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CACIE: Classical Piece Composition Aid System by means of Tree Gene Reperesentation
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Research on the application of Interactive Evolutionary Computation (IEC) to the field of musical composition
has been improved in recent years, marking an interesting parallel to the current trend of applying human characters
or sensitivities to computers systems. However, past techniques developed for the IEC-based composition have not
necessarily proven very effective for the sake of professional use. This is due to the large deference between data
representation used by IEC and authorized classic music composition. To solve these difficulties, we purpose a new
IEC approach to music composition based on the classical music theory. In this paper, we describe an established
system according to the above idea, and how successfully we can compose a piece using the system.
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1: Tree representation of musical phrase

7 1: List of part of functions

Connect two arguments continuously
(S ab) =(ab)

Connect two arguments simultaneously
(U a b) = (ab)

Make a repetition of two arguments
(SR 5ab) =(ababa)

Apply rhythm pattern of 2nd argument to
1st argument

(D a(60,100,10) b(62,120,20))
= a(60,100,20)

Apply pittch pattern of 2nd argument to
1st argument
(P a(60,100,10) b(62,120,20))

= a’(62,100,10)

Apply articulation pattern of 2nd argument
to 1st argument
(A a(60,100,10) b(62,120,20)

= a’(60,120,10)

RV

Reverse ordering
RV (a b)) = (b a)

v

Pitch Inversion
(IV a((60,100,10) (62,120,20))
= a’((62,100,10) (60,120,20))

TP

Transpose
(TP+5 a((60,100,10) (62,120,20))
= a’((65,100,10) (67,120,20))

Return a sequence as follows:
MS (abec) (de)) =(adbce)

MU

Return a sequence as follows:
(MU (a b) (c d)) = ((Uac) (Ubd)

CAR

Return a sequence as follows:
(CARBO\% (a b c d)) = (a b)

CDR

Return a sequence as follows:
(CDR50\%, (a b c d)) = (c d)

ACML

Return an accumulated sequence
(ACML (a b c)) = (aababc)

FILP

Return a sequence contains repetition with

pitch transposing as follows:
(FILP+2 (60 63) 65)
= (60 63 62 65 64 67 65)
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3: Example of a Recursive Terminal Node

Increase #EIZHTE D Recursive Terminal Node Dl & %
RS E L THEELZDBDTH S, X 413 Increase BHED
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4: Increase mutation
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5: “CACIE” main interface
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6: “CACIE” Tree editor window
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Configuration
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7: Multiplex Structure: Phenotypes of a previous step
are used for terminal nodes of the next step

Genome Storage

Individual Individual

PlayBack

Individual Each phenotype
Store
from Population Individual Individual
Re-Inject </
a structure data Export phenotype

Destruct

to Evolution process for next step

8: Genome Storage - Storing the user’s ideas
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*1 http://www.iba.k.u-tokyo.ac.jp/~dando/public/
projects/ecmusic/cacie/results.html
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Functions and Terminal
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(ii) Evolution Process
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9: Flow chart of evolutionary process: User should col-
lect materials for the next step, trying to apply various
combinations of parameters, functions and terminal nodes.

10: A part of piano miniture.
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