
From Experiments in Music Intelligence 

(Emmy) to Emily Howell: 

The Work of David Cope

CS 275B/Music 254



Experiments in Musical Intelligence: 

Motivations

1990-2006
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Emmy (overview)
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}History

} Work began around 1985 (on a Mac in Lisp)

} Originally employed augmented transition network (ATN); linguistic 

model

} Developed its own grammar: SPEAC

}Main steps

} Encoding (basis = MIDI)

} Classification 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



Formative influences
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Observer, 2010:  ñYou pushed the button and out 

came hundreds and thousands of sonataséò

http://www.guardian.co.uk/technology/2010/jul/11/david-

cope-computer-composer

Wind chimes (L)

Rhythmicon (top)

Aeolian harp (below)

Aleatoric

instruments

http://www.guardian.co.uk/technology/2010/jul/11/david-cope-computer-composer


Process: Ars combinatoria

Leibniz:

Math dissertation

1690

Rationale for 
binary logic

"of the universe "
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Aleatoric possibilities of musical automata (c. 1785)

http://www.schott-music.com/wuerfelspiele/tabelle.htm#
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Musical dice games

Sample dice game:
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Process: Augmented transition network (Cope)

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).

Ånouns

Åadjectives

Åpronouns

Åverbs
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Computer implementation (Emmy)

}Select a repertory (one composer, one genre)

}Encode several pieces (one genre, one composer)

}Parse them into five elements of musical grammar (SPEAC)

} Statements

} Preparations

} Extensions

} Antecedents

} Consequents

}Discover and store òsignaturesó (identify òearmarksó): 

recursive procedure
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EMI's grammatical parts (c. 1990)

ÅSPEAC

Å Statements

Å Preparations

Å Extensions

Å Antecedents

Å Consequents

òrecombinant musicó (IEEE)

ÅBEAD model (genetic 

algorithms/lattices)

Structural encodings 
enabling fluid sequencing
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Signature properties

}Are relatively short (2-5 events)

}Are shorter than themes

}Are stored with approach and departure info  

}Are described by intervallic relationships

}Are not described by key or mode
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Signatures

Sample signatures

Signature specification (pattern matching)
} Appropriate motives

} No. of events = 2-5 

} recurrence

Ã > 3 times

Ã Less than ubiquitously

Ã Not pervade all pieces
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Recursive process of identification



Signatures

Composer specific

Genre specific

Movement specific

Texture specific

Signatures

Composerspecific

Genrespecific

Movementspecific

Texture specific
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Signatures: Lexical 

differentiation

Lexicon (stores)

ÅIndividual signature information

ÅApproach (òpreparationsó) 
information

ÅDeparture (òextensionsó) 
information

ÅRelationship information

Composer = Mozart

Genre = Piano sonata

Movement type = Allegro
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