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Lyrics translation system using neural machine translation
Tasuku Yoshimura
Abstract

In this research, we propose a lyrics translation system that combines existing
neural machine translation with a post-editor learned for lyrics. Specifically, the
lyrics of the original text are translated using the existing neural machine
translation, and the translated text obtained there is paraphrased by the neural
machine translation trained for the lyrics translation. Finally, the translated
sentence is output by applying it to an editor that adjusts the number of mora and
the end-of-sentence expression. In realizing this method, the following three
issues should be addressed.

Expansion of corpus specializing in lyrics translation

Since many formal sentences are used in the corpus translations used in the
current learning model of neural machine translation, rhetorical sentences are
not output. Therefore, it is necessary to expand the rhetorical translation used in
the translation of lyrics to the corpus used for the learning model.

Building a post-editor for lyrics

It is necessary to construct a neural machine translation that trains various
Japanese expression models using a corpus specialized in lyric expression, and to
convert the formal translation result of the machine translation into rhetorical
sentences.

Adjusting the number of mora

The big difference between lyric translation and normal translation is that there
is a limit to the number of moras, that is, the number of words. Since the lyrics
are expressed according to the rhythm of the music, the difference in the number
of mora between the original and the translated text must be as small as possible
in order to be able to sing along with the melody as the lyrics.

For the first task, there are respected bodies and normal bodies in Japanese, and
normal bodies are often used in the translation of lyrics through human
intervention, so the bilingual sentences in the corpus are also normal bodies.
Unify with notation. Furthermore, by exchanging the words of the sentence in the

corpus and ending the sentence with a noun, various rhetorical methods such as



inversion and word-stopping are learned.

For the second task, after converting the lyrics of Western music to Japanese by
English-Japanese translation, the obtained sentences are retranslated into
expressions that are more like lyrics, and the translation from Japanese to
Japanese is performed. Do it. At this time, the above-mentioned lyric corpus is
trained by neural machine translation to convert it into a more lyrical sentence
incorporating various expression techniques.

For the third task, multiple translation candidates obtained from the post-editor
day-to-day translation in order to count the number of mora for each phrase in
the original text and generate a translation that is as close to that number as
possible. Count the number of moras in and select the closest translation. The
contributions of this research are as follows.

Expansion of corpus specializing in lyrics translation

By creating an English-Japanese bilingual corpus of 5445 sentences of actual
lyrics and rhetorically converting a large-scale corpus (JParaCrawl) of about 10
million sentences, rhetorical translation of more than 10 million sentences
Expanded to the corpus of. As a result, the output translated text is also output as
rhetorical text.

Building a post-editor for lyrics

Using neural machine translation trained with various rhetorical Japanese
expression models, the formal translation results of conventional machine
translation are converted into rhetorical sentences. When the evaluation was
performed using 20 test sentences, 85% (17 sentences) of the test sentences were
converted into rhetorical sentences by the proposed post-editor.

Adjusting the number of mora

The number of mora is counted from multiple translations obtained by the lyrics
translation system proposed in this study, the sentence most similar to the
number of mora in the original sentence is selected, and the final translation is
reconstructed with them. Compared with the case of using the existing machine
translation, the proposed method improved the increase in the number of mora
per one sentence by 55.8%, and improved the number of mora per all sentence by

57%.
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1. Sentencepiece
import sentencepiece as spm

non_n

f = open("corpus.ja", "r", encoding="utf_8")
f = f.readlines()

for line in f:

sp = spm.SentencePieceProcessor ()

# train sentence piece

#spm.SentencePieceTrainer. Train("--input=data.txt --model_prefix=trained_model --
vocab_size=8000")

# load model

sp.Load("jparacrawl-songs-32k-en.model")

splitted_list=sp.EncodeAsPieces(line)

print(splitted_list)

2. BERETNVOEE - FHER
Ipip3 install OpenNMT-py #OpenNMT D 4 v & | — v
lonmt_preprocess -train_src new-corpus.ja ¥ #7738 7 — X O HiULE
-train_tgt new-corpusl.ja ¥
-valid_src new-corpus2.ja ¥
-valid_tgt new-corpus3.ja ¥
-save_data datal/demo
lonmt_train -data datal/demo ¥ #°:#
-save_model save ¥
-layers 6 -rnn_size 512 -word_vec_size 512 -transformer_ff 2048 -heads 8 ¥
-encoder_type transformer -decoder_type transformer -position_encoding ¥

-train_steps 100000 -max_generator_batches 2 -dropout 0.1 ¥

A-26



-batch_size 1024 -batch_type tokens -normalization tokens -accum_count 2 ¥
-optim adam -adam_beta2 0.998 -decay_method noam -warmup_steps 4000
-learning_rate 2 ¥

-max_grad_norm 0 -param_init 0 -param_init_glorot ¥

-label_smoothing 0.1 -valid_steps 100000 -save_checkpoint_steps 20000 ¥

-world_size 1 -gpu_ranks 0

%

lonmt_translate -model save/jpara-songs-weighted-model_step_100000.pt ¥ #%H
-src abcede.ja ¥
-output abcdef.ja ¥
-replace_unk -verbose ¥

-n_best 3

3. [EEEE#

def change(word1:str, word2:str):

return dst.replace(word1, word2)

for src in f:
# FRCE
dst = src.replace("® 772", "B") # [Hkxiz] -> [H]
dst = change("FAIZ","") # [FAIX] ZHIBR
dst = change("C¥ 2", "D ?") # [~TIHh] > [~%D?]
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4. E—IEBDHY |
HAGE
import MeCab
mecab = MeCab.Tagger ("-Oyomi")
f=sur(" ")
word = mecab.parse(f)
m=1
for line in word:
#print(str(m) + line)
m=m+ 1
if "¥n" in line:
print(m-2)
m=1

.
=]

k=103

£
import syllables

syllables.estimate(" ")
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k2 : TA T —F#2C

Dynamite i 3

Cos ah ah

I’ m in the stars tonight

So watch me bring the fire and set the night alight

Shoes on get up in the morn Cup of milk let’ s rock and roll

King Kong kick the drum rolling on like a rolling stone

Sing song when I’ m walking home

Jump up to the top LeBron

Ding dong call me on my phone

Ice tea and a game of ping pong

-
ol (e |(N|o o |s|w|n|= |

This is getting heavy

Can you hear the bass boom, I’ m ready

-
—

-
N

Life is sweet as honey

—y
w

Yeah this beat cha ching like money

Disco overload I’ m into that I’ m good to go

-
L

I’ m diamond you know I glow up

-
(3]

Hey, so let’s go

-—
=]

Cos ah ah

-
~

I’ m in the stars tonight

-
=]

-
©

So watch me bring the fire and set the night alight

N
o

Shining through the city with a little funk and soul

1T Dynamite[fi3C

21 [So I’ mma light it up like dynamite,

22 |woah

23 |Bring a friend join the crowd

24 Whoever wanna come along

25 (Word up talk the talk just move like we off the wall

26 |Day or night the sky’ s alight

27 |So we dance to the break of dawn

28 |Ladies and gentlemen, I got the medicine so you should keep ya eyes on the ball,

29 |huh

30 |This is getting heavy

31 [Can you hear the bass boom, I’ m ready

32 |Life is sweet as honey

33 [Yeah this beat cha ching like money

34 |Disco overload I’ m into that I’ m good to go

35 |I’m diamond you know I glow up

36 |Let’s go

37 [Cos ah ah

38 [I'm in the stars tonight

39 |So watch me bring the fire and set the night alight

40 [Shining through the city with a little funk and soul
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Dynamite[§ 3

2

So I’ mma light it up like dynamite,

42

woah

43

Dynnnnnanana,

44

life is dynamite

45

Shining through the city with a little funk and soul

46

So I’ mma light it up like dynamite,

47

woah

48

Dynnnnnanana eh

49

Light it up like dynamite

50

Dynnnnnanana eh

51

Light it up like dynamite

52

Cos ah ah

53

I’ m in the stars tonight

54

So watch me bring the fire and set the night alight

55

Shining through the city with a little funk and soul

56

So I” mma light it up like dynamite

57

Cos ah ah

58 [I'm in the stars tonight

59 |So watch me bring the fire and set the night alight
60 |Shining through the city with a little funk and soul
7 Dynamite [ 3
61 [So I’ mma light it up like dynamite,

62 |woah

63 |Dynnnnnanana,

64 [life is dynamite

65

Shining through the city with a little funk and soul

66

So I’ mma light it up like dynamite,
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: FEERE

& H @R 1:1000)

Cos Ah Ah

SHITEIZLND

s, KER>TET. REBLSITNDERT

FEDELHhYTTHERLEAYYIA—)L

XUV T E. A=) TRV D &SRS LERD

RESNTNSEEHST

kT DLeBronETo v

Dingdong#h D EEE

FARTA—EEVRU DY — L

-
Sle (e~ |o o s fw v |= D

CHIFESHELT

-—
-

N—R-T—LHECZ DAL, RN TE

-
N

NFIYDESITHLY

—y
w

Yeah, ZDE—REHE D KSIZaching

-
-

BEEEZEHLTOLD

iy
(3]

I'm diamond EAEI->TL\S

-
(=]

(VAN =\ LY gt

-
~

Cos Ah Ah

-
=]

SHIFEIZLD

-
©

s KEFH>TET. REBSITNDERT

N
o

DPLOIZ7U Y LR THEERTIRIT

I

3% H #3R(1:1000)

21

ENSERITAFTIADESITHDAL

22

HiEt=Ic

23

RAEENTHEHRITNHOT

24

2o T

25

SENFEEEET T EHNSELLALLSICBH TS

26

B HLESBHSH

27

S ESITRBAITOILAVICHES

28

ESA EELL IS R—ILIZHEERIT T,

29

huh

30

CHIFEHEST

31

N—R-T—LHECZ DAL, ElEHNTE:

32

NFIYDEIITHLY

33

Yeah, ZDE—REHE D KSIZaching

34

BEAEEZEELTOLD

35

I'mdiamond & A %12 TLVS

36

Let's go

37

Cos Ah Ah

38

SHIFEIZLD

39

o REFO>TRET. REBSITNERT

40

LLDT7 9 ERE THi% Shining,
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& A #5R1:1000)

41

EALERFFAFTIAEDESITHDATL

42

HET=IZ

43

Dynnnanana

44

AEFEAFRAE

45

YLD T72 Y EBLTHI% Shining,

46

EALERFAFTIADESITHDATL

47

HEET=IZ

48

Dynnnanana eh

49

AALFIAbDESITHD

50

Dynnnanana eh

51

AALFIAbDESIHD

52

Cos Ah Ah

93

SEIFZEIZND

54

o, REF>TET. REBSITNDERT

95

DLDT7 Y EBRTH% Shining,

56

EALELFIFTIMEDESITHD

57

Cos Ah Ah

58

SHEIZEIZND

59

o REF>TERT. REBSITNERT

60

DLDT7 Y ERRTH% Shining,

17

3 H#&R(1:1000)

61

EALERFFAIFTIAEDESITHDATL

62

HET=IZ

63

Dynnnanana

64

AERFFTAFA

65

DLDT7 9 ERR THEi% Shining,

66

ENSEFFLIFTIADESITHKD AL
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27

= oFht=b EHEAITIZEES

28

iR, FEbo oo, HETFEHR—ILIZBEDIFTHEINESE

29

huh

30

ChIFEIEELT

31

N—R-T—LIFEICEHZ DL, ERETETD

32

AERFBEDLIITHLT

33

HEFBEEDLSITLeAT LIHEIDE—F

34

RUVAATETHDI

35

HETIEFFADENERFT AV EUR

36

=5

37

Ah Ah Ah

38

SEIZEND

39

EALKRERCLT. RERLTDERT

40

INSTE DTV ERTHIEER(TKY
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41

ENSHEENEZAFTIAEDESICBLLET D

42

Hiit=%E

43

Dynnnanana

44

AERFTAFIA

45

INSTE T Y EBRTHIEER T Y

46

ENBHIEENELAFTIAEDESICBLLET D

47

Hiit%E

48

Dynnnanana eh

49

FALFIAEDESITHBLLT

50

Dynnnanana eh

51

FALFIAbDESITHBLLT

52

Ah Ah Ah

53

SEIEEMNS

54

EALKERCLT. RERLTDERT

55

INSTE D7 Y EBRTHIEERITKY

56

EALREENET AT IACDELSICELAED

57

Ah Ah Ah

58

SRERIEEND

59

EALRERCLT. RERLSTDERT

60

NS D7D ERTHIEERITKY

EBHER(1:100)

61

EMNSIEENEFAFTIAEDESITELLET D

62

Hlgt-%

63

Dynnnanana

64

AEFFAFRAT

65

INSTE DT Y ERTHEER(TKY

66

ENSRIFZTNEF AT IADESITEBLLET O
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SA. DA
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36
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38
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NESREVERTHREENED
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EBAFERO:)

41

EMoEBELES

42

BELDHT

43

Dynnnnana

44

AERFFTAFA

45

NEREVERTHAZENES

46

EhoEBELES

47

BELDHT

48

Dynnnnanana eh

49

FAFIA91A

50

Dynnnnanana eh

51
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52
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53
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54
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64
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65
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EhoEBELES
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