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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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Auﬁr's Intervention

Select Individual for Next Step

1: Overview of CACIE
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2: “CACIE” interface
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3: Tree representation of musical phrase

2.2 EBIEFRR

2.2.1 ABEICLIEFTEBEDORE
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B LTlbnsg, &k, TovY —E&EE GP 2o
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2.2.2 HERE/—F
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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))

MS

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

MU

Return a sequence as follows:
MU (ab) (cd) = (Uac) (Ubd)

CAR

Return a sequence as follows:
(CAR50\% (a b ¢ d)) = (a b)

CDR

Return a sequence as follows:
(CDR50\% (a b ¢ d)) = (c 4)

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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4: Developmental process of a Recursive Terminal
Node
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5: Example of a Recursive Terminal Node

PRTHDZEEWZ 5, HEIZ2 -3 N RAND
Recursive Terminal Node 1, H B39 2 8 H O
J—FICESRZ 6ND. X4, 5 IZBMAIZRT.

2.3 EETFIRIE

R VEEE O AROZM & I GP o— 1SR E% A
L7, FRERERE LT, @EDOEEANTOHI RO
DAlIZ Increase & Decrease & \» 9 Rk lE2 A L 72,
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BERERL LCHELEZLDTH S, X 613 Increase 1
fEDflZ R LT3, ZOEEZBEHING / —FiEo7v4
DITBIRIN S,

Decrease & Increase D DIIETH 5, 7 v ¥ LITE
W7 I, — F 2 Z2OET ORI, — FCE SR
3. WIEX 72T, F 72 Decrease $REIZ, RO Gefaik
DEIVPL—FITL > THRD 5 N RAZ B Z 7 IR ISR
WIHEHI NS,

¥ 7, BEEExEH T 2{kIZ, Fitness-proportional
Selection IZ k> T D EN S,

24 AVHY—=TxAAEEHRT7AOER

RIWVF74—=ILR - A—FAL 25 =T 1R

CACIE TI&, #ib L 72 Multi-Field User Interface D%
AT RAL 7. 2R THY, A V=T 2L RAD
74 Y F7EIoIg o, 2N R & FERDER

2.4.1

6: Increase mutation

/N :
#1U #2 #SS H> /U/ \S

#1 #2 #3 #8
#5 #8

7: Decrease mutation

AENG, FEIIZERINERICBENZEEHHmZ T
KHlDY 4 v F7IcFREN5, b LIERIRICAS T
¥, - VIEHEFEMZER TS I LA TH S, £
7B T 2 FHEMO IR A L EES H UL, #Bmild 5
Genome Storage % W CBIEMOHIC Z Dk E AT 5
ZEHTES.

¥, WEOMATEIEDHERIN TV S, —F»
REMRDBIERLERT 2 FELEA L 2. ZOFHEIINEE
BSEERAVET RIS B W TR D EREMIC B W THEMITH 5.,
CACIE T3 9 % Genome Storage %3l U T, Hfaff
% phenotype TH 25 MIDIA RV P A+ 2FTF A7 7
ANELTHALZD, WYAHRZIT) ZEVAETDH 5.
2—HFREHNETFIA LT Y TBIET S LickD, B
BARDEIEPEREITI.

2.4.2 {EHMZ7OtELRADESESEL

CACIE I8 o4, 75> v 7 FHoEho
W% € TN L % Multiplex fi&IC k> TiTbn s, 4t
BNz Y J >y 7 BREOEM ORI O0I27) &
N5, BENET CEOEIEERT 2B, RicEiz v
T —7 L ZDEREEERT 2BR, RBEEERI LT
F— 7 REREEFR LB —20ih s L THAEDLE S
BETH B, EESIRZIDT Ty 7 EEOBEREEIN B
52D AA 7, CACIE TiF, 2—Hz—EoHERT
a4 9 2D Tldz <, BEIIicimzAEmL Tnl, 2o
BAERBEIX, ZNZTNOBERDOMEEE MIDI #RX—RA & L
72ARVEYAFELTZZ AR—b L, KEIDOERDMKG
J— R L L CHIBIEMAERIRIC A v 72— RT3 &) gk
WHWCHBLTWS,
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Elements
Step (Terminal Node)
Note Array Set of Note € (0eerine
Motif Note Array
Piece Motif

8: Multiplex Structure: Phenotypes of a previous

step are used for terminal nodes of the next step

PlayBack
Each phenotype

Genome Storage

Individual Individual

Individual

Store
from Population

(individual ) (individual )

Re-Inject
a structure data

to Evolution process

Export phenotype

Destract for next step

9: Genome Storage - Storing the user’s ideas

2.4.3 BIEFAML—Y

2 DTHICRZ %7 4~ F713 Genome Storage & W
¥ %, Z® Genome Storage \&iE{LDMWREIZ T 25 12—
Y ORI 2B 5 2 FHIHT 272D RBEL 72, 2—FiFwvwo
TOHRUERP ML U & ik z IR L, 2okt
phenotype % Genome Storage IZfRE (Store) 95 Z & 23
" TH 5. F7, Genome Storage IZE Z 6 1L AHKZ >
DTHBEMANFFA (Re-inject) T2 Z EDARETH 5.

Z DIz H Genome Storage 1%, BB DEAED Gtk &
ARVIFYARAPZTFAL 7740 LTHIAIL, HUD AL
P2 RO, ZhUC & D 22— osgetaikr FECEIE LEM
IZ Re-inject L7z 0, Floa—HARADBRIHZITERL 7
puttafh 2 SN AT 2 8EDTRETH 5.

Multiplex #§i& (% Z @ Genome Storage DFEHE % VT
FHINTEY, (FHOEAT v 7OWAUIN 10 297§ X
PRSI AU

3 RERER

BEFRIEES AT LOZUMEBEET 272012, FERIC
TF—7 LEMOERETo 7. FESIE SMF DT World

Set Parameters
Functions and Terminal

Store

Genome

Evolution Process
Re-Inject Storage

Is it enough ?

[ Next Step ]

User

should collect materials for the next step, trying to

10: Flow chart of evolutionary process:

apply various combinations of parameters, functions

and terminal nodes.

Wide Web FICHIRL 72,

http://cad.lolipop.jp/public/projects/
ecmusic/master_thesis/master_thesis.html

MGz, ZBBECO I Tiio k., £9Hhols, v —ME
¢ Recursive Temrinal Node, Rk 785 F1/E% D ®
%7212, Genome Storage % {HH 3 I\ FHl DA %
frotz, VU —RENZ L E o7 DR UEZ 4T 5
EIIHEL TS Z L 2R L 72, ELoBRofSR %X
11 2R T,

Rz, MEALEGRVEIEO 22— A ¥ 7 24 ADFY
W2 D ® 5 72 012 Genome Storage Z#FH L 7zEF—7

#0 (SFILP_.5.0S 13 R.04)
- T

5

o v 4 -

#1 (SFILP.5.0S 1 3FILP.5.0S13R._04)
5

o EEE A

#2 (SFILP.5.05SS133R.04)

T
: ; =5
#3 (SFILP5.0SST103R.04)

T T
e s T

oL

©

11: A family of score fragments: #0 is parent. #1,
#2 and #3 are offsprings.
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12: A evolved piano miniature
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