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A Support System for Music Composition based on Simulated Breeding

o Tatsuo Unemi and Eiichi Nakada
Department of Information Systems Science, Soka University

Abstract:

This paper presents a design of support system for musical composition based on Simulated Breeding,

a type of interactive optimization technique of Interactive Evolutionary Computing. In our prototype system named

Sbeat, each individual in the population is a short musical section of sixteen beats including three parts, guitar, bass,

and drums. The melody and rhythm are generated by a type of recursive algorithm from genetic information. By

selecting favorite piece among scores displayed on the screen, the user listens to the sounds and decides which should

be the parents to reproduce offsprings in the next generation which is generated through mutation and crossover.

Embedding some domain specific functions, we can build a useful tool to make it easier for a beginner to compose

his/her favorite musical pieces.
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O 1: A typical window of Sbeat containing nine initial

individuals as an initial population.
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0 1: Sixteen instruments seleceted from General MIDI

drum Kkit.
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36
41
43
45
47
48
50
37
38
42
44
46
49
o1
95
93

Bass Drum 1

Lo Floor Tom

Hi Floor Tom

Lo Tom Tom
Low Mid Tom Tom
Hi Mid Tom Tom
Hi Tom Tom
Side Stick
Acoustic Snare
Closed Hi Hat
Pedal Hi Hat
Open Hi Hat
Crash Cymbal 1
Ride Cymbal 1
Splash Cymbal
Ride Bell

n = decimal number of genetic code.

m = General MIDI drum kit number.
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1#tH#H—»remain
011#t—»rest
otherwise—-play

L .1 | Geneunit
rhythm note
Guitar
Bass
Drumst + + + + + + + + 4+ + + + + + + -
—~—
16 beats

O 2: Structure of genotype.
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fill_notes(gene, width) begin

w = (width + 1) / 2;

if w < 1 then set_note((gene[0] & 01113) + 4);

else fill_notes(gene, w);

1= W,

while ¢ < width do begin
s = (gene[i —w] & 11115) + delta(gene[i]);
set_note(min(max(s, 0), 15))

end

end

0 3: Recursive algorithm to generate the basic score from
genotype. The procedure set_note(k) stores integer k as
the next integer for the basic melody sequence. The func-
tion delta(x) returns an integer in [—2, 2] based on the

note part of the value of argument x.
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O 4: Part option dialog.
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O 5: Player option dialog.

gogbogobooobooboobobooboobooobo
gogboobgooboboboooboobooooboooo
gbooooboooboobooooboooobooog
gboboooooboooobooboooooboooo
gboooboobooboobobooboboobon
ggbooboobobooboobobbobooboobo
ubooooobooooobOoooobobooboOooog
gobooboobobooboobooboobo
ooooo400000oooboboooooooooog
o0ooooooooooOoDOObOO000OPlay0O
gobooO0o0ooobooobooooooocooooboogod
U000O0bDO0OOProtect DO OOOOOODOOOOO
gogboooobooboobobbobooboobo
ubobooobooooobooooboooobooog
oo0o0oo0Oo0o0O0o0ooOoboOoO0oOSync00O0OOOOO
gogbobooobooboobuobbobooboobo
gogboobgoobooooobobooboobooooboo
go0o00o0ooboOoOoooOoobobOO0LengthODDDDOO
gbooooboooboooooboooobooooo 2d
gooo4000000000D0O000DOO0OOOOOODO
0000000 1/20000 1400000000000
0000000000000 0Instrument 0000000
ubooooboooboobo2000000000000d
gogbooboooboooboobobbobooboobo
gboobooobooooobooooobooooboooog
gboboooooboooobooooboooooboobooogd
gogbooboooooboobuobboboobooobo



-~ = . - “Offsprings=. . ..
r $[. = . rn., ..:nian., —
= F = ‘r EP T ‘r I

. - . = = =

O 6: Individuals after mutation. The individual at upper

left corner is the ancestor of mutants.
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O 7: Individuals after crossover. The individuals at upper

left corner and middle left position are the parents.
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