Ensino e Pesquisa de
Computacao e Musica no |l

Marcelo Johann
Marcelo Pimenta

COMPUTER MUSIC LAB

LCM

A Informdtica &(_’
UFRGS  UFRGS

Série de Seminarios do
Instituto de Informatica

Ensino
Marcelo Johann

COMPUTER MUSIC LAB

LCM

3/11/09



Pequ|sa Marcelo Pimenta

COMPUTER MUSIC LAB

LCM

Pesquisa

Rosa Vicari

Estudantes e Colaboradores

. COMPUTER MUSIC LAB
Luciano Flores
Evandro Miletto LCM
Leandro Costalonga

Eloy Fritsch
Eduardo Miranda

3/11/09



Conteudo

ENSINO - procedimentos didaticos
Historico
Consonancia e Escalas
Timbre e Espectro
Métodos de Sintese
Exemplos - produtos e aplicagdes
e Software
e Hardware
Pagina da Disciplina
e Material de Apoio

Seminarios 1 2006 - Computacdo e Musica - Johann / Pimenta - Slide 5

Historico
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Telharmonium, 1896

» Thaddeus Cahill (dinamofone)
« 60 ft, 200 ton e ~ U$ 200,000

— Geralmente tocado a 4 maos (Bach,
Chopin, Rossini..)

Sy
)
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Theremin, 1917

, Oscilador
Valvula | 1

Lev Theremin
. (1917)

Lee De Forest 2 osciladores
Controlados
por antenas
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Orgaos Hammond, 1932

» Laurens Hammond

— Motor Sincrono

— Clock Company

— Transmissao automatica

— cinema 3D (estéreo) |
« Orgdo Hammond

— eletromecanico

— 91 tonewheels

— Sucesso imediato

— 1 milh&do de unidades ’ﬂ"f
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Mark || RCA Music Synthesizer

* Mark Il RCA Music Synthesizer (1950)
— Herbert Belar e Harry Olsen ... .
— Principal compositor:

— Milton Babbit (serialista)

+ Compositions for Synthesizer L
(1961)

+ Esembles for Synthesizer

(1964) para tape-music.

Primeiro software

* Music | (1957)
— Max Mathews “pai da CM”
— Base para o cSound
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Sintetizadores Modulares

« Robert Moog (* 1934 12005)
Moog, ARP, EMU, Oberheim, Roland, Polyfusion ...

‘ A

______________
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Compositores

» Walter Carlos (*x1939) .
» Switched on Bach (1968)

 CONCERTD NO.3/AR BN A

Seminarios 1l 2006 - Computacdo e Musica - Johann / Pimenta - Slide 12

3/11/09



3/11/09

Consonancia
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Escala Ptolemaica
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Temperamento Igual

ottt Escala. Escala P orce‘r;:agem Intervalo

Verdadeira Temperada Diferenca de C

(AR 1,00000 1,00000 0 Unissono

CE Dbl &, —_— | 1,05946 Semiton

D e S A e 1,12500 1,12246

D#-CEd" L 1,20000 1,18921 —0,9 Ter¢ca Menor

S B AT 1,25000 1,25992 + 0,8 Ter¢a Maior

| s P 1,33333 1,33484 b + 0,1 Quarta

ERGb .. — | 1,414214 = /2 Tritono

(€ e e 1,50000 1,49831 0,1 Quinta

OF HAbE = 1,60000 1,58740 — 0,8 Sexta Menor

AL U G 1,66667 1,68179 + 0,9 Sexta Maior

A BT — | 1,78180

L Ty T 1,87500 1,88775

(SIS LS 2,00000 2,00000 0 QOitava
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Software para Afinacao

0006 nonoctave.com: Musical Tuning & Microtuner Software
http://www.nonoctave.com/tuning/ a{Q~ Google
[0 The Synthes...n C++ (STK) Perry R. Cook Center for C...d Acoustics

»
nonoctave.com / microtonal music & tuning software ContactUs | _ m

e "Tune in now and catch a zesty
S0 NONOGTRUE.COM iyt e
* Microtonal Music Software enlightenment!
PRODUC

Li'l Miss' Scale Oven IntervalCalc Calculator Nuscale Dynamic Retuner Retuberator

Got to the point in your music where ordinary scales
just won't do? Trying to navigate all the different retuning Top Ten Reasons

standards on all your synths can be really confusing. Don't to Believe

speak hexadecimal? All the scales you've tried to make : ’
sound like gibberish? Wish you could analyze what makes a §§ 1 Mac'hke fitand v
tuning sound cohesive? Where do you go next? finish P
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Scala: free + database

606 X000 XI Scale CENTS Plot
File Edit Modify Combine Approximate View 000 X' Fifth-Third Plot
1/4-comma meantone scale, Pietro Aaron's temp, (1523), B/5 beats twice 3/2

S@D | Q &m
;) B [ i
Open Save Iput Edit = Stop | s O OO X| Show Horagram é E,’ﬁﬁimg g: gﬁ

1159 e

1/4-conma meantone ¢

12: 2/1 1200.000 octave
|

Primes not mapped: 2

Not all pitches mapped

hor > 3/1 -ver A 5/1

*
*

(o]

|

Step size is 100.0000 cents

76.049: 1: 100.0000 cents, diff.
193.157: 2:200.0000 cents, diff.
310.265: 3:300.0000 cents, diff.
386.314: 4: 400.0000 cents, diff.
503.422: 5:500.0000 cents, diff.
579.471: 6: 600.0000 cents, diff.
696.578: 7:700.0000 cents, diff.
772.627: 8: 800.0000 cents, diff.
: 889.735: 9:900.0000 cents, diff.
10: 1006.843:  10: 1000.0000 cents,
11:1082.892: 11:1100.0000 cents, ¢
12: 1200.000:  12: 1200.0000 cents,
Total absolute difference : 1.437059 ste|
Average absolute difference: 0.119755 s
Root mean square difference: 0.145835 ¢
Highest absolute difference: 0.273725 st¢

7
I i i
I X Close |

CONIUAWN

5= 9= 05048202
=793 208973529

lly even Steps down: [0 g
@ Save As | @L{elp |
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Timbre e Dominio F
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Sintese Aditiva

« Orgao Hammond (1932
— 91 tonewheels
— 9 harménicas por tecla
— 9 barramentos

— drawbars = vol. parciais |
* 1500 contatos vn'ﬂwnﬁvﬂu“wwww' AL TLAN vﬁv“u"

88 8800 000 v

88 5324 588 v
80 0000 008 :

Wave Shape Resultant

Anﬂﬂﬂmﬁﬂm nnM\lW\ﬂ

* 8.5 milhas de fios
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Sintese Subtrativa

VCO :
Ondas complexas -

[[elele)

dB

Envelope, modulagoes Filtros (Low-pass, high-pass, res)
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Sintese FM

John Chowning, Stanford
Yamaha DX7
Basic synthesis:

output = sin(frequency * time);

FM synthesis (phase modulation):

modulation = sin(frequency2 * time) * hardness;
output = sin(frequencyl * time + modulatlon
Algoritmos: ,r
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Modelagem Fisica

Digital Waveguide (patentes Stanford, Yamaha)

-L

> 7
- .

Output R(z)
éf}’ Ex: Yamaha VL-1

L e

<
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MIDI

» Musical Instrument Digital Interface (1983)

— Comunicacgao entre instrumentos musicais digitais

— Usado por qualquer instrumento (qualquer fabricante)

* Interface serial assincrona, 31Kbps

 Informa ocorréncia de Eventos com mensagens

MIDI Odt Y e MidiMessage data ficlds MIDI Inod
4--'—-'—-_—__ ’ o 3 DA pi e -
2200
1.1 T
3 3¢ serial
vz i) - inpal”
"0 eNI3e (2504
,LE oploisdldlor
p2() Of‘homl
e miby e
- P
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@

Software

» Steinberg Cubase

| Cubase SX Project - Quick Start Song 2. npr

EEEEST

]

® (2= ) Errrr—
e
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Virtual Studio

* Plug-ins VST
Guitar Rig
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Virtual Synths

* Arturia Minimoog

ORPY D um

1 i B
Botmaver| QDI H N e | e | D ]
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Musicos Automaticos
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Novas Interfaces

Para
DJs
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Interfaces p/ producao

Superficies de controle

FireWire

Seminarios Il 2006 - Computagéo e Musica - Johann / Pimenta - Slide 31

Pagina da Disciplina

www.inf.ufrgs.br/lcm

:: Courses

— LCM - Computer Music Lab - CMP530 —
| L http: / /www.inf.ufrgs.br/lcm /web/index.php?option=com_co & ~Q- centro de musica e [+)

COMPUTER MUSIC LAB

LCM

-
Research in Computer Music

MAIN MENU
Home
News
Members
Research
Publications
Courses
Downloads
Links
Calendar

The paper "Using CODES: Cooperative Music Prototyping and usU
Educational Perspectives”, by the LCM team, was presented in
September 2005 in celona, Spain, at the International Computer
Music_Conference - ICMC, one of the most important international
conferences of the computer music field.

Home

CMP530 pSE

CMP530 - Tépicos Especiais em Computagdo: Computacdo e Musica
in portuguese)

iais | Trabalhos e Notas | Bibliografia | Links

Baixe a simula completa da disciplina (.pdf 132kB). \:
v
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Thank You!

Marcelo Johann
johann@inf.ufrgs.br
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