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Analysis of the Music Works by an Al Music Generator and

Consideration of Its Music Educational Implications
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Abstract  The purpose of this study is to analyze music works created by an Al music generator, and to
contemplate the educational implications of music. The four music generators that satisfy following three conditions
were chosen as the subject of study: create music automatically, have the variety of voices, and input contents
contain musical elements. Then three music works were created by each chosen generator and analyzed. The analysis
of music was based on the elemental analysis that have been using traditionally in Western Music. The sub-analysis
elements were selected based on the contents presented in the music curriculum, and those are rhythm, melody,
harmony, and form. As a conclusion of the study, musical works created by an Al music generator utilize various
rhythms and melodic elements, but there is partial mismatch in harmony and form. Another conclusion is that
the Al music generator creates the music the machine wants, and the user's own musical capabilities are required
to obtain the music the user wants. Lastly, an Al music generator demands the Al music literacy that accurately
understand the elements and concepts to make music that can be implemented in a media.
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<Table 1> Algorithm model of Al music generator

Technology Detail

* Sequential data processing and music generation

* Temporal dependence modeling and music time series
data

* Creating the melody or rhythm of music

1 Recurrent neural networks, RNN

* Long-term and short-term memory use
2 Long-short-term memory, LSTM | « Capturing temporal dependencies
* Learn and create long structures and patterns of music

* Ability to model and create various musical characteristics

Transf
3 ranstormer such as melody, harmony, and rhythm.

* Constructing a generator and discriminator

4 | Generative adversarial network, GAN o . .
& * Distinguish between real music and fake music

* Predict next data based on previously generated data

A i |
> utoregressive mode * Use RNN, LSTM, or transformer models

* Create music based on music theory and rules
« Strictly control the structure, harmony, beat, scale, etc.
of the music

Rule-based and symbolic
music creation algorithm

9l <Table 1> AAE W& 5 A HA SLAIFFRNNRS =241 glofeu AJAE
Holel2 wue shor] B5] 988 mdoltt T30 AAE LSTME F7] SJEA
BAE ShEs] 9o AT AATORA, 715 RNNo| AlZto] Aol mre} 7]otafo}
o e AUSAY A EEe F S Eo BAE S 919
= ATt Transformeri= AH1o] 2|2]9] S5 Hdl2, 7]E£2] RNN, LSTMib= THEA
A RS A Aok AL A AL ZF iAo Higt %QEE AkSHL ol&
Agstol 3 AT SIS AL, Tansormer B3 EAS 2
= OpenAl9] ‘GPT’7} QIt}. Autogressive Model-> A|A|E H|o]Eut A Ho|E 9] |A|
2ol o] 7k5o] SleRiThE 1S JNto R Btk o)k £ 9 RES muelo
<4 88 AT 7% o S 0 0 oo AN Rt

o
[¢)

l..

= 2an 38 Agslel 5 490] vt 18 GO, UHE DSl T
2ot 948 29T,

Slofl AAE Tzl ket Z2te] Al SOMRA7IE SOk AT Lukd WA
2 AX Lo A o714 Al SPYAYI7 Sohe AT LUFAQl T
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83 22 9 EXS LHEF}

I

2do] Sh&HI W ol BAL 0 S} AAo] AZEIck SO AL LubHo.
2 54 AA A9l 3 Ao ARl ofu, 1 Age ALg AP mdle] gJeish

L g BE 2u9 oM, 94 5 99 240} X9 S5 Utk ol=d 8L
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WA, Soh2 E31 54T 4 A S ik BAE SRS WKL AAg AN Ag)
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% 94 Y IS 6 U S8 BT By 43 o B delel

<Table 2> Music creation stage of Al music generator

Step Principle Detail

* Collect music files from large music databases
1 Data collection and imputation |« Convert it into a format that machine learning models can

understand
. .. * Select Al music generator
2 Model selection and training . . g. .
* Learning relationships between input and output data
. . * Create music (starting from a specific starting point, a
3 Music creation o ( ¢ P EP
seed’)
. . * Quality and satisfaction evaluation
4 Evaluation and Adjustment Quality

* Adjust and modify generated music

919] <Table 2501 A Bhe} o] Al SPA/IE Thofst SokS AFOE YA
o, 27ht gof ZRE A A9l thoR SHES AT o714 Bl
SHES gots, 4% 4¥ @ vhS TRt S04 BEEw grk
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<Table 3> Types and functions of Al

music generators

Name(year of release) Company Function
Open AI’s MuseNet(2019) File, TV, Video game,
1 @ Open Al Online Video, Promotion Video,
Commercial music production
AIVA(2016)
2 \ AIVA Technologies Video game, Film, Soundtrack
PN
Music production, Recording studio,
3 LANDR Audio, Inc. Video and Medio Production,
Streaming
Composition, Education,
4 ~ Google Recommendations,
migema App development, Al Research
Soundful(2021)
Video, Str Pot Cast
5 Soundful 1deo, Stream, O . stk
Background music
Soundraw.i0(2020)
6 S Sounddraw.Inc. Game, Animation, Film
Amedeus Code(I0S)(2017) Classic, Composition and Lyrics, Film,
7 Amadeus Code, Inc. | Game music, Education, Online Video,
Commercial music production
Crome’s Song Maker(2016)
g Chrome Music Lab Education, Practice music,
B (Google) Entertainment, Personal Creation
Brain.fm(2015)
9 Brain.fm, Inc. Meditation, Focus, Sleep, Stress relief
Boomy(2020) Music Writing, Producing, Film,
10 Boomy Corporation | Game music, Education, Video content,
Commercial production

<Table 3>0] AAX|= Thofst &

PYHTIES ol

o, 2ok AAEl] PeAE ASAE Ralelp
Zrect o So] |HEE e Ust] 250l
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O] AFpolA AE7Feol 4% AA ABAs SHFF719 HES A3t | Aok

<Table 4> Full list of Al music recommended by experts(numbers in parentheses are recommendation
numbers)(Park & Yang, 2023, Requoted from p. 11)

Number of recommenders Al music generator Research subject

7 people recommended | AIVA, Boomy, Soundraw.io

6 people recommended | Ecrett, Soundful

5 people recommended | Amper Music Resear(cilo)subject

4 people recommended | Amadeus Code

3 people recommended | Chrome Song Maker, Magenta Studio, MuseNet

2 people recommended | Algonaut-Atlas, Brain fin, Melobytes, MuseNet Code
Bandlab, Beatoven.ai, Humtap, Image to Sound Effect,| Exclusion from
Jukebox, Jukedeck, Key Facts, Landr, Loudly, Melodrive, | research subjects
MuseNet Midi Generator, My LyricsTopline, Voicemod (23)

Text to Song Converter

1 people recommended

9 <Table 4>0f] AAH AAH HZ7Hs0] 39 FMBA7|= B 33710 A|HE, o]
% o8 Ho] AE7HEC| 3522 33t AS0] Ut o] F AIVA, Boomy, Soundraw
9y = 7o) FHFL, Ecrett?} Soundful> 6%, Amper Music 5750 =Lt
Amadeus Coder= 4780] 23} 2™, Crome’s Song} Magenta Studio, Open Al's MuseNet
2 3go] FH5FATHPark & Yang, 2023, p. 11).
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<Table 5> List of research subjects

Al music generator | Automatic music generation | Existence of multiple Voices | Music elements of input
AiVA O O O
Boomy O O X
Soundraw.io O O O
Ecrett Music O O x
Soundful @) O x
Amper Music O O O
Amadeus Code O O O
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<Table 5>9} Zt}. AIVAE= 2°12] ofd 24 F, 71, 3k, I, H|o|AE J=gior
Q35 9lglo] T Jot Amoa 2okS MAFEL}. Soundraws Zo|9} &%
Amper Music2: 40, £, of7]9] Higt JEE Aol 5l o]= & Z°F 4] ¥t

A A3 Zoks THes= 7550 tieh A4S S3tth(Park & Yang, 2023, p. 21). TFA[E}S.
& Amadeus Code= Sh&3} 41, Hlo| A8} Bl B W8S Y=gto=s a3ith
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AIVAE 53 Tt= A 719 &2 Z+ZF “Tchaikovsky’2} “String Ostinatos’, ‘Dark Epic
Orchestra’®] FE2E HIF O & *@*éﬂ?;i‘:} 2 A9 ol ATt ot AR 84
ZJ(Key), 2F=2] Zo](Length), AAY 2219 4=(Number of music)°]Ttt.
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<Table 6> AIVA input and edit

Genre Key Length Number of music
1 Tchaikovsky Any Major 0'30-1'00 1
2 String Ostinatos d minor 1'00-1'30 1
3 Dark Epic Orchestra F Major 1'30-2'00 1

Soundraw.ioS E3f Sk TS| A= dojel, "Hlx, A2 FHE, F4)9 Yee
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Acoustic Z29] Soto|t}, T WA L2 30x Zo|9 HE wl=7]9] Tropical Housed]
A2o|t}. upx|alo 2 MAISH 2oke. 15 Zo]o] W Orchestra®] 22 kS A5}
ch. ofele] <Table 72 Soundrawio®: 8310l SoHS WAS W, 7+ Aeizke] g
& e ol

<Table 7> Soundraw.io input and edit

Length Tempo Genre
1 1:00 Slow Acoustic
2 1:30 Normal Tropical house
3 2:00 Fast Orchestra

Amper Music@: 53] 2012 AA31] Sl 2ot K=, Zoloh BaM, 1)1 o)
& e Uk 2 94 2] 484 g RS SR BP0l 2l 1
402, BPME 6003 A3k, o] AL ofdo] A4E 2ot Fo) wet A
G40l Yebie], 2 WA ol AL 4 Sl o7l olA%} A2, cRufol,
W=, Sohic, o]z, AAAe]A, Hl&el, lolgoltt. o] ZolA AN of] A%
= Meisioith

5 WA AES frololx] 2o ms Bolv| 2ot RES st o)
Zoli= 2%0]m, BIMS 1200]ek. AAE o7l Hlo| 2ok Bz, BBo]x, W, Ho}
i, 2ol AIAAO]A, ]&el, Hlo]2elo] F 97l A5t o] FolA] e} guo] s
Hotie, wtol &l 47fe Aesieit.

opAt AL YT FEO] Fesha, S8 He19 Sore st o
o] Zoliz 28 30201, BPME. 14so]ck. AT 4= 9l op]9] SHL 13712 ANHY
ot o] SoANE Qs S, 715, o1, vl ele] B 7S eblg A
QJetalgict. oFfo] <Table 82 Amper MusicS F8310] o1 A% 1) 283+ oI
3k At Aotk

Jm~

<Table 8> Amper music input and edit

Genre Mood Length BPM Instruments
| Classic equability 1:40 oo | Bass cello, double bass, pad, piano,
rise, synthesizer, viola, violin
2 New age Cozy 2:00 120 Cello, Double Bass, Piano, Violin
Chy harp, keyboard i
3 | Chorus/Group | moody/depressed 2:30 145 OTUs, harp, Xeyboard, pereussion,

violin
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HA FEof X3 Song' oA S BT 4= 9lom, Yoo T He-2> HF=9}
k& 9 A&, wo]AL} HE, BPMolth 18U of7]A] 3REat e 2
9 A&9] ou|Eoh= eI A8 ke 7|9 AEZE o
= o719 MEZRS A AQE 2o wet AlFEE o] 450
o719t AAHT 5= Ut
A WA AE-29] FE2+= Songwriting Mode2 AT 3= A5 27l AlA
&4 Z Piano 1 473513t WETIE F/d5l= Al TopLine®] }7]= Flute O 2 A€
1o, HlojAet H|[Ex: 7z} Electric 13} Synth 12 Y5ttt

T+ 97 Y 5919 F=+= HipHop & Rapo|th. 3h2= F/4J5h= 27]+= Strings O &2
A5t o, MR = Guitar, H|o] A9} H|E+= ZFZ} Slap 13}, Analog 12 42513tk

Al 97 299 FE+= Filmo|H, 3k3-2% F14d5k= 27]+= Acoustic Guitaro|th. W2
+ Harmonica?} ©5HA 5H31L, o] A%} H]E+= Fretless?} VintageS -85+t 54
o] "o} Tt JHZoA, Al 3 BF o] A3t FEL} 3hZ, W, Hlo]A,
H|E 7ol uj2}k BPMO] A0 2 U E| QAT o] <Table 9>= Amadeus CodeE &8

slo] gotg AT W A3t Yeigte] e Fest Zoleh

I,
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<Table 9> Amadeus code input and edit

Genre Harmony | AI TopLine Bass Beats BMP
1 Songwriting Mode Piano 1 Flute Electric 1 Synth 1 70
2 HipHop & Rap Strings Guitar Slap 1 Analog 1 92
3 Film Acustic Gtr | Harmonica Fretless Vintage 146

Al SOPYA71E F8sto] A 2ok B 1) 45E 712 AY BE
B e i Zo®, of = 20 o] i B4 WS ojlsich. T2 ApHo]
Djl—g‘gﬂa ‘%O}‘ E =

oRt SoHH TRE YrhHOE Hrt Tt T4 RASE Fol Ay
= T 7155 BTete A9

site] gof 72 Slof] BAx} ol




90 BYusAT MB3H 15(2024. 2)

A @4% BA tpon MesT Qedlo] mel, & 1 a450] FE Sl ol
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, [E5ehE 34shd)El (250 s-65h10] Sotat TRYo) He-S Aum,
Sote] et T, Jler, S, AP, Aeld, W), 84 o 1742 A
o} o714 770] 44717 whSol W ok B, Flet, 51, WAl W] AKX aas
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<Table 10> Analysis method for each music element

Main elements Sub elements contents

Rhythm Basic beat, type of beat, rhythm pattern, presence or absence of rhythm pattern

Sequential progression, leap progression, major scale, scale, harmonic minor scale, whole

Melod, .

Y tone scale, church mode, presence or absence of modulation
Harmony Major triad, minor triad, harmonic syntax, cadence
Structure presence or absence of ab, aba, AB, repetition, contrast, similarity

9] <Table 7] 8O )5 A4S 913t oh9] Qo 7|Ru} vpxo] B, A8E
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<Table 11> Rhythm characteristics of Al music generator works

Al Music generator Rhythm
AIVA Regular rhythm, ostinato
Soundraw.io Irregular rthythm, polyrhythm, syncopation
Amper Music riff, syncopation
Amadeus Code Hemiola, rhythm cannon
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<Table 12> Melody characteristics of Al music generator works

Al Music generator Melody
AIVA Sequential progression, leap progression, chromatic progression
Soundraw.io Sequential progression, leap progression, Repetitive melody

Sequential progression, leap progression, Repetitive melody, Layered melody,

Amper Musi
per Mnste Monophonic melody

Amadeus Code Sequential progression, leap progression, Monophonic melody
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<Table 13> Harmony characteristics of Al music generator works

Al Music generator Rhythm
AIVA L-i-Vi-lV, L-iii-Vi-IV, 1-Viig-iii-Vi-IV, V-I
Soundraw.io [-IV-V-I, simple repetition
Amper Music V-IV-V, Parallel progression
Amadeus Code V-1V-V, Parallel progression, simple repetition
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<Table 14> Structure characteristics of Al music generator works

Al Music generator Rhythm
AIVA a-a’, 1 part form
Soundraw.io 1 part form, 2 part form
Amper Music Free form
Amadeus Code Big band arrangement
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