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Abstract

This paper describes the interaction between the six Vietnamese thanh “tones” in
the lyrics and melodies of popular Vietnamese folk songs. Based on a universal
platform—strings of sounds, of language and music entwined in folk songs, a
theoretical framework is found where Western music theories, Vietnamese music
theories, phonology, and Vietnamese linguistics can interoperate. The
investigation begins with an automated notated pitch/intensity contour (nPIC)
graph of a sung folk song, from a peak frequency spectrogram, on which, onsets
of syllables (i.e. words) are identified. This is called a “syllamelis” (plural,
syllameles). On this nPIC frame a music staff is overlaid. In order to exhaust the
interactions of the linguistic tones and the melody, four general concepts are
advanced: a syllamelis, a toneume, adjacency, and congruence (i.e. how well lyric
tones are realized in the melody). A “foneume” (tone+neume) is a unit of tone
within a syllamelis, established by the distinctive linguistic features of tone
pitches. The inter-toneume comes into play with the need for pitch behavior
between two adjacent speech tones. The complex congruence relationships are
found between (1) speech tone of different dialects and the melodic toneumes, (2)
two adjacent toneumes and their corresponding speech inter-tone behavior, (3)
general speech tone pitches and singer’s idiolectal toneumes in the song, and (4)
performed rung “vibrato” and tones, and the existing ambiguous definitions of
Vietnamese musical modes / airs presented in scholar literature. The analysis is

based on 412 syllamelic nPICs generated from 7 recordings of singing and 6
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readings of the same southern Vietnamese folk song, Ru Con mién Nam
“Lullaby”. The results reveal that toneumes do manifest themselves distinctly in
their syllameles, leaving space for inter-toneume expression and the artist’s
idiosyncratic interpretation. For a tonal language, the lyric vs toneume/syllamelis
congruence is most favored whereas incongruences may serve to enhance the
idiosyncratic creativity of the artists. The method proposed in this paper: the nPIC
with syllamelis marking and the behavior of tones and vibratos in the melody,
helps teachers to approach widely available music and songs online and prepare
lessons quickly and accurately with more challenging exercises. It also helps
students everywhere to understand the inner structures of language and music.

Key words: notated pitch/intensity contour, key pitches in context, tone,

congruence, inter-tone, syllamelis, toneume, vibrato.

Paper’s ID: VS2.032P1

A. Introduction

Teaching Vietnamese traditional and folk music to children is a challenge to any teacher,
new or experienced, the authors included. Teachers, who are in-demand, have to
improvise teaching tools to compensate for the shortage of basic research in Vietnamese

traditional and folk music.

The authors are volunteers teaching music to members of the Cambodian and Vietnamese
communities in the Bronx. The communities requested that a number of popular songs
that are appreciated and listened to be taught. This request motivates the authors to find
ways to address the need for new pedagogical methods.

In a previous study, Ngo & Phan (2016), the authors developed an evidence-based
approach by introducing the concept of notated pitch/intensity contour vs time graph
(nPIC), a direct visual peak frequency spectrogram of pitch/intensity contour over time
representation in one folk song recording, to expose characteristic pitches of Vietnamese
music on a western staff. We further introduced the concept of frequencies of occurrence
of pitch onsets of the song, as well as the key pitches in context of adjacent pitches. This
simple process allows the lesson to be prepared and taught quickly, and surprisingly
confirms the intuitive characterizations by grandmasters of Vietnamese music. This paper
addresses a frequently asked question: the interactions of speech tones and melody in

Vietnamese folk songs.



B. Theoretical Framework

Tones in a song lyric, manifested in pitch, and the pitch contour of the song melody are
sung by one voice. This observation lays the basis for an interdisciplinary approach:
combining Western and Vietnamese music theories with Western and Vietnamese
linguistic theories.

Introduction to Vietnamese linguistic tones

Vietnamese is a tonal, monosyllabic language, where each syllable, fiéng, is independent.
No morpheme or word is smaller than a syllable. Each syllable consists of one tone,
thanh, and a segmental syllable consisting of an onset and a rhyme, van.

The onset margin is obligatory, having
one of 23 consonants (glottal stop /?/

Syllable'
——— included), and an optional onset
Tolne fﬁ)ﬁll-ablex adjunct of a semivowel /w/.* The
huyén Onset Rhyme rhyme has a nucleus of 13 vowels and
TN — T 3 diphthongs. The coda can be one of
Margin Adjunct  Nucleus Coda )
| | Py | the 13, either open or one of the 2

th u Peak Adjunct n

| |
y e

semivowels /w/ or /y/, or one of 3
stops and 3 nasal stops. The
Vietnamese syllable structure rules,
Chart 1: The Vietnamese syllable structure . .
associated with Chart 1, generate only
over 14,000 well-formed syllables that sound perfectly Vietnamese. However,
Vietnamese only use 6,979 of them. For example, *da sounds Vietnamese but is not

found in the dictionary.>

Vietnamese has 6 linguistic tones, thanh, which are briefly described with their traditional
ordering and spelling frequencies of occurrence (fo.) in square brackets,® the orthography,
tone pitches and tone letters.

bang “level” trac “contour”

) ngang “high level” hoi “low rising” sdc “high rising”
bong Orthography: < Orthography: Orthography: &
[high] | Tone order: 1 [fo. 1333] | Tone order: 3 [fo. 830] | Tone order: 5 [fo. 1759]

Tone pitch /444/ Tone pitch: /*14/ Tone pitch: /4/
Tone letter: 1 Tone letter: Y 4 Tone letter: /1

Transcribed in this paper in International Phonetic Association’s convention, IPA for short.
cf. Ngo, 1984, Chapter 3, Remarks on the phonological description of Vietnamese.

cf. Ngo, 1984, p. 78.




tram
[low]

huyén “low level”
Orthography:
Tone order: 2 [fo. 1157]
Tone pitch: /22%/

Tone letter: 4

nga “creaky rising”
Orthography: &
Tone order: 4 [fo. 486]
Tone pitch: /415/

Tone letter: N 1

nang “creaky falling”
Orthography: <
Tone order: 6 [fo. 1414]
Tone pitch: /211/

Tone letter: \

Table 1. Vietnamese tones and their representations.
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Figure 1. An example of Vietnamese tone in fundamental frequency vs. time. ’

Note that tone nga “creaky rising” is lost in the Central and Southern dialects of Vietnam.
The tone nga is pronounced like tone /40i.

In this paper, we choose tone pitch representation for the lyric, for ease of exposition of
the relationship between tone and melody. Phonetically, the Vietnamese tone begins 100

ms. into the syllable, after the onset at the rhyme, and is about 500 ms. long.®

There is no tone sandhi in Vietnamese. The monosyllabicity of Vietnamese can also be
described as tones of two adjacent syllables that form two discrete and distinct pitch
events. However, in normal speech, adjacent tones require a transition between two tone

pitches: between one tone offset and the next tone onset, which can be called a phonetic

7 Pitch contours and duration of the six Northern Vietnamese tones as spoken by a male speaker (not from

Hanoi). Fundamental frequency is plotted over time. From Nguyén & Edmondson (1998).

8 According to Han & Kim (1974) and Tu¢ and Minh (1976, pp. 72-73), the initial pitch of the tone picks up
the level of pitch left off by the preceding tone. They further report that the characteristic pitch shape of each tone is
only realized at about 100 ms. into the syllable, passing the onset and starting at the vocalic peak and terminating
about 500 ms. later (the duration of the syllable is about 500 ms.). For this reason, they suggest that at the normal
rate of speech, each tone is at least 100 ms. separate from the other, and is safe for tone sandhis of any kind.



inter-tone.” This normally occurs at the coda of the first syllable and the onset of the
second syllable where the pitch gap has to be accommodated. For example, in the folk
saying, chi ngd em nang “the older sister falls, the younger sibling helps her up,” the end
of tone ngng /*''/ in chi “older sister” is ['], and the beginning of tone nga /*'%/ in nga
“fall” is [*], the inter-tone is ['4] (the gap is +3); the end of tone ngd /*'%/ in ngd is [°], and
the beginning of tone ngang /***/ in em “younger sibling” is [*], the inter-tone is [**] (the
gap 1s -1), and so on. This implies that in speech, the inter-tone acts like a pitch glue that
helps in smoothing the contour of the entire phrase.

C. Methodology

The methodology begins with the notated pitch/intensity vs time contour graph (nPIC), of
the peak frequency spectrogram of a recorded song, on which a music staff is drawn,
exposing the music notes, as presented in Ngo & Phan (2016). The nPIC is generated by
Sonic Visualiser.'® This allows key pitches in context (kpic), i.e. how often 2 or 3 or 4 or

more adjacent pitches occur in the melody, to bring out pitch patterns of a music piece.

In order to formalize the analysis in this paper, a set of mappings of the lyric syllables and
their tones in the melody is introduced. That is, the concepts of a syllamelis and a

toneume. Both are identified using the lyric.

C.1. A syllamelis (syllabictneume-+melisma,'! plural, syllameles, Sanskit unit
symbol ¥H /sa/) is a lyric syllable sung in the melody. It is identified by an automatic onset
detection on the melodic nPIC (in this paper, the Aubio Onset Detector'? is used),
narrowed down by a heuristic manual matching with the lyric syllable. It is marked by a
point in time and a pitch for each syllable onset on nPIC. This process can be automated.

C.2. A toneume (tonetneume, Sankrit unit symbol d /ta/) is a lyric tone sung in
the melody. It is identified by the distinctive linguistic pitch features of the tone,

demarcated by a range of time points on the melodic nPIC.

C.3. An inter-toneume is identified in two adjacent syllameles by one toneume

coda and the next toneume onset.

° Rodger, M.W.M & Craig, C.M. “Moving with beats and loops,” p. 212.

10 As described in the About Sonic Visualiser page, a freeware program “for viewing and exploring audio data
for semantic music analysis and annotation.”.

" In music, a syllabic is a syllable sung in one note, a neume in 1-4 notes, and a melisma, in more than 1 note.
12 Aubio Onset Detector, v.2.



These three concepts help to lay the groundwork to describe the interactions between

linguistic tones in song melodies.

C.4. Congruence: This paper defines the concept of congruence, as to how well
linguistic tones in lyrics are realized in the melody, i.e. between each tone pitch and its
corresponding toneume, between lyric inter-tones and their melodic inter-toneumes, and

the behavior of vibratos, spikes and dips on the toneumes and the inter-toneumes.

D. An example: A southern Vietnamese folk lullaby Ru Con mién Nam

For this paper, Ru con mién Nam “Lullaby from the South”'? was suggested by a
community member, and is chosen to illustrate these procedures. The song is sung by Ms.
Bich Tuyén, accompanied by the ddn bau monochordist Hoang Thinh, (date unknown).
A dgo “promenade” of dan bau takes up the first 30 seconds, and recital of the ca dao
“folk poetry” of four six-eight syllable verses takes up the next 1:50 minutes before the
main song continues for another 1:23:20 minutes. The main song was extracted in mp3

format. We call this extracted recording Ru con, for short.

14,15

There are different lyric versions for this lullaby, nevertheless, the folk version is still

a masterpiece and is the one most favored by the community.

Tentative translation:
“Gio mua thu... me ru ma con 1. Autumn breeze helps Mother to lull her baby
ngu... to sleep.
Nam ... canh ddi...  2- Five times the timekeeper had struck
Nam ... canh ddi,  3-  for ten hours straight...
thirc dii vica nam... 4 T have been up all ten.
Hdi chang... chang oil 5. Oh, lover... please, lover!
Hoi nguoi... nguoi oil 6. Oh, man... please, man!
Em nhé t6i chang. - T am thinking of you,
Em nhé t6i chang! 8- [ really miss you!
Hay nin... nin di, con! 9. Hush... don’t cry, baby!
Hay ngii.... ngii di, con!  10. Gg 1o sleep... sleep well, baby!
Con hoi ma con héi!  11. Op child, please hush, oh baby!
Con héi, con hoi...  12. Oh child, please hush, oh baby!
Con h0~'l, con hO"l, hoi con!” 13. Baby, please baby, oh please!”

13 Cf. https://www.youtube.com/watch?v=xGHLTQzib3Y.
3 versions can be found at http://dotchuoinon.com/2015/01/18/dan-ca-dan-nhac-vn-hat-ru-con-mien-nam/.
4 versions of four seasons can be found at http://www.tuanpham.org/EnglishLyricsFull.htm.




There are 59 tones in the lyric, with their corresponding 59 syllameles in the nPIC. There

are 23 tone ngang /***/ “high level”, 15 tone huyén /**/ “low level”, 12 tone hoi/ngd /*'*/

“concave tone”, 8 tone sdc /345/ “high rising”, and 1 tone ndng /*''/ “creaky falling”. The

IPA transcription of the song with tone pitches is shown below, in Table 2, where tone

nga “creaky rising,” tone pitch /4!/, merges with tone hdi “low rising,” at tone pitch />'4/:

1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8
gio miua thu me ru ma con ngi
[yo**/ /mua???/ /tu*) /met) fu* /ma®?Y /kon**/ /mu?/
[y0444 0345] [mu9222 9444] [thu345 u444] [m8211] [ru444] [mazzz] [konzzz 9444] [Uuzzz u345 u444]
2.1 2.2 33
nam canh dai
/neem**/ /ken*/ lyay?*?*/
[1’1331‘11444 9222 9345] [k€13444] [yay222]
3.1 3.2 33
nam canh dai
/neem**/ /ken*/ lyay?*?*/
[1’1331‘11444 9222 9345] [k€13444] [yay222]
4.1 4.2 4.3 4.4
thure dii vira nam
/thuk34S/ /du*¥/ N/ /naem**/
[therk45] [du2? u3*] [vie?? o*] [naem®S o%4]
5.1 5.2 53 54
haoi chang chang oi
/hxy?14/ /fan>*¥/ /fan??¥/ /5y
[hy222 xy345] [fan*™ 5222] [fan® o444 [2vy™ o%4]
6.1 6.2 6.3 6.4
haoi nguoi nguoi oi
/hxy?t4/ /muoy??%/ /muoy??%/ [dxy*H/
[hy222 xy345] [woy*™ 2] [guey™ o*] [2vy™ o%4]
7.1 7.2 7.3 7.4
em nho toi chang
/2em*/ 343/ /txy34/ /ffan??/
[?8444 91,1,143] [JIXZZZ 9345] [tx222 xy345] [y’aUZZZ]
8.1 8.2 8.3 8.4
em nho toi chang
[2em*/ 343/ /txy34%/ /ffan??/
[?8444 91’1143] [nxzzz 9345] [txzzz xy345] [yv(mzzz]
9.1 9.2 9.3 9.4 9.5
hay nin nin di con
/hey?'4/ /nin%/ /nin®%/ /di**/ /kon*/
[h8222 y345] [nin555] [nin555] [di444] [kon345 9444]
10.1 10.2 10.3 10.4 10.5
hay ngu ngu di con
/hey?'4/ /mu?/ /mu?t/ /di*/ /kon*/
[h8222 y345] [Uuzzz u345] [lju222 u345] [di444] [kon345 9444]




11.1 11.2 11.3 11.4 11.5
con hoi ma con hoi

/kon**/ /hyy???/ /ma**%/ /kon*44/ /hyy?'4/
[kon444 9333] [hxy222] [m0222] [konzzz 9444] [hxzzz y345 9444]
12.1 12.2 12.3 12.4
con hoi con hoi
/kon*44/ /hyy?14/ /kon*44/ /hyy??%/
[k3n444] [hX444 X},345] [kon444 9333] [hxy222]
13.1 13.2 13.3 13.4 13.5
con hoi con hoi hoi
/kon*44/ /hyy?14/ /kon*44/ /hyy??%/ /hyy?14/
[k3n444] [hx222 X},345] [kon444 9333] [hxy222] [hX333 xy345]

Table 2: Syllables in Ru Con mién Nam, and their phonemic and phonetic descriptions.

D.1. Notated pitch/intensity contour graph (nPIC)

The spectrograms of the Ru con singing and reading inputs are graphed with values on a
vertical axis showing frequencies in Hertz (Hz), pitches in Ellis cents (c) colored with
intensity in decibels (dB), and values on a horizontal axis indicating time in seconds (sec).
This is called the pitch/intensity contour (or PIC) of the song. Specifically, the following
set of figures is generated by Sonic Visualiser. For example, at point 9.139 sec into the
recording, the peak frequency spectrogram pane shows the following singing data, with
the peak pitch ranging from F#°~18¢ (18c under F#*) to F#*+2¢ (2¢ over F#°):

at Time range: 9.139 — 9.233 sec

Peak Frequency: 183.2 — 185.187 Hz  — Bin Frequency: 172.266 — 183.032 Hz
Peak Pitch: F#>~18¢ — F#*+2c¢ — Bin Pitch: F>-23¢ — F#>-18¢
dB: -36 —-29 — Phase: -1.63752 — 2.1971

D.2. Syllable onset assignments—syllameles

Over the nPIC, Aubio Onset Detector is run “to detect onset times, the beginning of
discrete sound events, in audio signals.” Each of the lyric syllable onsets were narrowed
down to less than 5 peaks, and settled with a heuristic matching. The syllamelis is
identified by its onset time and its pitch on the nPIC (drawn by a vertical purple line).
Thus, there are 59 syllameles: 6 syllabics (one pitch), 19 neumes (one to four pitches),

and 34 melismata (more than one pitches).
D.3. Music Staff

A G clef was superimposed on the PIC thanked to its Ellis cent measurement.
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Figure 2. Ru Con nPIC with an overlaid G clef based on cent measurements.

D.4. Dialect tone readings of the Ru Con lyrics

Six recordings of the normal reading of the Ru Con lyrics were also made of males and
females of the three major Vietnamese dialects: Ha Noi, Hué and Saigon. These
recordings done without any instructions to the readers show tones in regular speech.
Their pairing is hoped to help bring out the effects of tones in singing.

Six nPICs were obtained from the six voice recordings of the Ru Con lyric (from now on
we refer to them collectively as the “6 readings”). Aggregated syllamelis pairings of dan
bdu, the singing in southern female accents, and the six readings are presented online at
http://vietcenter.cla.temple.edu/mpic/pw_rucon.php. (472 segmented nPIC syllameles).

[Singing female south Reading female south  |[Reading male south [Reading female central |Reading male central Reading female north |Reading male north |
t& nho-Be2_siF-S d-F-5 t5-nho-8x2_ro-M-5 &nho-8x2_rd-F-C t5-nho-8x2_rd-M-C {5 nho- B2 nd-F-N t5-nho-8x2_rd-m-N
816/ 816 7 la1a]
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| ASLELES ENLEES EEERL




Figure 3: Pairings of 8 syllameles g “nho**>” for lyric syllable #8.2.

The patterns of pitches are shown in Figure 4. The followings are noted!¢:
1. Tone ngang /***/ “high level”, total 134 cases, shows 19 complex patterns.

/222/

2. Tone huyén “low level”, total 90 cases, the majority of the cases 81/90 shows

lowering, only 12/90 readings show leveling.
3. Tone sdc /**%/ “high rising”, total 42, the majority 28/42 shows rising.
4. Tone hdi/ngd /*'*/ “low rising”, total 72, the majority 42/72 shows concave pitch.

5. Tone nang /*''/ “creaky falling”, total 6, half shows steep falling.

Stats of tone 444 dialect readings F— Stats of tone 222 dialect readings
Total = 138 frequencies of occurrence Total = 90 frequencies of occurrence

level-Flat: 30

Stats of tone 345 dialect readings
Total = 42 frequencies of occurrence

Stats of tone 214 dialect readings
Total = 72 frequencies of occurrence

52.47

Lower-flat-doun: 1

16 Cf. http://vietcenter.cla.temple.edu/mpic/rdpie.php for full pie charts.




Stats of tone 211 dialect readings

Total < 6 Trasencion o1 occurrance Figure 4: Pitch patterns of tones in the 6
readings (total 472).

16.72

Figure 4: Pitch patterns of tones in 6 readings.

D.5. Toneume: Matching phonemic and phonetic tone pitch in their syllamelis

The process of identifying the lyric tones in their corresponding syllameles requires
several steps:

1. Lining up the phonemic and phonetic manifestations of tones onto the
corresponding syllameles. For example, the tone sdc “high rising” of word 1.1 gié
“wind; breeze”, phonemic /y2°*/ and phonetic [yo*** 534] of the artist, in which the
main tone is a spike, C° to D°, surrounded by the long levelled high C3, helps to
identify the tone [**°] in Figures 5 and 6.

N

=) 3 5 = oy
= g o ] 3 = ¥ i b ¥

Imug®/

[mus®™

Figure 5: Linguistic tone pitch patterns pairing with their corresponding syllameles.

2. Finding the distinct patterns of tone pitches on the syllamelic pitch contours. This



is generally feasible with adjustments against vibratos (wavering of pitch!”), spikes
(sudden sharp rise in pitch) and dips (sudden sharp drop in pitch).
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Figure 6: Toneumes (yellow arrows) in each syllamelis (between purple vertical bars).

Ignoring the effects of 110 vibratos, 16 spikes and 4 dips, a toneume is identified in each
syllamelis. They are fully demarcated on the nPIC of Ru Con, shown at
http://vietcenter.cla.temple.edu/mpic/Ru_Con_nPIC_tones-in-syllameles.jpg (henceforth,
the full nPIC chart).

D.6. Congruence

Congruence, associated with adjacency, is a major concept which accounts for the
interactions of Vietnamese linguistic tones (plus their inter-tones) and the folk song
melody. It relies on the syllameles and toneumes and adjacent inter-toneumes as the loci

where congruence can be properly paired.

Rest (between phrases and syncopation) and breath catching are considered breaks in the
continuity of the melody (marked by green commas [,] in the full nPIC chart), where

congruence cannot be accounted for (for example, between syllameles ¥, and U 3, or

between toneumes 12?2 and d2,** in Figure 6).

There are four types of congruences:

7 Oxford Music Online, Vibrato. Cf.
http://www.oxfordmusiconline.com.ezproxy.cul.columbia.edu/subscriber/article/opr/t1 14/e7129?q=vibrato&search=
quick&pos=2& _start=1#firsthit



1. Toneumes and their corresponding phonetic tone pitches. The pairings of each
toneume of the artist singing and of the 6 readings show the artist’s consistency, in
Figure 718,

a. Tone ngang [***] “high level” is congruent with the dominant pattern of being

flat at the high register.

b. Tone huyén [2?] “low level” is incongruent because the singing toneume stays
flat at low register (tone pitch [>?2]), whereas the reading dialects show 63.3%
steep falling, 7.8% concave falling, 6.7% gradual lowering, and 6.7% convex
lowering. The lowering pattern is dominant (81/90).

c. Tone sic [**°] “high rising” is congruent with the dominant pattern of concave
rising. Both the singing and reading nPIC are different from the phonemic tone
pitch of steep rising [*+].

d. Tone hdi/nga [*'*] “low rising” is congruent with the dominant pattern of
concave fall from high ends (as suggested by the phonemic “low rising”).

e. Tone nang [*''] “creaky falling” is incongruent as the singing toneume stays
flat at a low register, while the reading dialects show 50% steep lowering in a
low register (as suggested by its tone pitch [2!1]).

Stats of tone 444 dialect singing
Total = 23 frequencies of occurrence

Stats of tone 444 dialect readings

level_flat: 15 I level-flat: 30 v
Saries Total = 138 frequencies of occurrence

higher_concave: 3
ouer_flat-doun: 2 [

13.0¢

higher—
lauer-Flat-doun:
level-conuex:

Louer-convex: < []
higher-uavy: 3 []
higher-concave:
Tower-flat:
higher-high-Flat:
higher-steep:
higher—Flat-up:
level-spike-Flat: 1 [|
down-stesp: 1 []
Tawer-uavy:

18 Specific data is shown at http://vietcenter.cla.temple.edu/mpic/rucontoneumes.php?resid=444.



Stats of tone 222 dialect singing
Total = 15 frequencies of occurrence

100.0%

lower-steep: 57
lower—cancave: 7
Tower—gradual : 6
lover-convex; 6

level-flat: 5
level-convex: 4
level-concave: 2
level-dip-flat: L
Tower—doun-+1at : 1
no data-: 1

1
]
1
1
i
i
i
I
i
i

Stats of tone 222 dialect readings
Total = 90 frequencies of occurrence

6.7

Stats of tone 345 dialect singing
Total = 7 frequencies of occurrence

57.1%

23.6%

higher_concave: ¢ I
higher_steep: 2 [
level flat: 1 [

higher-cancave: 22 |
higher-Flat-up:
Louer-concave:
Level-convex:
level-Flat:
lowet—pavy:
higher-stesn:
Lover-spike—Flat:
level-concave :
lever—Flat:
lower—Flat—down:

Stats of tone 345 dialect readings
Total = 42 frequencies of occurrence
52.4%

747 a.6%

Stats of tone 214 dialect singing
Total = 12 frequencies of occurrence

higher_concave: 8 ]
higher_flat-up: ¢ [l

higher-concave :
Touer—concave :

Tevel-concave:
louer-steep:
Touer-conuvex:
level-Flat:
higher-steep:
higher—uauy:
higher-Flat-up:
Tevel-convex:
higher-up-Flat:
il gher-convesc:
Touer-gradual :

Stats of tone 214 dialect readings
Total = 72 frequencies of occurrence




100,08

Stats of tone 211 dialect singing Level flat: 1 ] —— Stats of tone 211 dialect readings
Total = 1 frequencies of occurrence . 1] Total = 8 frequencies of occurrence

50,08

16.72

Figure 7: toneume vs tone pitch congruence

2. Two adjacent inter-toneumes and their corresponding phonetic inter-tones,
marked by congruent = vs. incongruent % on the full nPIC chart. The results show
that the melody and the lyrics of Ru Con seem to flow well. The more congruent,

the more natural the song sounds and is appreciated.

ignored @ congruent @ incongruent

Figure 8: Inter-tone vs inter-toneume congruence.

Transitions in pitch between two adjacent toneumes are dominantly found in their
proper syllameles (light green arrows on the full nPIC chart), showing the inter-
toneumes in the direction of the next toneumes. The loci in the inter-toneumes are
usually found after the first toneume and the onset of following toneumes (except

for the spikes or dips due to the artist’s style).



Inter-d locations vs connections on former/latter/both &¥

24 I inter-a
connected to
latter
inter-a@
connected to
no{

B inter-
connected to
former

B inter-
connected to
both &
no inter-a@

Frequencies of Occurrence
o

1

0
no inter-@ inter-d located on  inter-@ located on  inter-@ located on
former § both & latter &

Figure 9: Detailed description of inter-toneume locations and connections

In Ru Con, 22 inter-toneumes are found on the first syllamelis, 10 on the second
syllamelis, and 21 on both syllameles, ignoring 6 disrupted transitions due to rests

and breath takings.

A toneume can move horizontally (time) and vertically (pitch) within its syllamelis
without losing its distinct pitch characteristics. This behavior demonstrates the
nature of linguistic tones. The tone pitches, in normal speech, vary from person to
person and fluctuate due to different emotions. However, identical adjacent tone
pitches, with large gaps between the end pitch of one tone and the onset pitch of
the next, are potentially in conflict with the melody. For this reason, a formal
inter-toneume is important in the formal description of the speech as well as the

melody flows.

— In Ru Con, the two successive level toneumes, both ngang “high level” [**4] and
huyén “low level” [*?2], at times do not maintain the same pitch. For example, in

phrase 2, nam canh dai, the three toneumes dy.1*** @22 T2322? show Ty 144 Tp,3

333 ;

d>3%22, where toneume d22°3 is lowered to accommodate the transition to toneume

a’z 3222

Singers’ idiolectal toneumes demonstrate changes in the contour of the tone
pitches:



— toneumes sdc [***] “high rising” and ki [2'4] “low rising” have their first part

flattened with light vibratos, followed by a sharp rise,

— toneumes Auyén [22?] “low level” are always falling rather than levelling, in

congruence with the 6 normal readings.

— toneumes 446i [>'4] “low rising” show a prolonged flat trough with light
vibratos...

Performed rung “vibrato” does affect toneumes, and defining Vietnamese

musical modes / airs presented in scholarly literature. There are 110 vibratos

identified in Ru con. Their pitch data is obtained directly from Sonic Visualizer,

showing highest, lowest and mean pitches of toneumes. '’

When midpoints of vibratos of the toneumes are charted in ascending pitch order,

5 distinct groups become visible, sketching a Vietnamese modal/air system. See
Figure 10 below, that matches scale 4i-Odn “mourning” mode of Figure 11.2° This
analysis independently confirms the conclusion in Ng6 & Phan (8/2016),
especially strongest regarding F#* and G*.

Midpoint Vibrato Pitch Order: Tone-Vibrato Correlations in Vietnamese Lullaby Ru Con

by Phan Gia Anh Thu & Ngo Thanh Nhan, 10/2016
2800 — (octave

2700 above
7
se00 group 1)
2500
..|| h
||I|

2400 I

2300

] group 5

- group 4 I ’
|||I||||||||I||II"""""®
T group 3 |

1700

Ngang H

1600 - Huyen
group 2 Hoi/Nga []
1500 Sac D
| grOUP 1 @ e

in
1300 Midpoint D

M.

1200 .

1100

Pitch in cents

1000

FTITARNANZIBAS B

Vietnan Southern Dialect Tones

Figure 10. Grouping of vibratos in Ru Con according to their midpoints.
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See full data at. http://localhost/projects/mpic/vibs.php?resid=2.
Nguyén, Phi Phong, op. Cit. p. 255.
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Vibratos are said to be a systematic classificatory feature of Vietnamese traditional
and folk music. For that reason, they must be measured and highlighted
methodically, with data such as duration, onset point, number of circles, highest
pitch, lowest pitch, amplitude, coda, etc.

One may surmise from the data on vibratos that there are no pentatonic scales
which have vibratos on all scale degrees. However, a larger repertoire of folk
lullabies is needed to reveal the full role of vibratos in Vietnamese modes and airs.

E. Conclusion

The MTVIET analysis of Vietnamese folk songs intends to devise a reliable process for
teachers of Vietnamese traditional and folk music, while exposing the music finesse. The
foundation of this process is a pitch/intensity vs time contour overlaid by onsets of
syllameles and a music staff, called the notated PIC graph (nPIC), a visual representation

of a performed version of a musical piece. It serves as a platform on which universal

21 Tran Vian Khé, in “Vai y kién vé that cung thién nhién va viéc ding comma dé do cung buc trong nhac Viét

[Some opinions on the natural octave and the use of comma to measure steps in Vietnamese music],” Nghién Citu
Viet Nam, Hug, No. 3 Fall 1966, p. 10.

2 Extracted from Nguyén Phi Phong (2008), p. 253 with “[a]verage deviation: 20 cents.” He writes, “Finely
adjusted intervals, even microtones, are typical of folk songs. Two to twelve tones may be selected from the twelve-
tone system of tuning available in Vietnamese music.”

3 Cf. https://en.wikipedia.org/wiki/Gongche_notation T R 3 Gongche [céng xé phd] was invented by the
Tang Dynasty [nha Puong, FEER 6/18/618 - 6/1/907] and became popular by the Song Dynasty [nha Tong, RER 960
- 1279]. I fan is simply characterized as “between F and F#”, and Z yi, “between tib and ti.”

2 Phong (2008), p. 255.




studies can be made. In this paper, Ru con mién Nam, a lullaby from southern Vietnam,
was used to study the interactions of the song melody and linguistic tones. The nPIC of
Ru con mién Nam consists of 59 syllameles, broken into 13 phrases, and with an extensive
presence of 110 vibratos. Each linguistic tone pitch is melodically represented by a
toneume within its corresponding syllamelis, and an associated, often ignored, inter-
toneume. Since Vietnamese tones are not spoken with vibratos, the extensive vibratos of
both toneumes and inter-toneumes provide a clue to tracking Vietnamese modal/air

systems as well as the idiolectal style of the artist.

The nPIC graph binds music researchers to raw data. It gives us measurable information
about silence, pitch and rest duration, spikes, dips, vibratos, and the intensity of each
pitch, etc. This study seems to call for both a fully automated nPIC generator, with a
syllamelis onset detector using phonetic knowledge as well as a vibrato detector, and for a
series of similar analyses of the same lullaby by different artists, as well as different songs
of the same mode/air systems (a priori classified by grandmasters). We shall leave these
subjects for future studies in Vietnamese folk music.
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Tom tit
Bai nghién ctru nay mo ta tuong tac gitra 6 thanh trong 101 va giai di¢u dan ca Viét
Nam. Dua trén nén hé théng phd quat: chudi dm thanh ctia ngdn ngit va giai diéu
quyén vao nhau trong mot giong hat dan ca, cac hé 1y thuyét nhac va ngén ngi
hoc phuong T4y va Viét Nam nho d6 thé cung linh hoat. Diéu tra khoa hoc bét
dau bang mot biéu dd bién thién cao/cudng d6 c6 minh hoa (notated
pitch/intensity contour, nPIC) ctia mot ban dan ca thu thanh, xudt phat tir dinh 4m
tan, trén do, bat tiéng (hay tir) duoc dinh vi, ban ty dong. Pon vi ndy goi 1 xudng
am tiét (syllamelis, syllameles). Ciing trén nén nPIC, mot dong nhac dugc dat 1én.
Pé dinh dugc dy dii cac mdi twong tac giita thanh va giai diéu, ching t6i dé ctr
bbn khai niém: don vi xuéng am tiét, don vi xuéng thanh, tinh ké lién, va tinh
turong hop (nghia 14, mot thanh c6 duoc thé hién toan ven trong giai diéu khong).
Mot don vi xuéng thanh (tone+neume — foneume) nim gon trong don vi xuéng
am tiét bﬁng cac nét dac trung ngon ngir hoc cua nd. Mot don vi &m hoc lién
xudng thanh (inter-toneume) xuat hién dé 1 don vi ciu ndi gitra hai don vi xudng
thanh ké lién nhau. Mot hé tuong tic phuc tap da duoc tim ra: (1) giita thanh diéu
cac mién va don vi xuong thanh, (2) gitra hai don vi xudng thanh va hién tuong
am hoc chuyén thanh giira hai tiéng, (3) céc thanh va don vi xudng thanh cua
giong dia phuong va dac thu ctia ngh¢ si, va (4) gitra giong rung cua nghé si va
thanh di€u cling nhu hé am giai, di¢u va hoi do sach v dan nhac mo ta. Phan tich
so khoi trén dua vao 412 don vi xudng am tiét nPIC cua 7 tép thu thanh cua giong
nam nir 3 mién va giong hat cia nghé si bai Ru Con mién Nam. Két qua cho thiy
cac don vi xuwéng thanh thudng cé du nét dit trung trong mdi don vi xudng am
tiét, va nhuong chd con lai cho don vi lién xuéng thanh va phuong ngit ciia nghé
si. O nhiing ngdn ngit c6 thanh diéu, twong hop thuan giira 1i va cac don vi

% Su pham Nhac, Truong Su pham Dai hoc Columbia, va Nhd Nghién ciru cua Trung tam Triét hoc, Vin hod

& Xa hoi Viet Nam, Pai hoc Temple. Email: agp2132@tc.columbia.edu.

27 Pai hoc New York, Dy an Chudi Ngon ngir, Trung tam Triét hoc, Van hod & Xa héi Viét Nam, Dai hoc
Temple, va Truong Hién chuong Nghé thuat Dan gian—Kho tang Vin hoa, Ldp Pong dién Pan Tranh. Email
nhan@cs.nyu.edu & nhan@temple.edu.




xudng thanh/xudng am tiét thuong dugc wa chudng, trong khi twong hop nghich
13 noi nghé si thé hién ca tinh cia minh. Phuong phap dé nghi trong nghién ctru
nay: nén nPIC véi dinh vi xudng 4m tiét, va vai tro cta thanh va rung hé thong
trong giai di€u, gitip cho cac nha giao dung tu do cac ca khic trén mang va soan
bai giang chinh x4c va nhanh chéng ciing nhu bai tap day thach thic cho ngudi
hoc. Phuong phap nay ciing gitup ngudi hoc & bat cir dau hiéu ngay cu tric cua
ngbn ngr va am nhac.

Key words: biéu dd bién thién cao/cuong do nPIC, cao do trong mach giai di¢u
kpic, thanh, twong dong, lién thanh diéu, don vi xuéng am tiét, don vi xuéng thanh,

rung.
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