1.0 a2 ano (7 96 7)
4 1.0 a3 4 1.0 a3
1.0 a3 1.0 a3
1.0 a4 1.0 a4 i
4 — } 4 ! .7'
NOTE 60 1.0 NOTE 60 1.0
NOTE 60 1.0 NOTE 60 1.0
NOTE 60 1.0 NOTE 60 1.0
—_— ~——
QUELQU'UN A DISPARU.
time in time in Gl
secondes 0 secondes ’ gl
NOTE 60 2.0 ) NOTE 60 2.0
group @target{sync} group @target[2]
{ {
al al
1.0 a2 1.0 a2
position ig ag position ig ag
i -9 a in beats -0 a
inbeats | 17g 22 ! 1.0 a4
A } A }
NOTE 60 1.0 NOTE 60 1.0
4 — NOTE 60 1.0 o;' X 4 — NOTE 60 1.0 07,
NOTE 60 1.0 sync ) 8 NOTE 60 1.0
k) 'c.
C/' event+tempo
2 — =—® gctions
musician time
estimation
X target
time in time in
secondes 0 secondes

J

J

Jean-Louis Giavitto — gia



Jean-Louis Glavitto — giavitto@ircarm. fr

position in Dynamic Target
beats
t F(x)
A pos(x) = tempo™x

delay

time in
seconds

0 | I | >
0 XNOW w XNOW-+d

< >
dsec

Fig. 10. Method used to compute a duration dsec in seconds corresponding to a delay delay in beats with
a dynamic target [w] and with a initial difference of position diff = 7.beatPos — position. Function F
represents the position in 7 as a function of time z. It is made of two parts: a part G where the T.tempo
changes linearly until it becomes equal to tempo. From this time, F' evolve as pos, with 7.tempo = tempo
(a constant). Function G is the part of the parabola that goes from z = 0 to z = w. Because the origin is
translated w.r.t. the origin of the physical time, the date z yow of the current instant is localized on the X
axis by looking at the point which achieve the current difference diff.



Clarinet in Bb

Jean-Louf§

Christopher Trapani

real-time rythmic canon a la Nancarow

position in beats

in the score
A

musician

SYNC @Nd =fmrrrmmmrrmrmmmrmrn e

playback

clL
A :
start ...
cl >
- ‘ = time in
g, " 9T = . -
s_f?lf ;;P —_—p 7 <mf b'; L pp: seconds
mp p»
sync
10_<_I___end
c1.ﬁ \ ) '." R .‘ gl .’
. musician
&
Sfef
playback Mﬂ%
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Christopher Trapani Sketch — 7N 2012
real-time rythmic canon a la Nancarow 0 Bt D s s i
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CHRISTOPHER TRAPANI

Clarinet in Bb
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e dehe

H—~ =

CL
CL
CL
sf$sz
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J7 @. gliss
16 tongue |
) oty
CL @!k _____ | e Jfe g
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sfz mf
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FUNGIBLE TIMES
OR
INCOMPARABLE TIMES ?
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One second per second
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Subordination of the objective time to the
subjective ones and not the reverse!

shared events are not enough:
duration is not reducible to instants

— halving a duration
— accelerando
— phrasé (ex. rubato)

the “conversion rate” changes in time and is known “after”. The
conversion rate is established with the weaving of time itself.

— A-series et B-series,

— “out of time” (“deferred time”) of the composition
versus the real-time of the performance

Subjective time is useful: the score refers to this subjective time,
not to physical time in second

In fine, it enables a effective musical interaction between the
performer and the computer
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PASSAGE DU TEMPS ET CAUSALITE
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The passing of time: causality ¢ duration

« event-
triggered »

dependencies

A (causation = succession)

¢
i

@ « time-triggered »
I
—® O > time
; @ J / \ \ J (lasting takes time)
| logical Y logical

instant delay instant

expiration



Some other
Artistic Applications



A glimpse into Yan Maresz

POLYRHYTHMIC MACHINE
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Dircarn. fr

n-Louis Giavitto — g

Yan Maresz Polyrhythmic machine in Antescofo

max console

H
t
2

PRTMENGINE polyplay 48 1
PRTMENGINE polyplay 49 1

PRTMENGINE polyplay 50 1

PRTMENGINE playerEngine 0 pitch maths 0.6 1000 1. 0.
PRTMENGINE playerEngine 0 trans seq_fwd 0
PRTMENGINE playerEngine 0 vel echo_fwd mp f 1.
PRTMENGINE playerEngine 0 dur speed 0.95
PRTMENGINE playerEngine 0 pan scale 50. 2000.
PRTMENGINE playerEngine 0 chan voice
PRTMENGINE playerEngine 0 div seq_fwd 1
PRTMENGINE playerEngine 0 ghost seq_fwd 0
PRTMENGINE periodOperation 0 maths 1 1000. 0.5

32345678 9101112131415161718192021222320

drgessasooanggguRpLENy

- RN ¢
H &
fLGESeevaneune

uuunxfxx_uu xunsux 00000000000000000000000000]
L I

L|m PRTMENGINE metroModeSignal 1
s PRTMENGINE keepOriginalPitch 1
» PRTMENGINE nb_pulses 9.
» PRTMENGINE tempo 60.
- PRTMENGINE barResolution 4.
MSkS Prasels) Stmpas - PRTMENGINE transpMode Float
w - 'u- oset u PRTMENGINE globalTransPulse 0.
| N B l o x| P o PRTMENGINE globalTransPatterninterval 0.
(o ] vy 2oy [ souties & PRTMENGINE globalTransPatternID -3.5
A Pich incépendant L] PRTMENGINE gains 127
o PRTMIANA Manual 1
base  Barresol  Request » PRTMENGINE engine 1
ﬁ 3- Hoeo ool « soceo v PRTMENGINE playerEngine 0 trans alea -0.35 -0.3-0.2 0 0.2 0.
Puse  Bar: Boat » PRTMENGINE nb_pulses 9.
| s _ o PRTMIANA Manual 1
100
A
8 06 © Testinterface-1d (presentation)

Engine Global Transposition
Tarpo  Baresokson [0y puse

St o o
o] @md [0 | [somem][ 4] (000 o potwn e

Options

[[0n ] simise oo o, By et =1 o rat. POTIOIOS. Sy ces pivices:
[ 1 [m———— ot oo
LG o i o] [iowal [700]

[ LR - [ ]-




An polyR object

@obj_def polyR($period, $subperiod)
{
@local ...
@init{ ... }
@broadcast sync_all_loop() { ... }

@proc_def change_period($np) { ... }
@whenever ($fire)

{
Loop $period

{
Loop ($period/$subperiod) { ... }

}
@init { ... }
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An polyR object

Jean-Louis Glavitto — giavitto@ircarm. fr

@whenever ($fire)

{

@init {
print start $THISOBJ $NOW

Scpt := 0
let $fire := true

$subcpt := 0
abort $localLoop

$localLoop := {
Loop $period

{
$start body := $NOW
Scpt := Scpt + 1
if (Sactive)
{
abort $innerLoop
print "start L" $NOW
$innerLoop := {
Loop (S$period/$subperiod)
{
Ssubcpt := $subcpt + 1
let $SmyPitch := $nextPitch($myPitch)
let $myDur := $nextDur (SmyDur)
toMidi $myPitch $myDur S$SNOW ; ...
}
}
}
}
}
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An polyR object

@broadcast sync all loop()
{

Sfire := true

}

@proc def change period($np)
{
abort SlocalLoop @NOREC
(Sstart body + $period - $NOW)
let S$period := S$np
let Sfire := true

}

@method def change nextPitch($f)

{
SnextPitch := S$f(S$STHISOBJ)

}
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An polyR object
@fun_def nothing($obj, $val) { return $val }

let Sobjl := obj::polyR(6., 3.)
let Sobjl.Sactive := true

@fun_def iterate pitch($pitchList, $obj, $currentPitch)

{
return S$pitchList[$obj.S$subcpt % @size(SpitchList)]

15
print changePitch
__ := $objl.change nextPitch( @iterate pitch([60, 66, 63, 59, 55]) )

4
print changePeriod

= $objl.change period(4.)

13 antescofo::killall
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Trace of a program execution

print start 4 0.0 print changePeriod
print "start L" 6.0 toMidi 59 50 20.0
toMidi 60 50 6.0 toMidi 55 50 22.0
toMidi 60 50 8.0 print "start L" 24.0
toMidi 60 50 10.0 toMidi 66 50 24.0
print "start L" 12.0 toMidi 63 50 25.3333
toMidi 60 50 12.0 toMidi 59 50 26.6667
toMidi 60 50 14.0 print "start L" 28
print changePitch toMidi 55 50 28
toMidi 66 50 16.0 toMidi 60 50 29.3333
print "start L" 18.0 toMidi 66 50 30.6667

toMidi 63 50 18.0
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(0 |

Marco Stroppa ; | H ‘ |
Antescofo library | i =

- L v { . - - . H
for Totem control — =
I - | :
M qq Smig y R
j ] e
i *
. . s -
; SOURCE Object Definition g LS
S
@obj_def source($idn, $npoints, $namespace) :uqq-g drsireinen :‘
{ o ] e ‘ '
; local state a 5:::5 T ——
@local S$coordinates, $idnum, $last_action, $prefix namespace == ===== R e s s
e e —
; A broadcasted signal to all instances of source objects. !Ef;."“ ki
: e [_‘I!I-I o e o e g ey
@broadcast reset() { abort $last_action } ==4.15= .‘::--::::::: ::lm-
bt ™
) | P o e i e ) m-::
/1w fe ] b kbl
| ::gg o S o e e Y ———
) ) [ o
; igoto method will create a curve that goes | | PO ========iill
; from $coordinates to $destination in $dur time "g;}" b it P
@proc_def igoto($destination, $dur, $itp) == ‘EHH ;i%-§=--=.--
{ o A"%Hld [ T I e o i e ]|
curve FlyingEngine @Grain := 0.05s, i -i-.-...“'
@Action := { LR L] Y
: W wes L eseeeleas
Scoordinates := $x = [+ b b ] ;
@command ($prefix namespace+$idnum+"-spat") ($x) |y —- e"
- Ll '
} W | et
{ &
$x -
{ '
|
{ (S$coordinates) } @type $itp TE
$dur { ($initlevels($destination)) } o
[
} } fess
}
.
s » y
} [




Julia Blondeau
Phrasée
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Jason Freeman (GeorgiaTech)
Shadows, 2015 dynamic non-deterministic score

(excerpt from the score, Jason Freeman)
The computer tracks the choices you make about which fragments to play and how long you play each one. It always highlights the fragment you are
currently playing in blue and draws thick black lines to the fragment(s) you can choose to play next.
During your performance, the computer will vary how many choices it gives you about what to play next, as well as how it determines your options. It
bases these decisions on which fragments you have played recently and for how long you have played each. At some points in the performance, the
computer will push you towards repeating and alternating between the fragments you have played most often. At other points, it will push you to play
fragments you have not played recently. Some aspects of the computer’s algorithm, such as how many choices to give you and when to change
sections, are updated automatically at predetermined times during your performance.




Jose-Miguel Fernandez

gesture-driven synthesis g
—_
OSC or setvar
w - y
GeKiPe (Gest Kinect Percussion),
Philippe Spiesser (percu),
Alexander Vert (composition), Hypersphere, Jose Miguel Fernandez,
narits £50i6 do musiare séance de travail IRCAM 26/2/16

Jose Miguel Fernandez (RIM)  gonave




FINAL REMARKS



Computation:
function, process, interaction

INPUT x

Y

FUNCTION f: @
)L

OUTPUT f(x)
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Videos at http://repmus.ircam.fr/antescofo/videos



Arshia Cont, Philippe Cuvillier,
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Scientific Collaborations
* SIERRA & PARKAS (ENS), FLOWERS & POSET (Bordeaux), Inria Chile,
 GRAME (Lyon) ...

* and many more: UC Berkeley, UCSD, Salzburg U., Twente U, ...
Composers (and their assistants !)

P Manoury, M. Stroppa, J. Freeman, C. Trapani, J.-M. Fernandez, J. Blondeau, G. Nouno,
Y. Maresz, O. Neuwirth, L. Morciano, ... T. Goepfer, G. Beller; G. Lorieux... and many more
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PhEJDOEf ]EChderS;% . (UPMC, Since 2012) (UPMC, Since 2014)  (DGAVInria, Since 2012)
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