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Abstract—This work reports development of a 
MIDI-to-Singing song synthesis that will produce 
audio files from MIDI data and arbitrary Romaji 
lyrics in Korean. The MIDI-to-Singing system 
relies on the Flinger (Festival singer) framework 
for singing voice synthesis. Originally, this MIDI-
to-Singing system was developed by English. 
Based on some Korean pronunciation rules, a 
Korean MIDI-to-Sing synthesis system was 
developed and derived. For a language transfer 
like Festival synthesized singing, two major tasks 
are the modifications of a phoneset and a lexicon. 
Originally, MIDI-to-Sing song synthesis can create 
singing voices in many languages, but there is no 
existing Korean festival diphone voice available 
right now. We therefore used a voice 
transformation model in festival to develop 
Korean MIDI-to-Singing synthesis. An evaluation 
of a song listening experiment was conducted and 
the result of this voice conversion showed that 
the synthesized singing voice successfully 
migrate from English to Korean with high voice 
quality. 

Keywords—MIDI-to-Singing; Korean; Festivel; 
Flinger 

I. INTRODUCTION 

The goal of this research is to synthesize natural 
singing Korean song from an English Text-to-Speech 
voice. With the term MIDI-to-Singing, we mean the 
production of human-like singing voice based on a 
given MIDI format music. The MIDI-to-Singing system 
is an extension from a speech-to-singing synthesis, 
which converts a speaking voice reading the lyrics of a 
song to a singing voice given its musical score. 
Therefore, a different language singing can be easily 
derived by modifying the original speech features 
unique to them. 

Singing voice synthesis enables computers to 
“sing” any song. Since 2007, it has become especially 
popular in Japan because of Yamaha’s VOCALOID 
singing synthesizer [1]. There can be found a lot of 
original musical compositions in the video sites such 
as YouTube or Niko Niko Douga. There is now a 
growing demand for more flexible systems that can 
sing songs with various voices as evidenced by the 
many singer libraries being created and released on 

the Internet by users for UTAU [2] singing voice 
synthesis software. 

Without a score editor environment for end-users, it 
should be noted that a concatenation-based singing 
synthesizer was already proposed by Macon et al. [3] 
in 1992. They finally released open source for this 
method that is called Flinger [4]. It is written by Mike 
Macon based on the Festival Speech Synthesis 
System [5], developed at the University of Edinburgh. 
Flinger needs the OGIresLPC plugin as the signal 
processing ``backend'' that was developed at OGI [6]. 
This takes diphone waveform files, coded as residual-
excited LPC parameters, and performs the necessary 
concatenation, pitch/duration change, and smoothing 
of the diphone waveforms. 

A MIDI-to-Singing system requires the integration 
of two major components. One is a MIDI sequencer 
with a lead-sheet view. The other is a singing voice 
synthesis (SVS). Based on a musical graphical 
interface such as a lead sheet, the users can compose 
music/lyrics in a MIDI sequencer.  

In Festival, a new language is mainly comprised of 
constructing a phoneset and building a lexicon. The 
phoneset is basically a set of syllables and includes 
the linguistic characteristics of how vowels and 
consonants are pronounced. A lexicon is a database of 
words with their respective pronunciations, using the 
phones from the phoneset. During the past few years, 
we have been using songs for educational learning 
based on our previous MIDI-to-Singing system [7]. To 
extend the applications of singing voice synthesis, a 
language transfer will be needed. A language transfer 
refers to speakers applying knowledge from one 
language to another language. This paper assumes 
that a MIDI-to-Singing language transfer between 
English and Korean is feasible. In order to 
demonstrate Korean MIDI-to-Singing, some songs are 
available online as shown in Fig. 1. 
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Table II. Preference test score. 

Prefer MIDI-to-Singing Prefer VOCALINA 

45% 55% 

 

V. CONCLUSION 

Korean provides relatively a greater ease for the 
English speaker learning Korean than the English 
system would to Korean speakers. Not taking into 
account language variation (accent and dialect), there 
are five vowels and 17 consonant phonemes in Korean 
while there are 20 vowels and 24 consonants in 
English language. Therefore, a Korean MIDI-to-
Singing system can be accomplished through an 
English MIDI-to-Singing system. 

This paper outlines the theoretical issues that 
demonstrate that it is possible for English-to-Korean 
transform of a singing synthesis project. Although the 
development of a Korean MIDI-to-Singing system is 
still in working and far from complete. However, the 
project is likely to be an iterative process whereby the 
pronunciation of the system improves over time as the 
settings of the phones are made more precise, and the 
number of entries in the lexicon is increased. In the 
future, speech synthesis could also be fully integrated 
with singing synthesis. It will be challenging to develop 
new voice synthesis systems that could seamlessly 
generate any voice produced by a human or virtual 
singer/speaker. 
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