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Emmy (overview)

» Background
Exploratory work: 1980-85 (mainly on a Mac in Lisp)

Originally employed augmented transition network (ATN); linguistic
model

Developed its own grammar: SPEAC

» Main steps
Encoding (basis = MIDI)
Classication by genre
Parsing of encoded works into signatures

Storage of signatures in genre-specific, composer-specific
lexicons

Generation of new pieces in specific genre and style
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Formative influences

Wind chimes (L)
Rhythmicon (top)
Aeolian harp (below)
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David Cope at work in his California home. Photograph: Catherine Karnow for the
Observer

Aleatoric
instruments

Observer, 2010: “You pushed the button and out
came hundreds and thousands of sonatas...”

http://www.guardian.co.uk/technology/2010/jul/1 | /david-
cope-computer-composer
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Process: Ars combinatoria

Leibniz: Rationale for

binary logic "of the
universe"

Dissertation
1690
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Musical dice games ==L
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http://www.schott-music.com/wuerfelspiele/tabelle.htm#
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Augmented transition network

Once upon a time there was a (adj.)
(noun). __ (pronoun) lived in a giant (noun).
One day a (noun) came along. __ (pronoun)
wanted to know whether (pronoun) could
(verb) in the (noun).

nouns

adjectives

pronouns

verbs
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Computer implementation (Emmy’s SPEAC)

» Select a repertory (one composer, one genre)
» Encode several pieces

» Parse them into five elements of musical grammar
Statements
Preparations
Extensions
Antecedents

Consequents

» Discover and store “signatures” (identify “earmarks”)
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Experiments in Musical Intelligence

Pattern-
matcher

Parse and store

Generate new woark,.,

Symbolic
data

Create grammar

I

Create "grammar

Sermantic realization”

data

Grammar
definition

/
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EMI's grammatical parts
SPEAC BEAD model (genetic

Statements algorithms/lattices)
Preparations
Extensions

Antecedents

Consequents

“recombinant music”

Structural encodings
enabling fluid sequencing
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Signature properties

» Are relatively short (2-5 events)

Are shorter than themes

v Vv

Are stored with approach and departure info

» Are described by intervallic relationships

v

Are not described by key or mode

» Lexicon built by recursion
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Signature specification (pattern matching)

Appropriate motives Signatures

No. of events = 2-5 Sample signatures

recurrence
0 <3 times

1 Less than ubiquitously

1 Not pervade all pieces

1 leap to chromatic 2
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(a) Figure 3. From Mozart’s Sonata K. 279, first movement (1774).
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Figure 4. Two versions of a Mozart

signature from (a) K. 330 and (b) K.
547a.
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Signatures e PRl
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Texture specific

Figure 1. From (a) Mozart’s Sonata K. 283, second movement (1774); (b) Mozart’s
Sonata K. 330, third movement (1778).
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Lexicon (stores) (= e
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. . . . Figure 2..Rand0m recombinant music and its analysis. “A” here refers to Figure 1a,
° Relatl on sh 1 p | nfo rm at| on “B” to Figure 1b; the numbers represent the location, first by the measure number

and then by the beat number.
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Figure 6. EMI’s recombination of segments in Figure 5, with signature (B7.1) and
suggested sources (t = transposition; v = variation).
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SPEAC Grammar

Statement plus extension Antecedent/consequent structure

Andante Beethoven Op. 26, 1st mov't Beethoven Op. 32, No. 3, Znd mov’t
PERIOD 1. Phrase 1. H__I‘\ Allegretto.
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Listening to recorded SPEAC examples

» Bach invention

» Bach Brandenburg

» Chopin Mazurka

» Brahms Deutsches Requiem

» Joplin rag
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EMI examples

Joplin

. xR Mus. Irrte.II.

e e e e i

&ELr L E=EE== i

| fre FeF» . _F E F £

% Jggg% = .
e S

< 2 = —— = ; B

et — 3 —

e r =
;"‘:Jj =L—— " —"= - e

5 . ——+ — £ T

- [ —— | — -




Ways of experiencing Emmy

» Listening to MIDI performances
» Listening to live performances
» Viewing the notated music

» Performing the music
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http://artsites.ucsc.edu/faculty/cope/mp3page.htm

Reactions to EMI

From MIDI files

» “Mechanical”
Too fast

Too slow
Too soft

Too loud

» Not human

vV v vV v

From live concerts

» That’s by a computer?
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Clariness in Bb

Horms in F

Emmy: Beethoven Symphony

4/26/2013
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Alternative approaches

Berggren (Sweden)
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Piano sonata in style of Mozart
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Computer Models of Musical Creativity

» Initiates process of signature capture from interactive user
responses

» Evolves its own lexicons

» Models broader processes of grammatically-founded processes
including
Speech
Poetry
Lyrics
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Hidden Structure

» Takes comprehensive view of 20t™-century analytical concepts

» Makes them available for compositional algorithms
Post-tonal music

Generative algorithms
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Emily Howell
» Debuted in March 2010

» Represents the second incarnation of Emmy

» Composes modern, original music

[Ryan Blitstein=former student of this class]
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Pieces by Emily Howell

»  From Darkness, Light
» Land of Stone
»  Shadow Worlds

http://www.centaurrecords.com/

http://www.amazon.com/Beethoven-Symphony-No-
10/dp/B0098WYOQ2/ref=sr_1_52ie=UTF8&qid=1367265 | 56&sr=8-5&keywords=DAvid+Cope

Variations on a Theme by Emily Howell by David Cope (Apr 9, 2013)

Latest release:

$+ $3.96 MP3 Music MP3 Music: See all 24 items
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Download or play now in Cloud Player.
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Customers Who Viewed This Item Also Viewed Pa
OCK INSIDE! M s LOOK INSIDE!
icr iC
‘ < | Computer Models of Well Programmed Clavier Virtual Rachmaninoff Beethoven Symphony No. New Directions in Music
| Musical Creativity 1-12 > David Cope 10 > David Cope

> David Cope > David Cope (Emmy) Audio CD > David Cope (Emmy) Yotk s (4)

AR (2) Audio CD $12.99 YRR (1) Paperback

Hardcover $10.00 Audio CD $44 96

$44.16 $10.00
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