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Introduction

Problems In the

Interpretation of the data
related to nasality

Introduction

N
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difficulty of assembling the wealth of
available data on nasality

Into a coherent whole, taking into
account all of the seemingly divergent
findings

EMG, articulatory, aerodynamic,

acoustic (and perceptual
Investigation)
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Nasal 2009

s Problems in the

% interpretation of the data

Z related to nasality
Sources?

confronting data published
In the literature

(Beddor, Bell-Bertl, Benguerel, Clumeck,
Ohala, Vaissiere, to cite a few),

Ph. D. dissertations about nasality (Amelot,
Cohn, Delvaux, Krakow, and Rossato)

A set of new data (ongoing research by

students at our laboratory) .

Available “old” data (X-ray micro-beam)
5 Juin 2009
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Problems In the

Interpretation of the data
related to nasality

A) On some discrepancies that can be
explained In part

- Al) instrumentation-dependent
results ?7?
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A) On some discrepancies that can be
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- Al) instrumentation-dependent
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suppression of the activity of the levaigaa

Velotrace

fiberscope (Perception)

descent of the velum

X-ray data Acoustics

Microbeam Piezo

EMA Nasal microphone

Aerodynamics

When two instrumentations comparaison possible




suppression of the activity of the levaiQii

descent of the velum

Velotrace

fiberscope (Perception)

X-ray data Acoustics

Microbeam Piezo

EMA Nasal microphone

Aerodynamics

When two instrumentations comparaison possible

EMG-based studies [9{}6}thereferetend to

conclude to a large anticipation
as do fiberscopic studies [1].

Aerodynamic data generally report more
extensive carry-over than anticipatory [4][8]
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1) EMG = more anticipation, for sure
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Comparison of /tat/ and /tat/ in isolation.

Suppression of LP precedes velar movements, of course

Suppression LP durant le phoneme
qui préecede une consonne nasale
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Comparison of /fana/ and /and/ in isolation.

Suppression LP avant et jusqu’au milieu de la voyelle nasale

1) EMG = more anticipation, for sure
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4) EMA less anticipation than fiberscope o oMo



In CVC, the velum Is
lower during V than C

L | So the intrinsic lower
4oz 088 value of the velum
—— alasal  during V IS

""""" alansal — (mis) taken as
\ anticipatory (Bell-Berti)

" overrestimation of anticipatory lowering

time (in units of 100 ms)

FIG. 8. Displacement functions of two representative mini AN ticipatory velar lowering: A coproduction account

li'l:"l? llzira] and n.a.q:a.l IJt1-El_'ﬁni:'-E' pu?rs, demanil.rar.ing sirmalar b Fredericka Bell-Berti
within each pair for subiect 3. Disvlacement is represented on wne oramat =
Still caution needed, due to lower position of velum for V (as comparedto C) 1°

phrase.



Problems start with aerodynamics ?7?7? ﬁ
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Et ude de données synchroni sées, articul atoire, aérodynan que, acoustique et
perceptive : |le cas de |la nasalisation en portugais brésilien.

2) fiber scopic and aer odynamic: mvt much before airflow




e Going back to aerodynamics pb later ...

e Acoustics is also a problem ...
e |ater
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Agreement: nasal airflow and acoustic nasalization
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| i . Nasal airflow durant /b/
= I I I
&’ C|
: ; - acoustics
& -
E ool - - fam ] SO L L .
9 Presence of formants during [b/
2, e i sl \
[ --1----| Contextually nasalized /b/
W 25'530 I 3I:II5I:I .
18

5) Aero and acoustics. agreement or not
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Nasal 2009

Problems In the

Interpretation of the data
related to nasality

A) On some discrepancies that can be
explained in part

- Al) instrumentation-dependent results

- A2) acoustic cues to nasalisation ,
airflow, and microbeam
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But very difficult to work from acoustics only

Acoustically contextually nasalized /i/

Remark: nasalisation cueseasier on /i/ than /a/ *



?7?7?: nasal airflow and acoustic nasalization
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Acoustic nasalisation not seen during fricative?




Agreement: nasal airflow and acoustic nasalization

[padalfestival] « Pendant le festiva' «
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Aerodynamically and acoustically oralized nasal vowel
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Agreement: nasal airflow and acoustic nasalization

[padalfestival] « Pendant le festival »

oad a
b 2 p n | f e 5t
aerodynamics
_,]:3_ No nasal airflow durant/ d/
SIIIIIIIII-E———;F—;———-—F————-———--i---__i
J}Jﬁ il acoustics
EIIIIIIIII-E———ﬂI— ——-—:————-———-:- ._I__.:r_
2000 - - 5 1- 13- A R .
i i i__i}_" Presence of formants during/ d/
| :

|
|:| 1
Q200 Q00 Q400 Q5p0 QE00

| | s
Qran Q200 Qa0

Aerodynamically and acoustically nasalized oral stop

E3 ”




Agreement: nasal airflow and acoustic nasalization
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suppression of the activity of the levator palatini Rem ark'

descent of the velum VEIOtI’aCE

Perception

filberscope

- Acoustics

Piezo

Microbeam
EMA Nasal microphone

Aerodynamics
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But very difficult to work from acoustic only

Acoustically contextually nasalized /i/

And also from acoustics: depend on the window ~



no nasal airflow but acoustic nasalization

oar J Imn 5
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No anticipation of nasal airflow
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Acoustically nasalized oral vowel without nasal airflow
Agreement difficult to check
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Size of the whole gesture In
“tend” and “tent”

similar
Acoustics

Beddor

(longer In “tend”)

e unexplained

microbeam

very different
Vaissiere

28

X-ray and acoustics



english
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microbeam

lﬁﬂd About the same tongue gesture lﬂﬂt

english
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About the same tongue gesture
lﬁﬂd But different velar movement lﬁl‘lt """_"""""
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Velum pellet
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-| About the same tongue gesture ~
161‘“"1 But very different velum movement >nt i
""--.,‘_1 C E ___.e-’-"____ l — .E..- ..'-
“we”" Same timing of velar lowering a /I/ offet -~ .
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More rapid velar lowering and tongue lowering in the
. case of lent versus lend .
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) Velum starts to rise again after /n/ onset in /lend/
but before in /lent/

G E =
2 :

english

-1 ¢
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What to conclude?
What do you mean by « nasalized »?

&

 Phonologically oral or
nasal +-

e Contextually nasalized

— Articulatory +-
 Movement (fiberscope)
* Opening (nasograph)
* |location

— Aerodynamically +-

— Acoustically +-

— Perceptually +-

spontaneous

4
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Problems In the

Interpretation of the data
related to nasality

A) On some discrepancies that can be
explained In part

- Al) instrumentation-dependent
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results

u - A2) acoustic cues to nasalization

= and airflow

= - A3) acoustics: distinction between

& nasal mora and voice decay time ???
Not so clear %,




?7?7?: acoustics not sufficient
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Problems In the

Interpretation of the data
related to nasality

A) On some discrepancies that can be
explained in part

- Al) instrumentation-dependent
results

- A2) acoustic cues to nasalization
and airflow

- A3) acoustics: distinction nasal mora
and voice decay time

- A4) aerodynamics: positive or o
negative airflow with VP close %
Pumping effect 5

Pushing effect \,/,,’”
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Known, not taken into account

Pumping effect
Pushing effect

< |

Il a dit bimibi trois fois
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Etude multiparamétrique des consonnes nasales du francais : prise de données simultanées aérodynamiques et fibroscopiques, Revue

PArole, p.113-136.
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Pumping effect

Pushing effect

the upward movement of the velum
along the pharyngeal wall may
create a positive nasal airflow, while

the velopharyngeal port may be
already closed.




What to conclude?

 Pumping effect:
underestimation of
anticipation

4

* Pushing effect:

overestimation of carry-
over

39



Problems In the

Interpretation of the data
related to nasality

A) On some discrepancies that can be expl
In part

- Al) instrumentation-dependent results
- A2) acoustic cues to nasalisation and
airflow

- A3) distinction nasal mora and voice
decay time

- A4) aerodynamics: positive or negative
airflow with VP close

- A5) nasal airflow and airflow resistance
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The point of maximal airflow often
appears in the next oral phoneme

airflow resistance in the oral cavity
" (while the velum has almost

i I achieved closing).

Point of maximum airflow defined by airflow resistance




L1 Sigral |
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iy Portuguese
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L. 4000
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Label pho I U.Q
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The point of maximal airflow often

appears in the next oral phoneme
but not always
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Problems In the

Interpretation of the data
related to nasality
A)

On some discrepancies that can be explained inpa rt
- Al) instrumentation-dependent results

- A2) acoustic cues to nasalisation and airflow
- A3) distinction nasal mora and voice decay time

- A4) positive or negative airflow with VP close
- A5) nasal airflow and airflow resistance

B) Uncontrollable post-pausal

raising, prepausal lowering and
declination

O JUINTT VUV J




A) On some discrepancies that
can in part be explained

» 1) post-pausal rising
2) Pre-pausal lowering
¥ 3) declination

filberscope

X-ray data

Laboratoire de Phonétique et Phonologie <% bE g
UMR 7018 (CNRS, Sorbonne Nouvelle) & O

5 Juin 2009
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100, COMMENT

Speech
ready

VELUM
gesture -
SIGNAL
Vaissiere, 1986 WELLIM
LIP
SIOGMNAL

Randomness not taken into account

(RFLRT B

[ VF&RTR &

22]



Speech ready
gesture

impredictable

Amelot, thesis




A) On some discrepancies that
can in part be explained

1) post-pausal raising

2) Pre-pausal lowering
3) declination

filberscope

X-ray data

Laboratoire de Phonétique et Phonologie <% bE g
UMR 7018 (CNRS, Sorbonne Nouvelle) & O

5 Juin 2009
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[atu/
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Strasbourg, data —

Abs gl pr- . o
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[atu/

R T
Strasbourg, data _>

Abs gl pr- . o
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/atu/,

Strasbourg, data Maximum Op‘EI'I'I'f'I'g>
(before /a/!!)

Abs gl pr- . o
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Jatu/ —

Strasbourg, data

J‘a\‘N‘SiaLtL im x_ray data
Closing gesture starts

At the vowel beginning !!!
Hi st e mr =




/atu/—r

Vocal tract alteady ISP
Strasbourg, data Closed (in the middle of the

« acoustic » vowel I
Hi st e mr =
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Strasbourg, data

Protrusion c=tae=»> REVALE!
lip starts

Abs gl pr- . o
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Strasbourg, data
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Strasbourg, data

HEEERR
Lip continue

(in anticipation of /u/)
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Strasbourg, data
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Strasbourg, data

BRRRRR
— ETT

Abs gl pr- . o oo
[ i L M L




[atu/ T

Strasbourg, data

Lip continue'tU'pl'Ut

they are
As protruded as for /u/
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Strasbourg, data

— ETT




[atu/ T

Strasbourg, data

— ETT




[atu/ T

Strasbourg, data

e oy data
Deprotrusion star

Velum lowers
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| Strasbourg, data

X-ray data




[atu/

Strasbourg, data

X-ray data
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Strasbourg, data Lips still very protf&e d
Carry-over, velum low)
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A) On some discrepancies that
can in part be explained

1) post-pausal raising
2) Pre-pausal lowering

3) declination

I fiberscope
, 5' i

X-ray data

Laboratoire de Phonétique et Phonologie .«
UMR 7018 (CNRS, Sorbonne Nouvelle) ;;0
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What to conclude?

&
e

HimI#
Hten#itned#

Underestimation of
anticipatory lowering

Overestimation of carry-
over

account the position

Of the phoneme relatively
to speech ready gesture
to the pause

AVOID ANY PAUSE !

73



Problems In the

A) On some discrepancies that can be explaine
- Al) instrumentation-dependent results
- A2) acoustic cues to nasalisation and airflo
- A3) distinction nasal mora and voice decay time

- A4) positive or negative airflow with VP close
- A5) nasal airflow and airflow resistance

B) Uncontrollable post-pausal raising, prepausal lowe rng
and declination

C) Problem of corpus
-choice of vowels

Low vowels tend to have a lower velum,

but have less nasal airflow, more coupling Is
necessary to perceive them as nasal

| Ul & VU J



Kuenzel B

e

a 3 0 u

Figure 16, Data on velum height for different vowels obtained with the Velograph. Adapted from
Kuenzel (1977) with permission.

From: Krakow & Huffman. 1993. Instruments andheiques for investigating nasalization ... In
Phonetcs & Phonology, Vol. 5.



but

- Inter-speaker differences

e Different ranking

12

5| FH g

D a

Rossato, ICP (French)

R

1
7

Welum height
- T8 = R omowm oo




Coardculatory Effects of Vowel Quality on Velar Function 191

\ T - ISl | ‘\" — fimsip

- famap aadl S \/c|otrace

| [ e I ey S T N T B R EE T T T T T T T
E-Eﬂ o 400 . =500 4 00
R 13 i S £ 1N 1
g jalsmal _ Jalm{slal
3
-

Fig. 3. Plows of average velar elevation, in arbitrary unis as a funcdon of tme, for
utterance pairs of contrasting vowel quality, Utterances having a medial oral/nasal con-
sonant contrast are at the left; those having a medial nasall/oral consonant contrast are at the

right.
Bell-Berti

77

Co-intrinsic velar height



Hypothesis?

[al as first nasal vowel?
(tendency?)

e Stressed: PG+
e Back a: PG+
e Stressed back /a/ = PG++

= Nasal vowel: PG+ (Benguerel, French)
Combinaison of stress and back /a/?

Not enough EMG data (Honda?)

78



Problems In the

A)

On some discrepancies that can be explained in part
- Al) instrumentation-dependent results

- A2) acoustic cues to nasalisation and airflow
- A3) distinction nasal mora and voice decay time

- A4) positive or negative airflow with VP close
- A5) nasal airflow and airflow resistance

B) Uncontrollable post-pausal raising, prepausal lowerin g and
declination

C) Problem of corpus

- choice of vowels
- onset versus coda consonant

Well-known (Krakow) but often ignored

| Ul & VU J



Onset versus codanasal ~ osiior
e ' Bell-Labs

< " Fujimura
S’ Tokyo

*—-—*‘T ¥ Velum pellet

O wmaaaall LD pellet

-_-r"‘"""\hjf | | Tongue tip pellet

Repetition of « men ... men »

‘f": b F Y .
» i ﬁ'“"‘"‘ -1)'.-"-‘ g "‘““H il
T ' N . .‘.ﬁ;ﬁ"’h
| e ¥ = | "’"- I ety 80
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AUDIO
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81
Also X-ray, X-ray microbeam system, IRM, French, Japa nese, etc.



S$2 51 52
hoe me seée me hell mitt

Vertical pos’aon

Vertical position
2

:
T
|
(
]
T

| | ] | ] | | 1 | | | | | | | | | |
-6 -4 -2 0 2 4 6 -6 -4 -2 0 2 4 6 -6 —4 =2 0 2 4 6
Time (in units of 100 ms.) Time (in units of 100 ms.) Time (in units of 100 ms.)

Velotrace

Krakow, English 82



| .
| Valid for oral consonants also

= B

T | i i i L\‘-

0 02 D4 06 OB |
sl

Time correspondence between the five ¢ stimuli and the velar height curve of
Benguerel et gl, (19764a).

Well-known, not often taken into account 83



Problems In the

A)  On some discrepancies that can be explained in part
- Al) instrumentation-dependent results
- A2) acoustic cues to nasalisation and airflow
- A3) distinction nasal mora and voice decay time
- A4) positive or negative airflow with VP close
- A5) nasal airflow and airflow resistance

B) Uncontrollable post-pausal raising, prepausal lowerin g and
declination

C) Problem of corpus
- choice of vowels
- onset versus coda consonant

D) The language

Differences between dialects

5 Juin 2009



Problems In the

A)  On some discrepancies that can be explained in part
- Al) instrumentation-dependent results
- A2) acoustic cues to nasalisation and airflow
- A3) distinction nasal mora and voice decav time
_ A4) pOSItlve Or negatlve Time course of nasal vowals

- A5) nasal airflow and air o
B) Uncontrollable post-pausal raisir 60}
declination 50  European Franch
C) Problem of corpus i~ _ L
- choice of vowels o]
- Onset Versus COda 1 DUM: : :s 8 10 12 1:4 1:3 ‘I¢B 2=n

2]

D) T h e I a n g u ag e Time course of nasal vowels of European French & Canadian French

Differences between dialects

5 Juin 2009

Delvaux o



Problems In the

A)  On some discrepancies that can be explained in part
- Al) instrumentation-dependent results
- A2) acoustic cues to nasalisation and airflow
- A3) distinction nasal mora and voice decay time
- A4) positive or negative airflow with VP close
- A5) nasal airflow and airflow resistance

B) Uncontrollable post-pausal raising, prepausal lowerin g and
declination

C) Problem of corpus
- choice of vowels
- onset versus coda consonant

D) The language

Differences between dialects
Differences between languages

Laboratoil
UMR 701

N 40

aaaaaaaaaaaaaa

5 JUIn 2009 u;:d:—-:t § 8 10 12 14 16 18 20

S\ 1o
Time course of nasal vowels of European French & Canadian French 7 O N O



e No nasal vowels

e Spanish:

e English:

e nasal vowels

e French:

e Portuguese:

Remark: phonological status of nasalisation in PB not

(Demolin, Wetzels)
Level of abstraction

SO clear

87




No nasal vowels e nasal vowels

Spanish : » French : reduced
mechanistic anticipation
antipation

Ohala, Malécot
e Portuguese:

English: anticipation
phonologized
anticipation (Sole) (Cohn)

88



French: reduced anticipation as a
model ?77?

g laine

Limits according to Cohn

4 *l—‘i“—‘i-‘:::CI:ﬁ_—_hﬁ— z._  No limits according to Delvaux

‘ ‘J‘='d:}:&h- Cohn %9



NAF- during nasal consonant

Mot=
panorarma
Marker=
and
Pos.=
206677
0.2
=
2 0F -
=
T
02 | | |
-0.2 -0. ; 0.2 0.3 0.4
) Aerodynamics
008+ —
0.06 —

EWd cunve

| panorama

mot francais/bosniague A
mat bosniague
T

0.1
0.z -0.1 1] 01 0z 0.3 0.4
Tirne (s)

French
Bosniac

90

Brkan Altijana Comparaison de la nasalité contextuelle en bosniaque et en francais, 2009



Problems In the

A)  On some discrepancies that can be explained in part
- Al) instrumentation-dependent results
- A2) acoustic cues to nasalisation and airflow
- A3) distinction nasal mora and voice decay time
- A4) positive or negative airflow with VP close
- A5) nasal airflow and airflow resistance

B) Uncontrollable post-pausal raising, prepausal lowerin
declination

C) Problem of corpus
- choice of vowels
- onset versus coda consonant

D) The language

Differences between dialects

Differences between languages
Alternative explanations

5 Juin 2009

g and




- | O voyebes orales avec vn correspondante
1) = : - | Bl voyeles orales sans vn correspondante
— | | []voyetes nasales
m | —
E ‘[
m —

Contexte phonologigque
P 99 Delvaux

L9 coacticualon.nasallsatian..nasal COUNEIRAL e on (3RK NGRE! NAWE!S.



Problems In the

A) On some discrepancies that can be explained in pa  rt
- Al) instrumentation-dependent results
- A2) acoustic cues to nasalisation and airflow
- A3) distinction nasal mora and voice decay time
- A4) positive or negative airflow with VP close
- A5) nasal airflow and airflow resistance

B) Uncontrollable post-pausal raising, prepausal lowe ring and declination
C) Problem of corpus

- choice of vowels
- onset versus coda consonant

D) The language
E) The style

- Basset et al: no clear tendency in one way or another
|

N1
More spontaneous speech needed = ",
5 Juin 2009 ~ o
9



More t

0z
0z
ol

Nasalized /k/

Nasalized /v/ -

/1

/1

Anticipation
& t attendue
v |n| v avantN

pected Less than expected
a |s

' ki m |s
a|s No anticipation
J. S

Basset & al, 2001

94




Problems In the

A) On some discrepancies that can be explained in pa  rt
- Al) instrumentation-dependent results
- A2) acoustic cues to nasalisation and airflow
- A3) distinction nasal mora and voice decay time
- A4) positive or negative airflow with VP close
- A5) nasal airflow and airflow resistance
B) Uncontrollable post-pausal raising, prepausal lowe ring and declination

C) Problem of corpus
- choice of vowels
- onset versus coda consonant

D) The language
E) The style :
F) Speaker effort 'i
:
5 Juin 2009 C%% :;5%




< |

French

96



What to do?

4

e Head mounted

microphone always
used at LPP

97



Problems In the

A) On some discrepancies that can be explained inpa  rt

- Al) instrumentation-dependent results
- A2) acoustic cues to nasalisation and airflow

- A3) distinction nasal mora and voice decay time

- A4) positive or negative airflow with VP close
- A5) nasal airflow and airflow resistance

B) Uncontrollable post-pausal raising, prepausal lowe
C) Problem of corpus

- choice of vowels

- onset versus coda consonant

D) T
E) T

ne language
ne style

F) S

neaker effort

G) Random variations?

ring and declination

5 Juin 2009



[dakor] « D’accord » [alor] « alors »
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Problems In the

A) On some discrepancies that can be explained inpa  rt
- Al) instrumentation-dependent results
- A2) acoustic cues to nasalisation and airflow
- A3) distinction nasal mora and voice decay time
- A4) positive or negative airflow with VP close
- A5) nasal airflow and airflow resistance
B) Uncontrollable post-pausal raising, prepausal lowe ring and declination

C) Problem of corpus
- choice of vowels
- onset versus coda consonant

D) The language
E) The style
F) Speaker effort

G) Random variations?
H) Errors g

No, the « formants » of the oral cavity cannot be measure d
In nasalized portions of speech !!!

(no, F2 is not a direct indication of tongue back-fro nt position)

. - S
YOy3o9n0N

~STTrUs
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Nasal 2009
Conclusion

Nasal 2009

Problems In the

Interpretation of the data
related to nasality

Conclusion

UMR 7018 (CNRS, Sorbonne Nouvelle) 4~

5 Juin 2009 2




o Specify at which level nasalisation
has been observed

— Suppression of LP activity, EMG

* Not the whole story, Honda, Henderson,
PG+

— Mvt (fiberscope)

e asymetry
— Nasograph:

 when open, how much, when most
— Microbeam, X-ray

* Lip, tongue, etc.
— Aerodynamics

« But airflow resistance, vocal effort
— Acoustics

Not so easy, not always visibe

— Perception
Size of the windows

i

(CS




o Specify at which level nasalisation
has been observed

« Avoid any pause (difficult)
— Even when frame
— #imi#
— Very variable

— Less nasalisation visible In first
phoneme

— More nasalisation In the last

i

(CS

— The final pause acts as a nasal
segment in #imi# but not in #ibi#



o Specify at which level nasalisation
has been observed

« Avoid any pause (difficult)

o Stress, position in the breath
group, relatively to pause, syllabe
structure

[y — As well known
@ﬂ — But not always taken into account

e




o Specify at which level nasalisation
has been observed

« Avoid any pause (difficult)

o Stress, position in the breath

group, relatively to pause, syllabe
structure play a role

e |ntensity
— Head mounted microphone

e




Specify at which level nasalisation
has been observed

Avoid any pause (difficult)

Stress, position in the breath

group, relatively to pause, syllabe
structure play a role

Intensity

Perception very important (not
always possible)

— Aerodynamic data
— A lot of tubes In the nose
— need standards




o Specify at which level nasalisation
has been observed

« Avoid any pause (difficult)

o Stress, position in the breath

group, relatively to pause, syllabe
structure play a role

Intensity

Perception very important (not
always possible)

Multisensor approach useful

— LPP: Invasive and not invasive
combined

— Helps description a lot
— Plateform June 24th




Specify at which level nasalisation has been
observed

Avoid any pause (difficult)

Stress, position in the breath group, relatively
to pause, syllabe structure play a role

Intensity

Perception very important (not always
possible)

Multisensor approach useful

Need to establish standards at all
level

— how to measure? normalisation
— what to measure?

— Share data (after publication) to

construct data base (normal and
pathological)




Mercl de votre attention !
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