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ABSTRACT1 

We can listen to music from many different countries due to the evolution of the Internet. 
However, understanding lyrics written in foreign languages is still difficult, even though many 
international songs have been translated. 

In this paper, we propose an interactive lyric translation system and describe its implementation. 
Users can modify lyrics by selecting a sample lyric from candidate translations and then freely edit 
the lyric using the proposed system. The proposed system also allows users to listen to their 
translation by applying singing voice synthesizer and search for related words. We conducted 
experiments with 12 participants to compare the lyric translation by the proposed system to 
manual lyric translation. The translation using the proposed system had better evaluation results 
comparing to the manual translation. 

1 INTRODUCTION 

The Internet has made it possible to listen to and enjoy international music and access the lyrics 
written in foreign languages at any time. However, the lyrics written in a foreign language are 
often difficult to interpret. 

Meanwhile, many international songs have been translated while fitting original melodies. 
Effective translation is still a professional task because it requires understanding the original 

                                                                 
Permission to make digital or hard copies of part or all of this work for personal or classroom use is granted without fee 
provided that copies are not made or distributed for profit or commercial advantage and that copies bear this notice and the 
full citation on the first page. Copyrights for third-party components of this work must be honored. For all other uses, 
contact the Owner/Author. 
CHI'19 Extended Abstracts, May 4–9, 2019, Glasgow, Scotland UK 
© 2019 Copyright is held by the owner/author(s). 
ACM ISBN 978-1-4503-5971-9/19/05. 
https://doi.org/10.1145/3290607.3313046 

CHI 2019 Late-Breaking Work  CHI 2019, May 4–9, 2019, Glasgow, Scotland, UK

LBW1518, Page 1



  
 

 

KEYWORDS 

Lyric Translations; Music; User Interface. 
 
 
 

language, musical phrases, rhythm, and pronunciation. There have been studies that the language of 
lyrics makes a difference in the song rhythm [6], [7]. 

To address these issues, we have developed an interactive lyric translation system to translate 
lyrics written in foreign languages into native languages of users (English to Japanese in our 
implementation), as shown in Figure 1. The proposed system displays an automatically translated 
lyric and its musical score for editing according to the preferences of users. This paper describes 
the proposed system and discusses the experimental results. We evaluated the proposed system 
experimentally with 12 participants. 

2 RELATED WORK 

Studies into lyric generation and can be roughly divided into automatic and interactive 
techniques. “Tra-la-lyrics 2.0” automatically generates song lyrics in Portuguese based on a melody 
[3]. Our study aims at developing an interactive system, while the system aims automatic 
translation, featuring an algorithm to modify melody according to lyrics and generate temporary 
translations. 

“Hafez” is an interactive poetry generation system without a melody that incorporate Recurrent 
Neural Network with a Finite State Acceptor [2]. The “pâtisier” lyric creation support system 
suggests lyrics that suit the number of morae and vowels [1]. “LyriSys” is a lyric creation support 
system that considers the comprehensive structure of lyrics, such as verses and choruses [9]. 

Meanwhile, the task of reducing the number of morae in the translated lyrics is related to 
sentence compression in natural language processing. There have been short and simple sentence 
generation methods such as an electrical bulletin board in the Shinkansen trains by focusing on the 
end of the sentence [10]. 

3 LYRIC TRANSLATION ALGORITHM 

Herein, a mora is defined as a vowel, a consonant followed by a vowel or contracted sound. The 
Japanese syllabic nasal is counted as 0 mora in this time. Contracted sounds are indicated when 
certain “i” vowel characters are followed by smaller sized “ya(ゃ),”  “yu(ゅ),” and “yo(ょ).” 
Translation from English into Japanese requires dividing the melodies because the number of 
morae usually increases. The meaning of the original lyric must be abbreviated [4] to prevent the 
increase in the number of morae. 

This processing procedure is shown in Figure 2. The procedure is roughly divided into the 
following three parts: (1) translation of source language, (2) lyric processing of translated sentences, 
and (3) matching generated lyrics to the melody. 

3.1 Translation of Source Language 

Our implementation applies Microsoft Translator Text API [12] to get translated sentences from 
English lyrics described in MusicXML. Periods, commas, colons and semicolons delimiters are 
regarded as one phrase. The number of musical notes is taken as the number of lyric morae. This 
process acquires translated sentences and the number of musical notes of each phrase.  

Figure 1. Lyric Translation System. 
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Figure 2. Processing Procedure of the 
Lyric Translation. 

3.2 Lyric Processing of Translated Sentence 

This process generates lyrics from the acquired machine translation sentences and the number 
of musical notes. We define the number of lyric morae 𝑛𝑙 and the number of musical notes 𝑛𝑚. The 
following four operations are executed one by one when the number of morae in a machine 
translation sentence of one phrase exceeds the number of musical notes: i=0: delete honorific 
expression, i=1: delete assertive expression, i=2: abbreviate Japanese particles, i=3: generate lyrics. 

i=3 is executed when the number of morae exceeds the number of musical notes after processing 
i=0 to i=2. i=3 applies 2-gram to generate the lyric so that the number of morae gets equal to the 
number of musical notes. Note that a word which has the highest tf-idf value in a single phrase is 
given as the first word. tf-idf is a statistical value for evaluating the importance of words included 
in a document. We used the corpus created from Project Gutenberg and Aozora Bunko as a 
document to calculate tf-idf value [8]. We also used the Japanese Wikipedia corpus to generate 
lyrics [11]. 

It is sometimes difficult to generate the lyric in i=3 depending on the number of morae and 
given words. In this case, the system switch i=4, and applies the sentence modified by i=0 to i=2 as 
the lyrics and allows to exceed the number of musical notes. 

3.3 Matching generated Lyrics to Melody 

We divide the relationship between 𝑛𝑙 and 𝑛𝑚 as follows. Case 1: 𝑛𝑙  = 𝑛𝑚, Case 2: 𝑛𝑙 < 𝑛𝑚, and 
Case 3: 𝑛𝑙 > 𝑛𝑚. The generator applies either of the two algorithms for matching melody and lyric 
for Cases 2 and 3. We do not need to modify the melody if 𝑛𝑙 and 𝑛𝑚 satisfies Case 1. 

Japanese singing usually allows to stretch a vowel of one character and sing a plurality of notes. 
In Case 2, the number of lyric morae are increased by inserting stretch bar in the k-th (k > 0) 
musical note in a phrase at Figure 2-(a), when the k-th musical note duration from the beginning 
the phrase is dur(k) < dur(k + 1). Note that we define dur() is a function of sound duration. If all the 
musical note durations are equivalent, the algorithm inserts stretch bar at the end of the lyric. The 
second algorithm merges the shortest note in the phrase with the previous note at Figure 2-(b). If it 
is impossible, the algorithm merges the shortest note with the next note. 

In Case 3, one of the longest musical notes that is the closest to the beginning of the phrase is 
divided into two notes which have the half duration. Or, the note is divided into two to one if it is a 
dotted note (Figure 2-(c)). The second algorithm defines the minimum note duration in advance, 
and notes are divided so as not to be shorter than the minimum duration (Figure 2-(d)). Our 
implementation defines the eighth note as the minimum note duration. Even if all notes are 
divided by the minimum duration, if 𝑛𝑙 gets larger than 𝑛𝑚, the other algorithm is then applied. 

4 IMPLEMENTATION 

We implemented the system as a Web application (Figure 3). As shown, the user interface is 
divided into two parts: (1) the score, and (2) edit components. 
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Figure 3. System Interface. 

The score component has a phrase bar and a score. This phrase bar that shows the phrase being 
edited is displayed at the top of the score component, and the target phrase is shown in pink in the 
score. Users can change phrases by scrolling through a score or clicking on the phrase number. 

The edit component facilitates the following actions: (a) searching for related words, (b) editing 
translated lyrics, and (c) listening to the edited score. 

4.1 Searching for Related Words 

The proposed system applies a word cloud to display related words, as shown in Figure 3 (2)-(a). 
Related words determined by the cosine similarity are displayed when a user inputs a word on the 
text field. Words which have a higher similarity with the input word are displayed by larger letters. 
Note that display words morae are not equal to inputted word morae. 

4.2 Editing Translated Lyrics 

This function comprises a panel, a selection widget, and a text field (Figure 3 (2)-(b)). The panel 
shows the original lyrics so that users can compare edited lyrics to the original lyrics. 

The selection widget with four selectable lyric translation candidates. The current system 
displays automatically-translated lyrics as the initial candidate, whereas translated lyrics as the 
second to fourth candidates. Since the lyric translation algorithm takes a long time if enter process 
of lyrics generation, user interface uses lyrics data output in advance. The words in the machine-
translated sentences with the highest tf-idf values are shown at the beginning of all the lyrics. The 
text field shows the lyrics selected from the selection widget, and users can edit this text freely. 

Melody notes are automatically divided when the number of morae in the input lyric is beyond 
the number of musical notes. The system randomly applies one of two algorithms for note division, 
shown in section 3.3. 

4.3 Listening to Edited Scores 

This function allows users to listen to their edited songs, is useful for users that cannot read 
musical scores. Users can select the listening target as either a single phrase or the entire song, as 
shown in Figure 3 (2)-(c). We apply a singing voice synthesizer “Sinsy” [5]. Sinsy generates singing 
voices based on music scores written in MusicXML applying Hidden Markov Model and Deep 
Neural Network. 

5 COMPARATIVE EXPERIMENTS 

We conducted experiments which compare lyric translations by the presented system and 
manual lyric translations to clarify which method is the better lyric translation method. In each 
case, the participants could continue lyric translation tasks until they were satisfied with the 
translation. The following describes the experimental procedures. 

Following is the procedure of the lyrics translation using the proposed system; (1) Listen to the 
original song and see the original lyrics. (2) Experience with manual lyric translations (five 
minutes). (3) Explain how to use the proposed system. (4) Practice using the proposed system (five 
minutes). (5) Translate the lyrics by using the proposed system. (6) Answer a questionnaire. 

(1) The score

(2)Edit components

(a) searching for related words

(b) editing translated lyrics

(c) listening to the edited score
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Participant Comments About the 
System: 
Positive comments: 
⚫ It was helpful to listen to the edited 

song in real time (two participants). 
⚫ Lyric editing using translation 

candidates is useful (four 
participants). 

⚫ Automatic change of the note 
division is good. 

Negative comments: 
⚫ I could not change note division by 

myself (three participants). 
⚫ It seems there are no rule for 

musical note division because one 
of the algorithms is randomly 
applied. 

⚫ I wanted a function to listen to the 
original and edited songs for 
comparison because I had to listen 
to the original song on YouTube 
while working. 

Participant Comments About Manual 
Translation: 

Positive comments: 
⚫ It was easy to rewrite lyrics. 
⚫ Lyric translation could be edited 

according to the English lyrics.  
⚫ It was easy to understand where 

the lyrics were edited. 
⚫ I could freely modify note division. 
⚫ It is good that Chinese characters 

can be used. 
Negative comments: 
⚫ It was troublesome to rewrite lyrics.  
⚫ It was difficult to imagine the 

sound of the edited song (two 
participants). 

⚫ I could not match notes and lyrics. 

Following is for manual lyric translations; (1) Listen to the original song and see the original 
lyrics. (2) Explain how to use the proposed system. (3) Experience to use the proposed system (five 
minutes). (4) Perform manual lyric translations. (5) Answer a questionnaire. 

We used the score of “Scarborough Fair” in the experiment. Also, we used “Lavender’s Blue” as a 
score while demonstrating manual lyric translations and experiencing with the proposed system. 
These songs are English nursery rhyme. The participants provided a relative evaluation of lyric 
translations using the proposed system and manual translations in both experiments. 

6 RESULTS 

We invited only participants who could read musical score for these comparative experiments. 
We asked six participants to translate using the proposed system, and the other six participants 
performed manual lyric translations. Nine participants were female and other three were male (21 
to 54 years; average: 29 years). We asked participants to answer as five-point Likert scale on the 
questionnaire. Participants gave the comments about the system and the manual translation 
process, on a sidebar. 

6.1 Result of Comparison 

We discuss the results of the comparative questionnaire, in which similar questions were asked 
for both the proposed system and the manual translations task. Figure 4 shows the results, 
including t-test, the average and the standard error for the questionnaire. The proposed system 
received higher evaluations for all the evaluation items. In addition, there were significant 
differences for three of the four items. 

The degree of satisfaction with the completed songs showed an obvious difference relative to 
the standard error. The participants could edit steadily and were satisfied with the song generated 
using the proposed system. On the other hand, several participants gave up translating lyrics by 
manual, and these participants lowered the evaluation of manual translations. The evaluation of 
the proposed system was slightly lower compared to other evaluation items. 

6.2 Discussion 

We found from participants comments that the trial listening, lyric candidates, and automatic 
note division features were desirable for many users. In fact, the proposed system received better 
comparative evaluations than the manual translation task. It was easier to translate lyrics using 
the proposed system even for users who can read musical scores. 

On the other hand, several problems were found. The completed song lyrics were dependent on 
the lyric candidates. We would like to develop a function to stimulate the creativity of users rather 
than some of the implemented functions. 

Users wanted to optimize the correspondence between the notes and lyrics using the proposed 
system. The current implementation randomly applies one of two algorithms for automatic note 
editing. We suppose it cause stress of participants due to the irregularity by applying one of the 
algorithms randomly. This system should have fixed rules for the musical notes editing function. 
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7 CONCLUSION AND FUTURE WORK 

We proposed and implemented an application that supports the translation of English song 
lyrics into Japanese. We conducted comparative experiments with 12 participants. As a result, we 
found that lyric translations by the proposed system were evaluated higher than the manual 
translations. Also, we proposed an algorithm of automatic lyrics translation. 

The current implementation of the proposed system randomly applies one of two algorithms to 
divide notes to match the lyrics and melody. We will improve these algorithms by adopting rules 
that will allow users to edit notes by simply inputting vowels or stretching bars as lyrics. We would 
also like to improve the algorithm for automatic temporal generation of the translated lyrics. 
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