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Artificial Intelligence Applications to Music Composition
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Abstract This study aimed to provide an overview of artificial intelligence based music composition programs.
The artificial intelligence-based composition program has shown remarkable growth as the development of deep
neural network theory and the improvement of big data processing technology. Accordingly, artificial intelligence
based composition programs for composing classical music and pop music have been proposed variously in
academia and industry. But there are several limitations: devaluation in general populations, missing valuable
materials, lack of relevant laws, technology-led industries exclusive to the arts, and so on. When effective
measures are taken against these limitations, artificial intelligence based technology will play a significant role in
fostering national competitiveness.

Artificial Intelligence, Music Composition, Al-based Composition, Machine Learning, Deep
Key words :

‘Learning
I A& 2 Ch[1] AE-S o2 v EYA o] FA= e 1 3
Q) Q3ATol B AAA g W, wE 42
AeATE AN o] AL Ae] FALDA A= o712 AAZ Qzbe] o] Hri A
EE 3 EAgel o R Aio] H EYS sp1 WESE B4H AERS s Aleke
43¢, stFodxtgista A8Soty (FE5A R Received: August 19, 2018 / Revised: September 20, 2018
‘F% 2018 8¢ 19¢, =AY =EY: 2018 9¢¥ 20¥ Accepted: October 6, 2018
AAGAL: 20183 10¥ 6 *Corresponding Author: imperial-groove@hanmail.net

Dept. of Applied Music, Hanyang Women’s University, Korea

- 261 -



Artificial Intelligence Applications to Music Composition

ol ek Mg B FelA Abare] AbEo] tha Wl
okl oW Alghe B3 FoAS =ehflo] £3
ArdA Akl A Mgk QIAE "k [2, 3] o]d #A
oA Ao AFAT AFZaaHe ofjHH Fxrt
B 719 ot tigh 2ol 7uks] o} 7]EAQl
T AoAde Hol= 7t At Ao Aol
BHaka ok & 4= gk

AFAFo| 3= 2ol dis] dFEe] Aol
ol AL FF 7)&d o w3 IFA T A
223 7)% e wE Zeltk e oln 10

2274 Emily
(http://artsites.ucsc.edu/faculty/cope/Emily -howellhtm)
o] A=k ‘WARE Fo] wako] Aty A~
Egto] AFE FdE vb Atk w= University of
California, Santa Cruz 2] David Cope 1527} 7§23} o]
AFAE 7Nk 23 AZE o= Z4 5 ol Ho]~
£ o R #ate] 20hE st o]% Al d=
ol wheh 215 sk SIElE B QlE o]~ W
218 ZBHoz ALtk 20099 <From Darkness>,
201243 <Breathless>ol2h= AlFoZ Aol g = ¥
e 7] ek eyt o] B9 A= w712 2])
FzolA ol Folxl7]ol, F=e] JIFAls 7N ~EEY
Akl A9 (httpsy//www.jukedeck.com) ©] 7iEkel
2 S0k ol ‘ALM o] 2014 d0] A&k 2
el HEFS A thFe v Apisith
Ty Uukar (AlphaGo) Z2 139} o), T17k *rA]
o] 2 Wig dHo|HE 7Ivke R Z|Al A 29 &
5 Al7IE 98 (Deep Leaming, Deep structured
learning, Hierarchical learning) W2}o] XR-8-%HA A&
7] QlFAs Ao ZraHe 1 44N AnES
=i AER SHAAGTL
21 Aujz A Az Ede] AbY H
o o] AA A=Al A& A8k 3

3 7% Mgy BEe gL wEs kg

Howell

-

Il IZX|5 7|8k &= =20l

2 vk
(We know more than we can tell)."2 %= Z2}
Heol A4E HAAE A 7 o] o] & &
Hap Zodtk 22 13sh] JE nAEskd VEel,
PA Ao T|zEE rEEe] FAlet ASFEE g
FA17171 o El 7]

5 AzRle, A Qo] eiF
Qe AT AEE AR AATE HHow
AA e AFAS A2E AL ABHReE
AARA F48 dolHE HE ¥ S5ty YuelF

AN Wk B4 Be w1l 7

Al
)
ol 4
lo
R}
ol
o 3
(o
fitl
-0,
:(I)l:,t
inj
M
rlo
a
(AN

S ZH H=d, 1980 o A 533
A& AA o]2 (Deep Neural Networks) ©] BlHo]E]

Ae71E3 AR shEdo] e e Ve

o] 7l HA], ek T 2HE WAl 6L 7t
& SERAS vHEoldith[4] olwf FHe] AnE A=
o] AAHoz QT EE AL okAel o]t Es
AER AR Zoples el dolert Wd &
To =

2, AAHOR FH50] Qlel, Yelde olw
Mg 7ol Wle] B olalk Az HEel
A3} Aol A ok Aol e Nesron
o] glzte] Fah 7152 WIS ekl
SN 3 Afelol el BF BgHE ol

;

&
EAQ e AT WA Az Rl Lof
A SIS Afelol 2 o] ol glrkis Aol A 2 59
g w3 o By R A3 ARH 54 55
si7ke SHgolA o) ot 2 5SS thp
Hoz AN, £ B5G PO 2FY 5 9
the Aeld, 7S] dolEE oz @ Helyel
Suot gyss AnE wgon, ot 4 gere
gol AFAT A Feot A4 R AT WAL 7

A Q.aL ek

- 262 -



The Journal of the Convergence on Culture Technology (JCCT)
Vol. 4, No. 4, pp.261—266, November 30, 2018. pISSN 2384—0358, eISSN 2384—0366

2. AFAT 719 FA FoF A= 3. d&AT 7Ivk g (W) o 2=

n)3 o|ddje] AFE I Donya Quick e 7P 712A el ASE 7N e A
20154, Zeeh (Kulitta) 2= o159 93A% 7wk 2 ol FAGHTE beglon, 2% 74 def <dejxl
FTRIUS AR A P ZRae] & F5 ZRAUE AA e UheANE (garageband)
& WOH Ae vhae] g B A%e Fejepe] Al wulel MHEEALE, IARESSE S oA o
AES, b 2ol Y 10020004 EdE F Al FEACIRS TPeR 88 Theh M 2xEdol
of AEAA ong A F A3 2 Fio] oy B A Y] RIS A=Al Gotdl thd
= A8ANE dxsiua 2E duife] 249 on  7e A FE 47 B2 oEstaL ), 4uk o
ARE o g3l 71 A9 zFe BAslel Alze A Ol ARGl ofeiEel A
To uSol= Salele] V)% 4326 tld 277} 3 2014 el A3 ¥ New Yawwk Startup Amper
B wRAEe] gl Zejal Sob Ha mz—aA  Music® AFAT 7N A B AFE 99 Fe=
of et shAle} At el ATk THsaE g, 7P FYE NS 919 900 W 2 BEesislal A

20164, ofolul Bl==2A] (AIVA Technologies) = ATHITRE Seivkat sled], vi=
okoln} (Aiva, Artificial Intelligence Virtual Artists) 2 EF¥1 A& (Taryn Southern)3h 3H71 #4313k == 2018
= o2 A% At pweigdon s, wEg 9 FAE HE gl ofd g UL, FAAEC] ARl

W BAEE 59| wak gute] I8 dhgate] @ A o ARbe ARAR dell ¥ wol AR ¢ Sl A
7 ot SET} o Ao EAS s AL e =01, dEAeHe] Yl dis sgAd WrrE
Bge @t} Ea] wEolAe] 23S koly] 9 = HF SITh 20179 s ¢4 v Ao HRREE
234 TS AgSE WAoR T 3o 3 B EE (Hum on) ZRIAHE JHRIe] s R
e mse] B340l e ARA AeAT A S FEN 26 SdRHoR AT TS %
289 PHEHE AL By o, ofd xeks o A AES HI=IA A otRE A3t
o] ol =AAS|(SACEM)7} Q148 Hz9] 714 of 2016\, 24 #57E s A2 (Sony Computer
ErER S2Y7|% slgon Axw ofolupyp = Science Laboratory) 7F fFE AdE Sl AA Hx
& gotse AY 2 Bae) wPgeton AHgEwa 2 IR TN JEE 2o sl 7 A=
T AT olAgure 1 9Tt 2232 FlowMachines' 7} Ho]EJ#|o] 2ol 27+

0179, ATAZWE 43 vialely 5, deide TN wAS EhR, AREARe] AAle] med v
24 ATAT FA (Al Duet) & FFolA g == SEUS] Daddy’s Car’sh 72 AE 2Epele]

Mr. Shadow” & 2=givh vt 2E 2= 3y Atk

¢

2

colojel AZEY S A o AEER Au = UTATUER FEE A2 o9l WEY T

9 Fzow AeEy] AR AR FAs Fo o Z12AA AES ALw A 5 b AQfel= w4

o] Ao wAYyY 9@ Zges 24 sk wpgr el @Yste] AEE U Aol

(Magenta)’ ZZAEC] o307 whEojx o 7%} e @, GIST A7 378 389 obg%
| 1%

¥
o o
N
N
-
XN,
3!
AC)
o
=
d
=)
=
5.
g
o
2
é
=
2,
X

3]
7 WS FHEk] QFAlT TR AH
LEREke] @xek vp Quu) o= ek H %9 QFA
% Boid) 2 WA o]F o]
207 ZRES AAEa 9l

549 AElEY ARGl AZ=glo]H (Melodrive)

iyl
o ~ ¥

- 263 -



Artificial Intelligence Applications to Music Composition

o,
2EFES]] FARQI AgdflelE|ErRl=s 20189
Ao} (Musia) &= SE3F A3 X5 7|4t

)

o] oS ZHsle] AAglT) olof kA 2017, ZF
otk Al= ‘o ER(Atmo, Generative Music for Spatial

Atmosphere) eh= A= 2 788 Aokt 9 &

S
A Wil Ao o] JIAE ZMAfeEE TAE HA
F27} 2BHEQ B|AF FAR o) o)e sftE]o] wk
FHULE o] A A FEo) A3 /Y S uE
AL QY Fr glon Y7 drE UL nhe
om v FER ANE FEo] W Wgow 39|
AP YL AR 24E Es A5k,
APEAY $A Ae2 zdste] Zaro] 4eA Atk
= 54< 7K

-
)_]
©
&
=
e

B NEEREE T I

g
ow ‘FHZ (Humelo)gh= olE9] &g
AR

5 ek
AFAE 71wk A Z2ade Lo vy AES,
AE e B4 Are g duFs 55
o] ol Fggrt

AEd a9 5, A7 10009 o4& =
9 Zlew dejA gler, S sAkeh gkl &
o2& sk gla kEe 3 7= T Wi &
AE ALstar givk dg Zzage] g, "Helds
7IRko.g gk A=y AR}, op7], vholuE], Rz A, of
AetolA, W E 5& Adshs Z2YM a7l 47
2329} 3827} 285E AEE FLH9 FY S
Qo

T FAAR ExE A2k AFAs A 22
How ‘Bl Z)(Branfm)'s & F UeH, o=
ol¢h AT, I 22 54T AVl FH= Fsist
71 913 54 H3t g5 Agshs ARe 5 A
dhz gAoltt. AAlw v= dEd diEde] 471E
e el Fgohs Aor A gk [7, § o]l
oA 2012 | AE © v=e] AEEQIA] WRE s

Htjo] (Melomics Media)= Q17Fe] 2= &S HQ
= sHA o2 AdHlellA 3 S AAZE 2=s st
= WS Fsked, ol ASHS T Soks A4
gt g o5 dlojEHlo] 2 3} o] HAl ~Ew 2~ ¢
st g9E YJEohe vt Aol Mg 1 g9E
S8k T, 10]

4. 1EAT 7|9k A= gl A 21

n) =g Absh 9IALs AT A (The Defense
Advanced Research Projects Agency, DARPA)' = ¢l
AT AT ZEAE AT HEE APkl o
o] T W2 AEEY MlEs ne ZRAEE o
2015130l 212kl K. Thomas®] 58 A (Jam) A7}
7hsd A= 2R N Alfolth[11] el AT A
=9l o] gt YHE= A2E AT FxAoy 3o
et gigt2 ®Ba o]yt & ‘Communicating
with Computers project’ & A2 ¥§A|7]= 2
gzoldrk o] Aol Al Fo] AEF npl=

dolulzs, #el A 5 dAbEel A= QFAEe of

¢

/=)

fto =2
o x
kT N
o, z
= =
0 =)
+ >
N k)
N oL
f ~
r2 rE
N -
il e
e al
1
o o
i oo re
rl:l 19

I RN <)

»o Qo L o

ooaN o O

fr o o

=
)
2]
ro,
-
L el
o
N
oL
ol
o

N 21 lsAls 718 &=

el
=2
ro,
oft
XN,

s
N
r!I
2
1
&l
frt
W
jnic)
=
SE
N
)
N,
S
)
juto)

Aaprloltt. Ao Qe AdE Hasst 9l
FAE7INE ARERaE e Ao g 7
EAREe] S Aolrh[12] ey dAkeet (MIDL



foF

S

ZlHro 2

=

Ao ggrof

T/ BEstal oAl

T

-

AN FATEAH R o Fo] 43

17

9

W37k AgH] Hofol & Bt
RIS

T2 SAE I AA M HEE7|EY, o]

A&

9|

}

ke)
T

g

ot A

h=}

o
=«
N

=3

A

3

vk
21

The Journal of the Convergence on Culture Technology (JCCT)
A2l obivious (1]

Vol. 4, No. 4, pp.261—266, November 30, 2018. pISSN 2384—0358, eISSN 2384—0366

I

L

7}7) oA geEbA] o
n= glol | obe] olE] B A

3

9

=
K2

g o

R

Eof o
o7 ®oltk

1

Musical Instrument Digital Interface) ©]

2}
o]2)

7Fe] 40ufel =a}
ool A

el
)

=]

!

]

=

x5

27}

2
=

o A7 % 7]

A4

ol
Ho

ol 4

nEEol of

Rlis

o] Ag/\

to] St AEAs

Z

E QAEA T A4

ur o %ol7] ¢

=
=

Al e M

L

fu

o] F&3

(e]

]

hy2

i

k)
pal

o)

;Ofu

RAHAEZ o]

Ay

SCEER

L

R

7hE olojxint

[e]

]

Dx

}

kel
pad

ol o

A}
2]

B =7}

ool walr,

ik
4

|

R
N

& FoHak el

Jo

X

1
A=

e
oj

o
=

) O
Lo

o)

SERE

s

o] X%

=

Apolet,

-

R

Hste Zofet

o] ofrjelnt

- "=

or- E
5 -

A7 oA Q= A
Aolth

.

p

3

°

=4

o]

po o]

™
o
Ho

—

X

0

)
&
!
o
ﬂmo
o)
N
<
o|J
HH

—

7A

s
ar
5o
iz

o)

)
M
o
1%0
)
</
R
o}

A
oK

Hn
=
il
Jo
~
Ho
o7

fuy
%

s

2 oA

P A Al

A
fal

|2 109 Alole]

a3

. olgtey), =

B OTEE

ZIthell mIAA] Sgom, ofol] AR i+t

=

el

oK

=
e

i
o} zhE

=

[as
=
Zg /\1 sl
-

=

L

.

R

Aol =2t

E5

o

o

p

lom, AHgatel dF
HAo) o) otk FAA Aele] HnkE gAY

SE

o~
T
=

+

- 265 -

7Ie7WE BlAte] dle]

7ol 1218] €2} AjRo]

2 dolg) g uehge 5

3l

R E I E RIS DE



Artificial Intelligence Applications to Music Composition

= whEoAaL Qe el o' Qe 7t References
Zhar Woolue) o5 83 2214 ARIE A&d T}
SAo] w9 o} weolth E3] Ay & dzk I % [1] Hutson M. How Google is making music with
71919 X9L Ea A2 SRS wE uAw al‘tlﬁmal intelligence. Sc1er}ce.. 2017. L
o ] ' ' [2] Simonton DK. Quantifying creativity: can
kst 71eE, ol ZHH M A (virtual reality), 5% measures span the spectrum? Dialogues in
32 (augmented reality), & AEQIHUIoT) 59 Clinical Neuroscience. 2012;14(1):100-4.
7)%0] o1ZA S 7]u} ;1-;(]_%37/}_ 37 AoRel o of (3] Toiviainen P. Musical creativity:
- o ~ulA Akolel shAd Multidisciplinary research in theory and practice.
A7b eslthI3] leAls 7N =97 Akele) 2y Music Perception: An Interdisciplinary Journal.
stef HEo] oy ?“4%‘* e 7HEE7F 25 5 A 2008;25(3):257-60.
o Ao|th [4] Schmidhuber J. Deep learning in neural
1 ; _ = networks: An overview. Neural networks.
T AT 7/t #Hste] &3] HlFE+= 7}101, 2015:61:85-117.
ARIEIt Blske] wAloltt ARIZIZE SRS 94, 3 [5] Kahng M, Andrews PY, Kalro A, Chau DHP. A
slo] 747} Wold 2= 91S Aolal w3 e cti v ist Visual exploration of industry—scale
o deep neural network models. IEEE transactions
=0 HlU7k AR & = = tE2 o . .. :
= W71 S Bk AR S (_)ﬂg on  visualization and  computer  graphics.
o] dje A ki, AREe] S Fl AA 2018;24(1):83-97.
&8 o theket 312 7|NES A=) Uzitk g [6] Quick D. Kulitta: a framework for automated
o] &=z Ao A37hxe] golgE s|utom music composition: Yale University; 2014.
1’}\ N H_A ﬁ j o] F ]{4 Uﬂ ]‘10 . ] [7] Bhattacharya J, Lee E-J. Modulation of EEG
Sha vk AollA, Qzbe] Fzh=at ool da theta band signal complexity by music therapy.
3] 7|wkslar gtk ko g AjRo] T 2o H=2 & International Journal of Bifurcation and Chaos.
o P oly] Bog HAMSS 2agle] FxAel d 2016;26(01):1650001.
A:L"O . L S o ] e :51;*_] o | 181 Davies SR, Mistry U, Millen L, Skrypchuk L,
Fuae UEohd Ao, o= dgA A 2R Braithwaite ], editors. Evaluation of an
BEAA vl§- o A5E AFE Aotk Ed Q1F EEG/electro-dermal hybrid device to ascertain a
2% A0 o7l A I TFE ojn]e] 9J7FS Holdt user's attentional state. Proceedings of the
Aol Human Factors and Ergonomics Society Annual
s Meeting; 2016: SAGE Publications Sage CA: Los
SR AdEaks e 3 $45 7 Angeles, CA.
I 9 0EASL BFedle] & HIE AFZau ui [9] Vico-Vela FJ, Sanchez-Quintana  CA,
7}7]_—] }1\_‘?3% o]jaloi 731— U:HOH, c‘)l%x]"g‘ 7]%01] EH—‘:S} AlbaITacm—MOhn.a D MELOMICS COHU]butlQHS
. . L ) of computer science and biology to receptive
;1(:41%/‘6] o] %%—6}74\/]— o]é'j 7]?’% %‘%S}fﬂl 9\)\01 = music therapy. 2014.
okgl 701 HEsly] 93k AA A A 5 YA [10] de la Torre-Luque A, Caparros-Gonzalez RA,
o, w3k 27} A4 Snel §x ZddM% o]t Bastard T, Vico FJ, qula—Casal G. Acute stress
ol 3] = A S Al Exl Gk recovery through listening to Melomics relaxing
As 7Nk oz Abdell gk st FA A A music: a randomized controlled trial. Nordic

H
1l o gl
EHog Q+d Zog Hlt) Journal of Music Therapy. 2017;26(2):124-41.
o - [11] Lim B, Smith A, Stumpf S. ExSS 2018

L]_'le}:.% O‘Q‘—‘ﬂ' 7]/‘0 o 3}kyl AJH] A~ Al ‘_(3_ o
Z] ! ]Co : = jr H:Jr ] N F j] Workshop on Explainable Smart Systems. 2018.

A Y DA S AgAT T VIEs o ¥ [12] Acampora G, Cadenas JM, De Prisco R, Loia
FaHA A 717] $18] o] dvelgE FRsta o V, Munoz E, Zaccagnino R, editors. A hybrid
2 329 0]9e 9 AFEE 4 Q= Al st Computational 'itllltelli%ence aSppr;)aCh E(I):rUaZ%on%%tli({

o 2 as 7 PP music composition. Fuzzy Systems ,
B =l ?Lﬁ AEE E_OL]E}' ol =i 7l IEEE International Conference on; 2011: IEEE.
W Adkes e &8s fleiMde A= 4 [13] Kim JS, Lee MH. 5G Mobile Communications:
A o]B o' tJEAol f3t A=A A3} THk 4th  Industrial Aorta. The Journal of the
Hojo} & otk Convergence on Culture Technology (JCCT).

2018;4(1):337-51.

[14] Al-Awaji BH. Big Data Applications and
Challenges. International Journal of Advanced
Computer Technology. 2017;6(2):22-7.

- 266 -



