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Rhyme Word Embedding and Attentionfor Korean Rap Lyrics
Generation
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ABSTRACT

Rap lyrics require not only the meaning of the lyrics, but also the composition of the rhyme. In order to
generate Korean rap lyrics composed of rhymes, it is necessary to study lyrics generation considering Korean
syllables. Korean syllable consists of two or three combination of consonant and vowel characters. In this
respect, Korean lyric generation model has a specific structure different from English-based lyric generation
model. Furthermore, for Korean rap lyric generation model, rhyme information should be included in its
structure because rap lyrics includes rhyme information as well as context information. In this paper, a rap
lyrics generation model using the embedding model combining these two informations was proposed. To
implement the embedding model, each syllable of a Korean word was split into initial consonant, medial
(vowel), and final consonant. Then, they were rearranged into characters and again re-organized to subwords

by grouping characters including rhyme information. To learn a seq2seq type of lyrics generation model, an
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encoder-decoder model was designed and attention mechanism was used to capture the specific word pair with

a rhyme relationship between the input and output sentences. Finally, we performed performance evaluation of

the proposed rap lyrics generation model and confirmed the better performance than that of the conventional

model using only context information.

.M 2

& o} Aol weh e
woﬂ 4% 52 Aulah we A7) 4
45 lent 2% S} ok Aoleh b wg
2 91 sl Qe S 28 ARl o)
ol 248 Wl e} U A=) 9 7}4
= 7hel Sl ohet 8l b ol
o8 ARE 2asa el Agel] 91 Alal
ATEe ol 7Rk & WA fAkdS aredd =)
7hAE A AbEEe] el BA|RE ot eiet
ok <lo] 725 2 gle] =] ) Tk AAS
SlaA= olell B3 vhe A Aol s, ol
g 3o} dole] A 5AS Wl A7 Akl
o] 28 Ao A3 WS He] Fol
gl $AE <dolof vhaA| 2~370) Ag =
FOE o] glo] jh=re] & ZAF AL flElA
o] whofo] Agat =g AAd tigk o]sfe} 2
Arete] S ae{shs Zlo] dasih
7MHEE gAE) QAo 3t AFES TR
£
]_

nqo als

S 3] Sls) e ok o] welE
2 4] %38 (dense representation)H= HFAS- B3
gl wWEl S ¢lze® 3= RNN(Recurrent
Neural Network) 7]4F2] ¢le] 2edlS ngram ol <l
g 2wl 98t s E@]?“Jr =gt ey
©] RNN-2 Efsl 2glo] ZAojAa5 o] ~Hle] 2
H AHE AR ALSH] X 71871
(vanishing gradient)o] 2HAIZICHE,

olglgt wAIE St 7MF S SR
LSTM(Long Short-Term Memory) H@o] A=)
o2 elzrie} tjz o] A7 vES = HelE 2=
seq2seq (sequence-to-sequence) o] 73-¢- LSTM
A olgsfo] QEI Tl FATL 4 9
AT = 1 ol ARAEHE drlEE HE
£ 58l =3t HZe = A AlR—AGEhH S
v o mx Y At 24 A Aol o
o] Aol AF & 4 QJEE slo] Al7 7] wlel W
gk oz} #A Aol = Bhdet Ades o] Foe

oiil seq2seq EE wAE A L S AR

9
i

ol

)

37] wistel] Ege] A ApE e ofe] ANE v}
A Bk A e 2 gle] ool vk B
ko2 ol wAUE whae] ARSEIIE. o)t
zefell] Foial AAxGEhe] Aolet AR
o Aele] nE Ang vjmcel WA ol )
2enl) glFr]e] e ARE oA & H Hus 5
JEZ g|50] dFtAlo] =& AW v] F8a 4= 9]
ol Shrol Mg 5 Yol A M) 5L
fols Sioieel A,
Q) olelak oAl v
A A1 mlel ) ALasich, o ade hres 5
= FFo] el A wlo] glomB, qlze)r)zr]
e o] dEo] 7|A} AA] malw oJuf¥ 3l o)
HilEle War] AHel Fu AwE _x,:_Fr w88

l

;O

i

_|>" }1]

218 b2 (multi-channel) seq2seq Z&lo] A|gk=d
B, 54 1}*}7]'-4 Hedou} ~eleds fi.%} 1 9

& g B4 o] B AR 2ARS 91e AISA
el el L!ﬂ Bl el At °d?°ﬂ A 52
Aoz 5 %) M A mdlel) 720} S &
& ANE Tk 3] do] o] wE xd
& Akl

2 =EeAe oleld A ATES EUE I
o] dole] 5 ARF g dof gl mds A
otela, #d g LSTMoE 4% Qlzr|-tj=
tlell dAsle] gh=re] el RS w7k A4
wElg PAsh, et =l sk A Folal 91y
A} vl & el # Alole] B4 oo e
& Wl AFT 5 Y U dAUZS g
sha, A Wb mde Sa BEae

=

of

=1

A
o)

R

7HAE S 217 Alede] Mg $lsiAle WE
Ale] tho] #3lo] Hashe, & HHE X3P 9
F 2 =rollxe F 7 28 wAE Al 3
= 7R omlE Adsb] gek i xd
(Representation of Context)’o]_’ 2 shies 88
2= 3 7SS9 E
Rhyme)’©|t}.

%3 (Representation of

2145

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences "21-12 Vol.46 No.12

21 29 73

Wl sl @ sole] efvlie 1 dele] 4%
o] we} debd 4 giek 53] wEE o] B
2 R B S50 wele) SpulE At

sh= Zlo] Fasiet of=

2 3 ELMo ©ho] glmeS Algsle] 1alst 4= glo
o, wtole] ghpinl ohe} Sl-te] el wef v}
2 ovlz Add 4 gl

01:052’ 0101 1:11:41_9‘ 7]}3]_0

& FEE /R W] S0 £% AnE wEls) o)
ol glek 18] 1€ o] slefe] ¢lE welE A

23] 2% “wlo] e} rqdo] F wole] fAE 1o
F Ao ® F tlo]o] A Al B4 = Aul o]r)o]
e s A ‘3*5‘% Z"s}ﬂ Flaf wte
& 22 IR a7 FAE o B4 wslE
7+ Ao FA A(F, 247 4 2
2l -’e?*é)-% TEoR el 3kl "ol whEsith

E3

[e]

1, oF 97e] 243} the $789] 24o] weld)
289 Akt dakEle] glel, o 5% s}9] we]
il EPen, %o 9l delel it
Auled g2 ARE-3s17] $18) Fasttext o] 4w
We A gy,

R 12 07kdoP e dol2 e 3] Helss

ot » D1

| M- 2
L

a8l 1. vk A, FA, A4
Fig. 1. 1) initial consonant, 2) medial(vowel), and 3)

final consonant of the word ‘%P

ol > ok
oA0f » 4 O

j_EJ 2 'I'T'A}S]’ (eI} o ]_LE _'_ ‘—/}01
Fig. 2. Two words w1th 51m11ar rhymes

2146

FE 1. Ao el Bigh k9] o] 74 o
Table 1. Example of subwords for the word ‘z}&1e]’

Levels Elements

Word Ateiof

Letters A Ao

Characters X, b, -,0, 4, 1, 0 4, -
(#, X, o, o),
(#, R, 0), (#, o, o) (# =X, 0y,
(€T S B DX

Subwords [T S DIEC T IS DIEC N . D)
%, -, -, ),
(%, -, v, (%, -, -),
(&, -, 0), (&, -, 0)

£ 338 2rizm ol gl de 242

ool WA Ape] FAE w0, b, 08 A &

k] ’L—’.q_

A q—%—l 7EL‘1—__‘ H]—H-]vi ’o:]v o ’O’ ’:1
s 9_17’ (-1 L],I__OJD]_ o]g_ H]—E]—__j

2Ake] 24, T4 me F7IE mob s}ur,] 3}
doke Hake ek olE Bol, 24

o A== 84S o " x P00, 202 %o
dofRleh. 24, T4, S diEk 8 Hre= S8l
oﬂ 7_}—7_']— #, ,$, 5 ’E x7]_

033}7] -r]oH /xh:l:]j]i &9} f‘sjb;q] <&, -, 0>, <&,

Ik 02 9 Thlel Esh S-golehs 7}
A Ang Egeka glel o 7KEE Adel] $1g A
SEECEE R FERE S SR SR

NLP
(Attention)

1

1 1 | | " — —
Concatenated Vector

7 N

S () () | | — — —
Context Vector (ELMo) Rhyme Vector (Fasttext)

1 i

N 7
Input Data
(Rap Lyrics)

T8 3. P eedue THE shlel i e
Fig. 3. A word embedding vector including context and
rhyme

www.dbpia.co.kr



%

Mo
—
ot
4
2
s

7

23
tlo

S & wo] e} oluAl

Ho

Qe welle] A asie). ol b} o] FHe]
of oue) el AAale] sdsloleh 7] 3E &
W o] olule) WElE A QIAAA AL S

fjo

2.4 JtAL HAEES 2lst Seq2Seq =&

g 7hAtellA 8 e A EEH S vlsg &
o] $1x]oll & :x&=e] Qlck HE 9, 4 2D
o] mix|} ool 21q] FA} A FAEE A
2 5= gled 7]29] LSTMRRS: 483 ) 71AF A

e YR FE AAF T g uke
A &9 ik 2ei did 24 2
_0_

M
ol
lo,
EO
o
it
o,
f
i
M
-3
E
L T
fu
_TL
M
)
é
_?L

Shaep. ek, 7k A4 9
Z}rtell e} 2 Helr E]—%]EZ?_T—ﬂ Hhll se qZSeq E’fé*‘
S A}1e] el S Qlarlold Tl Auehn
% Fgol 1 4% 9ew wE Jug 9 Lo
so] £ A4 A Theel e Hol oSt 2
A W ECED DAl ke v wo] An
% Bushr] ofsick olele EAE Adsh] A9
D sk Al A E FRe] 22 54 dels e
WA A o 53 5 =S oW wAYUSS

AHgslsie

25 28 A2|o| =&

a7 4 B =elA Alkslaa) she 2l
2 wal Ao qleEE 7} tlolo] tigt nE oy

2 sz APAA tarle] o Az
W, e 2D 2 sl el

Encoder

LN .»%Tr%\

- Raling - Tr Attention ‘
t t t to] ot Lt butt [t
Embedding Embedding

1 1 1 1 1 1 1 t

b X, e Xy <E0S> <508> Vi o Ymea Vm

a8 4. Al”BfaA} she AjedeiAe] wele] T
Fig. 4. The structure of proposed NLP model

=, 8ol dizt NS ek & u), o\l
AIAUES 8 Sl g .z e] 2 Al
o lacls =1 Aol £ ok e Bga
CT9A oA T WIS AT 1 ol @
Hil 2Rl el ol kel o Tk sh=Ael
gk 7Ex 8 = 2l WS S 4 9o} b‘i}]
A ¢ il tmre] £ AeE 5o} e 2 o
SSRGS ECE LR RERE S
& trest gk

Y=p(¥] Yy ¥, . X) )
=Softmax(W;St +by) ?2)

A EFEAHY HolER o]FoA
IS 2=l W ek b= Yell el 7] =
HAgKbias) S 2|7Igk}. LSTM AlSellA] Softmaxr
H AR 7] $1g S+ vk 2k

S, =tanh (W, Y,

ys T t—1

+ WS+ W, CG+b,)  (3)

A7 e theel AT WAREA Tz
of'lld Fhell W3k o B S ofvlst, W, W o}
W= 27 W, § 12]an Ol gk 7] o]
3, b= Sell tigh kol o]l AlFolA o)A
=9 wofo} ol 2 Ak 2|3 ) wWEE gk
_‘6':’ "E/Kg;a;]. o) =aXel }o]ﬂiﬂ EH E 61—/\5’ 7-];<]U:]
G

%_

N

Tl ©
8,7} Qdelzlc). gk, ofelAd 7}

ARelAe] 5%
A7 hedEl e ehest ek

n+1

G = jga; h; @

A71A hz A Shofel] Bk l=re] 2 A
5 ne A XO do] $E ovlEt, ofE ol
A Aol Eiou} 283 2+ 54 A x| vigh
o'l 7}EA] ot} tAA N4 O BE noll ts)
o A el gk oW THEA o
(j=1..n+1)2 71E3er FA=, ojad 715
| ai% 117 hol o\l Fels Ba AAE
oJeld ~Fo] 3= concat 27 7t AR

;dl e A chgt 2,

2147

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences "21-12 Vol.46 No.12

Score(St,l,hj) :Uztanh(m%,1+ U;hj) 5)

71 W, U]al v= 2Fole] gk sy
7Vedt A 8-S ovldh). Fojxl A3e]
ETH tAFANA ol wAle] tlzd & Al

_ 3 A gz e mE o Akl Holo] A

%6‘ 4 Qlek oo} ZHE w0 @ Fofx] q]F |
olefe] ol AW (ctel)oll v FFsllof sh=A] =AM
2 gelst 4= gick

m. A

0%

al
ES

0El

2t

1 HlolelAl

A e 98l 7129 A ol A o182
% glont o] nr} we] ZFE 71} voleiE 5
wsl7) 18] k) 2 7haL dele] el ohd
5k AelA QAEA) 2L 100309] st Sl T
PbE sk SS9 SE Al =g Eel 5
) ehstEe] 2 71} dlolelE zeslo] % 4,5307)
o b} dlelelE SAlsksich

54 HelelZ e E WElE ZpE dol v

g w5 WEE 7P o] g mg o)
Falglon, 8 WElE 7T gl el QY =
o) Ase] EHIRehs 74 sl 7kt Hlelele]
A BRI T A ) Aele] 28 A
SE Aeleich % i me] A 37k
3 e B ol 83 F HEA Alolel &
& A% AL W} Aol ek olsh e
Yo 32t A T EEAD dole e &
WAE 7PE EHEE] AS Al % 24,959

] 5 Z(EH AL AT 22,4599 HEH
#e Edeld dlole® AMgslsl o 2500712 &
() 2L BlaE dole R AMgsisich

~
mele] Ayl A 2563181e] v
], 2562142] 2 A, 4A41%FCE ¥ LSTM Y|E
-r]ii Zlegstglct. <5 EdodS $igk DTOPOUP]
H]E-2 0.3, batch =7]+& 256, epoch =& 100°]c}.
o] Ei"i w|7]1]& 22 Bahdanau Attention< A3-5}53
v &A1 314== binary cross-entropy & | 23}E 2

A Adam FEltol A ALl

2 7Pk A 2o s HaEs] 98] ol

A W EEH O Az W M EEDHS A
Sisleh. St seq2seq Wele] Adelale] wale &
3, ¥l deleldlel 5 F(EA) Hel 3 A F

GHERE 2 kel & 7 S AsHE
2 slion, AAE HEDHS HAE Holglal 2
& () Aol F WA E(EhHH vla Bkl

34 22 QA T}

S8 M 7h BRI o] el I S
e el e 091 8 YHE o
o) gl u} AP, olejet £ A5 e
A o] @ Fhatel Hhet & H7Me 71~6M
A4 vlER ) o) sofe] WA 3o} qHe] w
o= ® 9 Fhlelis A i,

R T U ERR AL
& W Y 2RE AFgah] ARk mde] T g
oalols] S FAE B AlohEAlel A
A% slal P Rae) B9 Al 9k EAE
4 wHEick

3 A BAE A Re] Sl E nelFa &
AL it shiel deld B RAlelnl, T iy
A Al ) sto] Aleix|s) shie] 7} Gt g wof
T} el £ A B geltes ¢
AE S el 0K A A 4 s
207He] A fa 2AE gl % 5070 2hel A
) B RSl el el A
o) Aot £ mdo] AT FAlS) e nlas)
o & o] e wele] A5 BrIIsek

0
0 031 _l>_“4

M

3.5 THAL Y ot

H 7E e s skl sl 7kab ok
7He Helst slE(e] "els Aleld] 2
rAHdE Antetsleh 8 A 8 o] il
 mdo] 5 o] xlo]e] -8 IS A ﬁ]'“ﬂr/]*‘:
7 stell s mele] IAll fAke g o] 8
AR ¢ glom, 5 sl Alo]e] & A
+3 722 FAR1 7|E](cosine distance) T AME-

shsic.

N

g

xz

v, * U
e PR TP
i J

714 & FAM A 03t 1 Alele] ghe 2
=th1ell 75 Aol o lﬂu}) 7hake] 4
o sk e E(EA) Boll 9= who] Alo]e] &

www.dbpia.co.kr



i el ) L S 413 8wl Al ofRld

$ 48 sl AT A} olAe] BF o
ZJ4%TRS: Total Rhyme Score)= Tth-3} Zcl

n*l n
TRS = — E > Slw, w; ©)
7*1] i+1

A7 w, e A F(EH2) v del S oo
3la, n 7P 2EFDH S 5 QRlE, S(w,, w;)
= w, sk w, Aele] £& Al HiE A5 s
oelgieh. ¥ Auuks Al wef ehige 4
g Aede] A mels) B oA AR B
s5}o] S5 ANE] fol T qe] 9 ) A
9] /\élo: ;‘(}o]E_ siﬂ7} —;g}_oﬂq_ 71— 1:11:41 Hii xgxo 5}
So] 9 bR £ 8 AFES T, of
ol b ) Rl ke S8 WA vt
eo] QNS HlaL BASIC.

1

JB

E

wl r4

Iv.

ot

[~

41 28 SAM 2o}

kA AN L RS e AR LSS
s Hrhsieleh WA AR 98 we] e xe)
o] F o] Ajole] i A s W 5 g
;(]_E_ ]/\ EE Egﬂ i]—o]—c‘g]_ <]
= FAE HEse] Alto] AN A} b
of QI mwxle] AAGE A5k} AR vk} A
A% Felsjlrk

% 50 Fe WlaE FAE ol £& wol
o o] A5 SR1g A3 Ak wAe Aol
AR S} wlmsted s07he] F4F 5 42709 ol

sk, wiel Fuo] AuAre A ol

ﬂ—’

’
Hﬂ f
O
mln y
>
>
)
o
O
O
i
i
rlo
L2
&
fu
2
3
é
)

%Pair/} °l= f‘ﬂ—;’ﬂi WOETH 3491 401
o vl s = ReE }X
A7} B2 o). 319 DkﬂﬁA 43wk
of tgk A& A5 F3l AW 5 qlozlE) o

-
o
-

4
-

4.2 70+ A4 2}

S8 AR W7t apgeld] 28 wo] Qe wel
o] % wlo] Aole] £8 PAT THAYL 5 218L
shelsiglon] g4 wo] o wule suko s A

qkst melo] 2l 7)alol] A3ksE 7AE AIAE)] W=
& BRIk £ ARk 7T gl we] v
o ndls xlgsle] s 7(]'01101743] _1_4-14- ol

A5 Bof Foh -8 WAL = 'é*éfﬂ 7HF G
< 3 AR slo] A AL HIAE HolE % 38t
slomd, wlelE el Sl= 7 S #el A WA =
< oY dolH 2 AREste] 5 WA 7W E(E
L YAk 71E wAEI) v|waly] 9lsiA A
A T A SGEHI 1Y delHE Foldd AW
A ZHEAPHT] 23 &8 ASFE ALl HAE
dleleAle] F3F -8 Ao} nlasiglet ol Al|elix
Hi%o] gl or Folal AAl 7L S Al
=Y 7R 2] v "ol E Alelel] & 3
Ak A @AE sle s & 5 Sl HlAE A
£ 3E 30l 8ofwe] %9—“%, Zﬂ"P E%Ol AR

= 3T 3}%1013% EﬂﬁE rﬂolﬁw,] =g

F 2. Ak welzie R @) s ellA
Table 2. Examples of rap lyrics generated from the
proposed model

Test Dataset Proposed Model
A o) o] 7} b} we} | ok el 7h Ak el
TFola Frola
b Az amh ek | ekgRk ) e g o}
Aols i
Hido] gl Al Hilolof | Hbde] gle Al Hixlo]of
o) gl A Wgolok | ede] Gt A 3Wolo
AFsIA] Eu] Sl Zigle] [ He1A] F) Sgeke] 2 fm
o] Wl A ojgte]|ve] it ARl

F 3. AA 7Rkl mal AR TRk E S Al
Table 3. Total rhyme scores of the models and the
actual lyrics tested

Models Total Rhyme Score
Context . embedding 023
+ attention
Context & rthyme embedding 030
+ attention '
Actual lyrics data 035

from the test dataset

2149

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences "21-12 Vol.46 No.12

8 Al TR B 28 A5E Dol o
oA A @ 7L S B ol ECER A
9 FEA ) £ WAV} 2 WAEe gl
) B A B P ok ¥E

AA B A4 AFE

jodoizle] wal
1 2} 2ok

MadE 4 gl

rd

ORI
rlr 1e) MN,
N

¥

V.4 B

qstol o 7h} AL 98] o8 An
o] wy WS Aokslgic) Allgkal v
AR 229 o5 tlo]E 2}y nsog
= vlglo 2 319 ol 7|Eule| S A
W % ARE 2 e Qlarie} vl
gro 2 13 75k} Aokl vy wie
3le] zfode] x|ndls Ao wn @)
Aol 7hedke Bdek o =hele] 7k
el HeEes SEGE J)sl Aoz
2le] 7} o] 753} se

shelek

E]]/‘\E 73—1} xﬂ 155 tJEIo] _‘,j_uu ZJEU]—_CL

pil

5 ;1”‘“
mmwﬁm@
HHHA '
2 2 OFF

I 4
02 0110 o

A

N
-
-

o
o,

:1; Mo
F o

r>~
0%

.%
v

('D

o
ul
o,
[l
i
o
°

ARE-3)
= 2duct F3F 8 Ak o = LFSL e 2
ol&k 5 9\10—1 ou;] Eﬂ/\E q]a]ﬁﬂ]‘/] _J‘zﬂ- L5 z‘i
o] ARl E3 28 A4S Ho] Fir) etk B
01]*1 dHE miet 3ol mlAR gt %}0 =z

el taiAe At vhas migste] 5 dTE

&3 o] wele] & RS w4 %‘6}71] x4
G 5 gl wo] Qe WS AjATEkaL, HjeledAe]
wle] 7S wekslo] Z(EA) w9le] 7} Aol
ohd A4 w9le] 7pak Aol sslES & Ao,
R, B ATE Fa wEelAl A W Ak A
A7V Bl @) At BEL I e s

L~

(IS [ Y Jﬂ

0

e8] 249+ Ue Aol A7)
References

[11 S. Son, H. Lee, G. Nam, and S. Kang,
“Song-lyrics generation system by deep

in Proc. Annu. Conf Human and
Lang. Technol., pp. 570-573, Seoul, Korea,
Oct. 2018.

[2] P. Potash, A. Romanov, and A. Rumshisky,
“GhostWriter: Using an LSTM for automatic

in Proc. 2015 Conf

Empirical Methods in Natural Lang. Process.,

learning,”

rap lyric generation,”

2150

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

Lisbon, Portugal, Sep. 2015.
E. Malmi, P. Takala, H. Toivonen, T. Raiko,
and A.

computational

Gionis,  “DopeLearning: A
approach to rap
generation,” in Proc. 22nd ACM SIGKDD Int.
Conf, San Francisco, CA, USA, Aug. 2016.

S. Park, J. Byun, S. Baek, Y. Cho, and A. Oh,
“Subword-level word vector representations
in Proc. 56th Annu. Meeting of
the Assoc. Computational Linguistics, vol. 1,

pp. 2429-2438, Melbourne,

lyrics

for korean,”

Australia, Jul.

2018.

T. Mikolov, K. Chen, G. Corrado, and J.
Dean, “Efficient estimation of word
representations in vecto space,” arXiv2013,

arXiv:1301.3781v3.

M. E. Peters, M. Neumann, M. Iyyer, and M.
Gardner, “Deep contextualized word
representations,” in Proc. 2018 Conf North
Am. Chapter of the Assoc. Computational
Linguistics: Human Lang. Technol, New
Orleans, LA, USA, Jun. 2018.

O. Vinyals, and Q. V. Le,
“Sequence to sequence learning with neural
networks,” arXiv2014, arXiv:1409.3215v3.

K. Cho, B. V. Merriénboer, C. Gulcehre, D.
Bahdanau, F. Bougares, H. Schwenk, and Y.

Bengio, “Learning phrase representations using

I. Sutskever,

RNN encoder -decoder for statistical machine
translation,” in Proc. 2014 Conf EMNLP,
Doha, Qatar, Oct. 2014.

D. Bahdanau, K. Cho, and Y. Bengio, “Neural
machine translation by jointly learning to
align and translate,” arXiv2016, arXiv:1409.
0473v7.

M. Luong, H. Pham, and C. D. Manning,
“Effective approaches to attention-based neural
machine translation,” arXiv2013, arXiv:1508.
04025v5.

A. Tsaptsinos, “Lyrics-based music genre
classification using a hierarchical attention
network,” arXiv2017, arXiv:1707.04678v1.

H. Liang, Q. Li, H. Wang, H. Li, J. Wei, and
Z. Yang, “AttAE-RL* Attention based
autoencoder for rap

lyrics representation

www.dbpia.co.kr



[13]

[14]

[15]

[16]

[17]

(18]

[19]

(20]

=i/ o] ) 7 ARE S8 8 o] dwE ) oldlA
learning,” in Proc. WWW ’18, Lyon, France, 8F Xt & (Chansol Park)
Apr. 2018. 201491 8 : wH=tistw e

Q. Wang, T. Luo, D. Wang, and C. Xing,

“Chinese song iambics generation with neural

attention-based model,” arXiv2016, arXiv:
1604.06274v2.
R. Takahashi, T. Nose, Y. Chiba, and A. Ito,

“Successive japanese lyrics generation based
on encoder-decoder model,” in Proc. 9th
GCCE, Kobe, Japan, Oct. 2020.

X. Lu, J. Wang, B. Zhuang, S. Wang, and J.
“A  syllable-structured,
based conditionally generation of chinese
lyrics,” in Proc. 16th Pacific Rim Int. Conf
Artificial Intell, Cuvu, Yanuca Island, Fiji,
Aug. 2019.

X. Wu, Z. Du, Y. Guo, and H. Fujita,
“Hierarchical attention based long short-term
memory for chinese lyric generation,” Appl.
Intell., vol. 49, pp. 44-52, 2018, https://doi.
org/10.1007/s10489-018-1206-2

C. Park and Y. Cheong, “Automatic rap lyrics

Xiao, contextually-

generation with rhymes through korean
syllables,” SMA, Jeju, Korea, 2020.

P. Bojanowski, E. Grave, A. Joulin, and T.
Mikolov, “Enriching word with
subword information,” arXiv2016, arXiv:1607.
04606.

H. Hirjee and D. Brown, “Using automated

vectors

rhyme detection to characterize rhyming style
in rap music,”
5, no. 4, pp. 121-145, 2010, https://doi.org/
10.18061/1811/48548

P. Potash, A. Romanov, and A. Rumshisky,
“Evaluating creative language generation: the
arXiv2016,

Empirical Musicology Rev., vol.

case of rap lyric ghostwriting,”
arXiv:1612.03205v1.

vejelgaha} £
20181 3Y~A) : Arielst
I AR | e A
AR
<Aool QlFAlE, f= ]
= o, zpedelxe]
[ORCID:0000-0002-2198-0445]

— —

o=

M & A (Yun-Gyung Cheong)
199611 24 : A=Ayt
ek &4

ki
o,

1998 24 : At A
Eslzﬁ_,,} M/\].
20079 84 : kIl Eeto

Hollga Aakstat ubat
20081~201041 : AHAAA =
ey AEdTd
20101 109~2014% 8% : ¥lul= IT University of
Copenhagen post-doc
20159 394~2017 39 AAdisial AZEY]
1:].]5‘1— z—rzl‘:

20174 34U~ AT Lz EojhE} F-
e

<FMlpoh AFAY, ASA sxeldn 2 9
Al

0| & & (Jong-Hyun Lee)

20104 2% : AFddEw A
A7 A5 e g shat

- 20121 2% AdvtdiE A
A7 5 g e At

20179 294 A A
X}Z47]74‘ITE']"“§L“’}‘ HA}

20179  49~3A) . Ao E)

S A ALRAT R AT
<Pl A8 A%, A8k A4, AT 2

2151

www.dbpia.co.kr



	한국어 랩 가사 생성을 위한 운율 단어 임베딩과 어텐션
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. 제안 기법: 운율 단어 임베딩과 어텐션
	Ⅲ. 실험 및 평가
	Ⅳ. 결과
	Ⅴ. 결론
	References


