
3. A linguistic view on the musical aspects of speech 
This paper intends to present a new methodology for transcribing speech prosody, which is inserted in a 
research program that proposes to develop a new model for studying speech prosody with music notation. 
As far as we know, no researcher has tried to fully develop a model for studying speech prosody using 
musical elements. Nevertheless, as seen before, some studies have transcribed speech using this method.

4. Methods
In Simões and Meireles [12] we started to develop a method for tran-
scribing speech prosody with music notation. The transcriptions of 
Brazilian Portuguese, Mexican Spanish and American English were 
automatically done using the software Ableton Live 9 Suite and then 
annotated in Finale 2011. After that, we compared the musical scores 
of some scores and realized that the musical transcriptions via wave to 
midi conversion were not very much precise. That is why we devised 
a more sophisticated method of transcription based on the acoustic 
signal.  

Due to software limitations, we could only transcribe speech 
using a traditional 12-tone scale. Nevertheless, by measuring the fre-
quencies in speech, we noticed that very often the syllable’s frequen-
cies did not correspond to the frequencies in this scale. That is why 
we thought in expanding this scale to include smaller intervals than 
the semitone. At first we thought using a 48-tone scale, but as divi-
sions smaller than the quarter tone are very difficult for listeners (even 
trained musicians) to perceive, we chose to use a quarter-tone scale, 
which is used for example in Arabic music and is also known by elec-
tric guitarists. Therefore, our scale consisted of 24 tones equally spaced 
(see figure 6).  

In order to divide the scale in 24 tones we used the formula, 
=f0*√(24&2^i ),  where f = frequency to be calculated,  f0 is the first note of the scale, and i is one of the notes 
of the scale. As an example, let us observe below the frequency intervals from A to A# (=Bb).  
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Abstract 
Musical Speech is a new methodology for transcribing speech prosody using musical notation. The meth-
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of the application of this methodology to prosodic transcription.  
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1. Introduction
It is known among linguists that speech is composed of musical elements such as speech rhythm, intonation, 
tonicity, and speech dynamics. Speech Prosody is the area of Linguistics that investigates this musicality. In 
recent years there has been an ongoing interest in this field, and since 2002 a special conference Speech Pros-
ody (http://isle.illinois.edu/sprosig/sp2002/), has been organized to investigate all interdisciplinary aspects of 
speech prosody.  Although musical aspects are present in speech, researchers have rarely tried to represent 
speech using traditional musical notation. On the other hand, composers such as Bach, Beethoven, Schoen-
berg, Reich, and Janaček have represented speech using traditional scores.  Indeed, Bach was one of the pio-
neers in musically scoring speech with the recitativo secco, a technique in which a singer is allowed to adopt 
the rhythms of ordinary speech [1, 17].

Figure 1: Excerpt of Schoenberg’s speech-melody  (represented by the  crosses “x” on the 
notes) as seen  in Pierrot Lunaire op. 21. The cross represents the  speech notes. Freely 
available at http://imslp.org/wiki/Pierrot_Lunaire,_Op.21_(Schoenberg,_Arnold).

2. Systematic transcription of speech with musical notation
2.1. Janáček’s Theory of Speech Melodies
According to Fiehler [6], Leoš Janáček (1854-1928) developed his Theory of Speech Melodies at the time he 
was writing his opera Jenůfa (1903). In this same text, the author states that the composer intended to faith-
fully represent speech. For this reason, as happens with speech, “his melodic fragment are unstructured, 
phrased unconventionally, unconstrained by key or meter” [6, p. 42].  

Tyrrel [7, p.793] points out that Janáček related in 1916 that “tune is created by the word, the whole 
melody depends thus upon the sentence, it couldn’t be otherwise”. Nevertheless, even though the com-
poser always denied he fits words to an existing tune, Tyrrel [7] shows in his paper that he frequently did it 
when he rewrote his musical pieces.

2.2. Joshua Steele’s methods on melody and measure of speech (1775) 
The idea of transcribing speech using music notation comes even before Janáček’s time. In 1775 Joshua 
Steele wrote the book “An essay towards establishing the melody and measure of speech to be expressed 
and perpetuated by peculiar symbols” [9]. Even though he did not have the modern instrumental tools to 
help him with transcription, he developed a very interesting way of notating speech with music notation. 
Contrary to Janáček, though, Steele’s was more interested in the linguistic side of speech and his main 
objective was to show that “the musical expression of speech may be described and communicated in 
writing” [9, p. 15].

Figure 4: Steele’s representation of 
speech with a quarter tone scale.  
Steele’s transcription is very detailed 
and looks like a mix of f0 curves, mu-
sic notation, and other representa-
tions of prosodic notation. Segmental 
symbols like notes and rests, as well 
as symbols representing musical dy-
namics were elements of Steele’s de-
tailed transcription, but to describe 
his notation system is beyond the 
scope of this paper.

Table 1: Frequency chart from A to Bb where f0 = 440 hertz. q is a quarter tone.

We created then a frequency chart using a quarter tone scale considering all the possible quarter tone fre-
quencies in a piano keyboard from C0 to C8. After that, we divided the sentences in vowel-to-vowel (VV) units 
[cf. 14] in Praat [15] using the BeatExtractor plug-in [16], took the frequency mean for each VV unit using the 
script f0.praat3, and, by comparing this VV frequency with the frequencies in our 24 tone chart, we got the 
musical notes with its respective octave in a piano keyboard. Of course, it was hard to find a 100% correspon-
dence of the speech notes with the chart. That is why we made a formula in Visual Basic within Microsoft Excel 
to automatically make this correspondence and find out what was the frequency in the chart that was closer 
to the mean VV frequency. For example, the VV unit “ood” in “flooded” (see texts in [12]), recorded by subject 
AEF (American English female), had a mean frequency of 210 Hz, which is in-between Ab3 (207.64 Hz) and 
Abq4 (213.73 Hz). By subtracting the VV frequency by the frequency to be compared (in Hz) we got that 210 
Hz is closer in modulus to Ab3 (210 – 207.64 = 2.36) than Abq (210 – 213.73 = -3.73). Thus, for “ood”, we found, 
as a result, the note Ab. We have followed this procedure for all the VV units in the corpus used by Simões and 
Meireles (2006) to transcribe speech with musical notation.  

Figura 6. Example of a tran-
scription in quarter tones, rep-
resenting a passage of Soneto 
de Fidelidade by Vinícius de 
Moraes, read by a Brazilian fe-
male subject.

6. Conclusions
We presented here an innovative method of transcribing speech prosody as musical notation using a quar-
ter-tone scale. As shown here, this method is much more reliable and precise than the technique we have 
used before. There are, though, some issues that need to be taken into consideration for further improve-
ment of the method.  
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Note Scale

A 440 (i=0)

Aq 452.89 i=1)

Aw 466.16 (i=2)

5. Discussion
In order to exemplify the transcriptions done in this part of our research, take a look at figure 6. As can be 
seen there, we have randomly used a 4/4 time measure, a piano score (2 clefs), and a C key for our tran-
scriptions. Of course, this is a first step in using a quarter tone scale for transcribing speech and thus further 
improvement may be necessary.  

Regarding the time signature, we have to study in the future the pattern of the phrases’ stress groups, 
so that we may divide the scores in signatures that fit the phrases strictly within the bars (see for example 
figure 6).


