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Plan

~ How to « make » sounds?
~ Real-time and non real-time
__Signal or physical synthesis
__Digital audio-effects

_ How to play (with) sounds

__Gesture control points in synthesis models
__gestures
_ Musical strategies

~In concert



models and imEIementations

~_Sound models are signal processing
algorithms

__Implementations are the way to make
them run



Real-time and non real-time

Imglementatio ns

~ MUSIC V and Csound : non real-time

~ Modular
-> new objects

__Driven by functions and events

~ Max-MSP
__Graphical

__Real-time
->|nstantaneous values



M

usic V example

INSO 1;
P9_HZ(W9) P6_HZ(W6) P7_HZ(W7) P8_HZ(WS)
P5_W5/4;

|0S P5 P8 B3 F1 P30;

|0OS P7 P8 B4 F1 P29;

AD2 B4 P6 B4;

|0S B3 B4 B3 F1 P28;

|0S B3 P8 B4 F4 P26;COM DTE GCHE;

SB2 B3 B4 B3;

STR B3 B4 B1,END;

B3




Notes with Music V

NOT 0128 1000 M1 32 .5 6.235;
NOT 2.2128 1000 MI 32 .5 6.235;
NOT 4.4128 1000 M1 32 .5 6.235;
NOT 6.6 128 1000 MI 32 .5 6.235;
NOT 8.8 128 1000 M1 32 .5 6.235;
NOT 11128 1000 MI 32 .5 6.235;
NOT 13.2 128 1000 M1 32 .5 6.235;
TER 48;




Fonctions in Music V

COM-

GEN02151211;

GEN 022512 .499 0 -.499 0;
GEN0235121.11;
GENO01451211 125502560 512;
COM------ - -
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Max-MsE examEIe
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“signal” algorithms

_ Perception based
__Additive synthesis == cumulate
__Substractive synthesis ==sculpt

__ FM , waveshaping.. ==model (clay)
__Granular synthesis == 7??



“(semi)physical”’ algorithms

~_Construction based

_Waveguide synthesis
__Finite elements synthesis



Music V historical examEIeS

~ voice JCR ¢
~ bell ({E
_jew-harp ¢
~ waveshaping ¢



“En direct de” Csound



Example 1 (Msp)
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Example 2 (Msp)
waveshapin
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Exemple 3 (Msp)
waveguide

TUTORIAL - Simple Karplus-5trong plucked string synthesis
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5 5
dac start dac stop

=

I
HMMMMM [Etcher neize burst]

i
E Scale amplitude

sy

[notein tapout™ 10,

biquad~ D545 0. 0. 0.

i
0299 Bogs |os|os |

ED. | per’
| -1

[ewpr 1000, 7 31

Conwvert flrequency to @
H iy

period in milliseconds EE Yapin~ 100

Celay feedback

[s trig ||= pitch |




“En direct de” Max-Msp



Sound tranformtions :DAFX
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Effect examEIe

_ whisperisation
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How to play with sounds:

entry Eoints

__Introduction of gesture in Max-Msp
__ Decision and modulation gestures
~ The mapping

physical gesture musical gesture sonic production
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Perceptual space (Gre
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Percegtual space gSIawsonZ

OPENNESS ACUTENESS




MDS space gRocheboisz
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Phase space (Métois

Sttt ¢ point in
control space
(v i) 4

Control Space
{Whasical Geshares)

Static state of the
systan ‘s dynamnics
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Dedicated space (a la Syter)
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Gestural devices

_ classical : keyboards, potentiometers
and joysticks

~ less classical : radio baton

_ other: caption of position and
movement (rotation, acceleration)



Bank of Eotentiometers




GraEhic tablets




Max-drum (radio baton




Driving wheels and Eedals




« digital » gloves




vidéol :
rotations




Video 2
waveshapin




Video 3 :
Le Souffle du Doux




InterQretation or imgrovisation?

_ Interpretation with digital music

_ curves and values depend upon gesture
_ Improvisation?

_ How much freedom?

_ Strategic choices



“Creative gesture In

ComEuter music”

_ Musical strategies:

__From sound to gesture
__Use of both hands (bi-manuality)



Ex 1: The voicer




The voice synthesizer model

e 2 pole model

R and 0 are controllable

e Preset of vowels




Digital control of a voice model

“How to do the vowels map”

 Find bi-dimensional gestures
e do a specific mapping

» Use the voice synthesizer filter
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Ex 2 : Scanned sxnthesis control




The Scanned Synthesis string

» [he Scanned Synthesis consistsof aslow dynamical system
whose shape Is scanned periodicall y

e The string model: a

circular string in ©< I ._
finite dif ferences o

* We can also use the string shape to control thedliders of the
graphical EQ




Gestural Control and Mapping

e 2different EQ: « Bank of IIR filters
 EQ with aFFT process

gesture Sring
apping T String model
_""-4\/\—/?-.\-—

B Sound In— @ Out
| . |

 Number of masses in the string model = Number of filtersin EQ

Sring

Filter’s| gains




Video examples




Ex 3: stochastic processes

‘ structure AO ‘ structure AO ‘ structure AO ‘ .....

v \ v

‘ structure A1 ‘ structure A2 ‘ structure A3 ‘ .....




Using a MIDI Ead




Ex 4: a virtual instrument

_ From the position of a
sensor

_ Mapping with a Maclntosh
_ Linked to an expander



Ex 5: driving a DX7

~ ADXT7isdriven by a
MIDI pad

~Sounds are mapped on
two axis

_ A Max program is used




Ex 6:The Photosonic instrument




A photosonic disc

4 GSview for Windows

Fle Edit Options Miew Orientation Media Help
File: disque.ps Page: 1

m@@lml- |+ [ | ||




~ Nice

~ Works with

~ No electronics

The real instrument

Instrument

light




Basic gestures

_ An optical filter is
used (right hand).

~ The left hand
chooses in a palette
of sounds




Sounds of a photosonic
Instrument




Digital simulation

~ Gesture Oriented :

_ A position of the light (3D) and the
filter (2D) -> one sound

¢ Plut filtre ¢ Plutot lumiere
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MSP implementation of the
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The filter simulation

graphic tablet

zone for the light {(mouse

ring position

>

amplitude

Zones on the tablet




The Qhotoso nic emulator
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In concert

Bistrot des sciences Entre les deux parties du débat : intervention musicale
“ART ET SCIENCES" illustrant les recherches sur “le geste créatif en

lundi 15 ayril. T8hH30 Informatique musicale” au Laboratoire de Macanigue st

LiRCH '.r.n';ij:-ligalr 1 Acoustigue. Sous le nom générique du “Tutti- quarti

- Py, . computing orchestra®, plusieurs instruments  virtwels

114, rue de Ia[ﬁﬂiﬁ?ﬂ:ﬂ?jﬂt;]jum Marseille inédits seront utilises dans des situations musicales

diverses.
Débat libre et gratuit
animé par Pedro Lima 3
a lentracte =
l i Ry AWEC BU Programime |

(1) ",!, '-'I!i e "D¥ici of dailleurs”
Th} ﬂ MMTJ Loic Kessous, “woicer”, {instrument de woix numeérigue)

w%nnrm Jean-Michel Couturier, percussions

Alexandre Morier, quitare

lﬁwﬁfﬂﬂ _.=.’ vincent Yerfaille, flite traversiere

lean-Baptiste Fabri, basse
Micolas Arnias, clavier

)

I-M. Couturier, instrument de synthé&se par baleyage

Loic Kassaus Alexandre Morier, banjo

e
=
e

I.-M. Couturiar ) “Disque 7297
EE——— Daniel Arfib, synthése photosonigue numérigue

Alexandre Morier, violoncelle

disque 729 Loic Kessous, guitare

I-M. Couturier, percussions alectronigues

7
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Videos glz

_ Tutti quanti computing orchestra at the Web
Bar




Videos g22

_ Tutti quanti computing orchestra at the Web
Bar




Videos g32

_ Tutti quanti computing orchestra at the Web
Bar




Conclusion

__Digital musical instruments
~ Computer-human interaction



