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2.5.1 BLEU

Brlste giEAQl diglZo|tHPapineni, K., 5., 2002]. 7|47} HAs &
A Izte] Mot AT vHlwste] Mo F4-& gty 07 1 Ato]
o AFE 7HAH 19 7heSE xR 24T o AR As n)et

Referencegtal ST}

* Candidate: It is a guide to action which ensures that the military
always obeys the commands of the party.
» Referencel: It is a guide to action that ensures that the military will
forever heed Party commands.
» Reference2: It is the guiding principle which guarantees the military
forces always being under the command of the Party.
* Reference3: It is the practical guide for the army always to heed

the directions of the party.

CandidateE Reference®t H|wst] A2 AT o g4I AL
(Unigram precision)& AHg-3ttt. Candidate®] ©@o] Fof Referenceol S35k
oo {4E Al & Candidate®] § ©@o] = WHE 4 2-82 FUIL
o Fote S yERdTE N2 Referenceo| E4fot= Candidate®] ©o] & U
U w CandidateE FA4stk= & ©ol & Hath £ delA
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Candidate®] #1713 38wg Agsid Lol Hrh

Unigram Precision = —

(2] 2-8)

3=

= WA g SolEA.

¢ (Candidate: the the the the the the the
e Referencel: the cat is on the mat

o Reference?: there is a cat on the mat

Bgoleln WF & gk HebA TS Wolh MEHOR 4wt o) B
Qe Folop 3 Wart A7t I87] a4 Referenced ] EAet=
Candidate®] ©@ol& A= #goA Candidate®] FYI13o] o|na] Reference
of AT Aol YA Tesor Tk 4 2-9= AW fUTW How
= gehie ol® 2eW(ippingolet @tk 7A Candidate,,, e
Candidate®] ©@o] $Z m,, = CandidateE FAsIY U= dolE7
References A5t L AX= 9 HAHS, Count,;y>
Candidate, ;S mya, 2 H58HE, W CandidateE T4k 5 o] &8

2etet.

o
AR

r
i
<
il
i)

Count,;
Uni gram Precision = ———22 (41 2-9)
W,
Coum‘m»p = min(Candidaz‘emm, mmax) (A 2-10)
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T WA ool A ‘the’7} THO1B&2 Candidate,,,,~ 7, Candidates 35}
A= Tolx= ‘the’ 17002l ReferencelolA ‘the’7F o 2700|122 .
2, Count,, 2 min(7,2) °|E2 2, W= To|t}f. wrebA Y1 HE e
2

77} Hrt,

Al A A& Sl HAL

R

rr

rr

e (Candidatel: the the the the the the the
e (Candidate2: the cat the cat on the mat
e Referencel: the cat is on the mat

e Reference2: there is a cat on the mat

FUIY Aghs @olo] &AE APshA] dethe 9ol Sl WY
oA dA|ch= ©ojo] HIE4et ofyet ©hoo] Xk Fasttt, A '
A ode F HA oo Candidate2E 3715ttt Candidate29] wpo] 134
Count®t Count,;,= AW FE 2-29F At} Candidate29] Hio|15] AL+

%O]IL Candidate19] 7% ‘the the’”} Referenceo] §loB = Hio]1=H HZ

= 0°] .

I

H 2-2] Candidate29] vto]la= Count 2t Count,,;,

H}o] 7124 the cat | cat the | cat on | on the | the mat | &H
Count 1 0 1 1 1 4
Count 2 1 1 1 1 6

vho] 18] FSEE n-gramo= SHYSte] Aet=g ®IFSHH BLEUS 4
& A 2-11°] "tk p,2> Z gram® HAH Hg=S Uepdnh. N2 n9

Hdf xAolnt. BHE 49 g 7MiM w,2 & grame| HAE A=k 7}



=05}

%_]% UE].-‘é-__]:]: oﬂ% %(31 NO] 431 7(':)]9[“ P1>» P2, D3, Py Oﬂ EHEH/‘i =29
VX E AHESH 0255 H8T 5 ot
N

BLEU = exp( Y, w,logp,) (4] 2-11)

n=1
ol ofg Soliz

e (Candidate: the cat
e Referencel: the cat is on the mat

e Reference2: there is a cat on the mat

apxjer oA FuU1s FLEE ALkl Candidateo] ©oi7b ‘the'9f
v 5 = 1o] S0l Aol Y48 WA ek o S 4
Al Ald2 HgE Zoletal K] offHrt whebA 2 o] AAE Wik
Aoz E HAS) Folof gt} o] AL 95| Gy Hstmo] HHE
9 E]Brevity Penalty, BP)S FallEtt. A 2-12&= B e midg s e
W}, o37]4 & Candidate®] Zo], r& Candidate?} 714 Zo] zpo|7} 2he
Reference®] ZolE H3irt.

‘cat’o] QJom

| =

BP = -5 ife < » (* 2-12)
exp
B e fidEeE H435 F BLEU A2 2] 2-133 Zr}
N
BLEU = BP X exp Zw logp,) (A 2-13)

_18_



2.5.2 METEOR

METEOR (Metric for Evaluation of Translation with Explicit
ORdering)& BLEU%t mp7iz|2 B4g 7|2 o9z st 7|47 "o
W82 F7totr] 9t dalelEolttBanerjee, S., 5., 2005].

ZIAZE Wt 282 Hypothesise]2bal shal QIZto] Hel <
Referenceztal ohZlth,. METEOR-2 WA Hypothesis?t Reference Atolof] A
g2 dAskeE U7 dd9 4ES =tk oln Hypothesis®] 471
H2 Referenceol] |t 1709 U3 A4E & Ut o|FA A o
4 AE Fol 949 wart 7P A oAE S 19

2-15°] BAIE 2709] AE FolHe 9% 4

the cat sat on the mat the cat sat on the mat

on the mat sat the cat on the mat sat the cat

(18 2-15] METEOR 8y Ag 4

AeE JEol fYa3 A3 (Precision) P= A 2-149F Zth m2
Referenceo| A ®A %= Hypothesis®] ©o] 40|11 w,+= Hypothesis®] o]
o]},

p="T (A 2-14)

fUIW AAE&Recall) RS 4] 2-15¢F 2tk m2 ¢ TI w2

Reference®] o] o|t},
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Ade2 AL HY ove] 75218 EH

YIS n-gramo =2 FS|EZ};. UX|Sl= n-gram= Referencet
Hypothesis ZEel| Ab&ot= 4% HdElE Al4ilsl £t o]m Referenceol A
Hypothesis®t d2|sh= A&H AU AE, & d4d o] 535 F3
gttt Reference®t Hypothesis Atelell 3 7t o AE&4=(5 @ol 1
ddo] ¥E4E) fdEE Wobkith, sidE pie= 4 2-173 At o7)A ¢

L 33 foli v, YEE FYIY ol

m =

p=05(—) (A 2-17)

Cc
Uy

fdel S 283 2% METEORS 4] 2-189] Uety it

M=F_(1—p) (A 2-18)
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76_1.0,74_0.5,72_0.5 4/4|74_3.0,r_1.0 4/4|76_1.0,76_1.0,74_1.0,74_1.0 4/4|72_1.0,
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ABSTRACT

A Study on the Generating Method of Songs
with structure in Automatic Composition Based
on Deep Learning

Chung, Suk-Hwan
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With the recent development of deep learning technology, methods
using Al(artificial intelligence) are being introduced in almost all fields.
Even artificial intelligence is being actively applied in the field of creation,
which has been believed that only humans can do it. In 2018, at
Christie's auction house in New  York, the first artificial
intelligence—painted ‘Edmond De Belamy’ was sold for $432,000. Al is
no exception to music. Many attempts are being made to compose new
songs using Al In 2016, Google announced the magenta project to
design an Al algorithm capable of creating music and art. However,
despite these various attempts, it is difficult to find a case that still
produces a song with a natural composition like that composed by
humans.

In general, a song has a certain structure, such introduction, verse,
chorus, bridge and outro. The melody of a song automatically composed
using an existing artificial neural network is output according to the
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melody of the learned song, and it is difficult to create a song that has a
specific musical composition, such as those composed by humans. In this
paper, I propose a method of inserting song structure information in
order to improve the lack of music composition in automatic composition
using artificial neural networks. 1 devised a method for learning by
dividing existing music data into melody, which is dynamic data that
changes over time, and song composition information, which is auxiliary
static data. Children's songs having a simple composition of songs were
used as the experimental data, and the METEOR scores and BLEU
scores were used for quantitative evaluation the generated songs. As a
result of the experiment, it was confirmed that songs composed using the
proposed method generally have a musical structure and show better
performance in evaluation as well.

(Keywords] Automatic composition, Deep learning, Artificial neural
network, Combining dynamic data and static data, Song structure,
METEOR, BLEU
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