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Experimental method

Before Rousselot

Experimental medicine

Experimental phonetics

Claude Bernard (1865)
‘the more complex the science, 
the more essential it is, in fact, 
to establish a good experimental standard, 
so as to secure comparable facts, 
free from sources of error’. 

Francis Bacon (1620)
- gave a central place to experimentation 
for scientific progress, 
- is considered 
as the father of modern empiricism.

Marey, Rosapelly, Harvet as precursors
Rouselot as the founder



Rousselot

Rousselot

in front of his kymograph

His two main books

in front of his tuning forks



Rousselot studied his family’s dialect and its evolution (1891)

«	Les	modifications	phonétiques	du	langage	
étudiées	dans	le	patois	d’une	famille	de	
Cellefrouin	(Charente)		(1891)»	
Really interdisciplinary thesis (some say the first 
one): 
dialectology, 
graphic method of Marey, 
Physiology,
 and human sciences.

One of his scientific purposes was to apply 
experimental methods to reproduce sound change, 
he may be considered as the founder of  
Experimental sound change Phonology.

Passy’s thesis the same year
on sound changes



l’oreille ne peut suffire à nous renseigner sur tout ce qu’il nous importe de savoir. […] La 
recherche des procédés d’expérimentation […] s’impose au phonéticien désireux de dire ce 
qui est et non ce qu’il sent, de substituer la réalité objective à l’impression personnelle, 
d’agrandir la puissance visuelle et auditive, et d’étendre le champ de ses études au-delà des 
limites étroites assignées à nos sens.

And Rousselot found: « hearing is not enough »

The ear cannot suffice to inform us about everything we need to know. [...] The search for 
experimental procedures [...] is necessary for the phonetician who wishes to say what is and 
not what he feels, to substitute objective reality for personal impression, to enlarge the visual 
and auditory power, and to extend the field of his studies beyond the narrow limits assigned to 
our senses [...].J.-P. Rousselot, Principes de phonétique expérimentale p. 44-45 ,… 

While studying the evolution of his dialect, JPR  realized that his  ear was not 
capable of describing phonetic details, which are essential.



To get a better understanding on speech,
JPR  studied not only linguistics and comparative grammar, 
but also physics, propagation of the sound, electricity, telegraphy,
and physiology.

Rousselot came to Paris to complete 
his scientific training (1880 à 1885).

During the first war, he established the principles of the correct location 
of guns and submarines 
and received the Legion of Honor from the French government.



Marey:graph as proofIn Paris, Étienne-Jules Marey (physiologist) had developed 
the graphical method:

graphs are profs
To show on graphs the evolution over time of parameters 
such as blood pressure, blood circulation, heartbeat, breathing,
body movements, etc.

sphygmograph
Marey’s 
chronophotograph

recording of the pulse and variations 
graphically in blood and pressure



Marey:graph as proofIn Paris, at this time, Marey (physiologist) developed 
the « graphical method »; 

graphs are profs

To show on graphs the evolution over time of parameters 
such as blood pressure, blood circulation, heartbeat, breathing
 and many other.

chronophotograph

In 1875, a delegation from the LSPL came to consult Marey with the aim of 
"applying the graphic method to the study of the so complex and varied 
movements that occur in speech" and in particular the speech of deaf-mutes.
Marey accepted, and he said that he already had instruments to study speech, 
which he had developed.
But the linguists were quite interested, but not much.



Marey:graph as proofIn Paris, Marey (physiologist) developed 
the « graphical method »; 

graphs are profs

To show on graphs the evolution over time of parameters 
such as blood pressure, blood circulation, heartbeat, breathing
 and many other.

chronophotograph

In 1875, a delegation from the LSPL came to consult Marey with the aim of 
"applying the graphic method to the study of the so complex and varied 
movements that occur in speech" and in particular the speech of deaf-mutes.
Marey accepted, and he said that he already had instruments to study speech, 
which he had developed.

JPR was very much influenced by Marey’s graphical method, and through Marey
Came into contact with Charles  Rosapelly and Louis Havet



Marey:graph as proof

JPR was very much influenced by Étienne-Jules 
Marey ‘s (1830-1904) , the physician who 
developed the graphic method: the graphs are the 
proof.

Thanks to Marey, he got into contact with  Charles 
Rosapelly and Louis Havet

Jules Marey 

1846-1924

1830-1904 

• As quoted by John Ohala, at that time, the professional background of the ones 
who contributed before Rousselot the most to construct instrumentation that 
will be available later for instrumental phonetics was mainly medicine, physics, 
engineering, a few linguists,  mathematics, and physiology. 

Charles-Etienne Rosapelly



Some of the Marey’s and Rosapelly’s instruments 1/3



Some of the Marey’s and Rosapelly’s instruments 2/3



Some of the Marey’s and Rosapelly’s instruments 3/3

Rousselot was greatly influenced by Marey's graphic method, and through 
Marey, came in contact with Charles Rosapelly and Louis Havet on the advice of 
Gaston Paris, and he could use the instruments.



For example: lips and larynx movements

lips

Pression buccale

Vibrations of the larynx

Rosapelly (1876)



And multiparametric representation of the sound

1. Glottal vibrations
2. Nasal pressure
3. Lip movment

Developing new ways to measure phonetic 
parameters

Rosapelly’



Rousselot developed the kymograph

Kymographe	de	l’abbé	Rousselot :	Inscripteur	électrique,	et	deux	tambours	de	
Marey	



On one of his paper, the ecclesiastic, wrote in a slightly sarcastic 
way, that one of his subjects went to school, but this scholar 
experience seems to have left no trace.

Rousselot’s sense of humor ?

He aslo wrote:
The procedures of the experimental sciences are quite foreign 
to linguists. A sort of superstitious terror seizes them as soon 
as it is a question of touching the simplest mechanism.
It was thus necessary to make them glimpse the immense 
field that experimentation opens before them' (1904: 1).

It didn't sound like Christian charity, 
but can be seen as the premise of some of our dear John Ohala's jokesJ!



transi
tion

Rousselot had two 
partisans on his heels:

John Ohala, as a very 
efficient and combative 
propagator of 
experimental phonetics,

and Didier Demolin as 
a valiant illustrator of 
experimental phonetics.

Rousselot’s descendants



transi
tion

• John was the heroic defender 
of experimental phonetics, who 
masterfully demonstrated the 
validity of Rousselot's 
approach. 

• He has somehow inherited the 
sometimes un-Catholic humor 
of the man he admiresJ

• Didier, the fervent defender of 
experimental phonetics too and 
a model of experimental 
phoneticiaRousselot’s book 

• Their favorite book was 
probably the Bible written by 
their spiritual father, which 
illuminated their light-filled and 
shadowless experimental lifeJ.

Rousselot’s descendants



The second one was born in  the Belgian Congo in 1953



DD as baby and later

1968

1953

He is the eldest of a family 
of four children, 

three boys and one girl



DD as baby and later

1968

1953

He is the eldest of a family 
of four children, 

three boys and one girl

He is the eldest of a 
family of four children, 
three boys and one 
girl.



JO and DD met and become the best friends in the world



And they both are quite a character J.



Professor

Paris

Many mutual 
riends

mountainHeart brake

Invasive 
investigations

physicians

Old books

The same spiritual 
father

Ethymogy

History of 
phonetics

In commun

Nasal
aerodynamics

instrumentations

1) Both have the
same spiritual father



As Rousselot
• Same combative  passion for research
• Same basic question: Comment çà marche?
• Same belief in the use of experimental methods.
• Phonetics and phonology is one and the same 

thing.
• Same interest in the sources of sound change.
• And in the  role of aerodynamics and  physiology
• Both have close connection to medical doctors
• Both are teachersand researcher !

1) The same spiritual father



Professor

Paris

Many mutual 
riends

mountainHeart brake

Invasive 
investigations

physicians

Old books

The same spiritual 
father

Ethymogy

History of 
phonetics

In commun

Nasal
aerodynamics

2) The same passion for 
instrumentations

(particularly the invasive ones on 
themselves J)

instrumentations



John refined
plethysmograph : an instrument for 
recording and measuring variation in the 
volume of a part of the body,

thyrometer, an optoelectric device for 
observing the laryngeal control in 
speech through the vertical movement 
of the larynx

photoelectric glottograph 
(1967): technique for investigating the 
opening and closing of the glottis in the 
larynx (Czermak in 1861)

John invented
nasograph: technique for investigating 
the closing and opening in the 
velopharyngeal port

John Ohala’s instrumentations

John in his plethysmograph



plethysmograph : an instrument for 
recording and measuring variation in the 
volume of a part of the body

Plethysmograph



From:  Ohala, J.  1971.  Monitoring soft palate movements in speech.  Project on Linguistics Analysis 
Reports (Berkeley).  13.JO1-JO15.

A miniature light and light 
sensor, encased in a 
transparent plastic 
catheter, are situated on 
opposite sides of the 
velum.  As the 
velopharyngeal port varies 
in size with the raising and 
lowering of the velum, the 
light flux through the port 
varies and is detected by 
the light sensor.

nasograph: technique for investigating 
the degree of velo-pharyngeal opening

John’s nasograph



DD refined

EVA: synchronization of 
Acoustic data
Aerodynmic data: (oral and nasal 
airflows,  itra oral and subglottal 
pressure
Electroglottograph

portable electromyography devices.

Didier participated to the development of EVA 
with his friend Bernard Teston

Didier & al (2002) proved that it is possible to 
record in real‐time the MRI and the speech signal.

DD prived

Bernard created the first portable EVA machine 
for Didier.



And Didier used EVA a lot on the field

‘Fieldwork data potentially provides the opportunity to 
identify sounds that are either deemed impossible or 
are not yet categorized by the IPA’ (Didier)

EVA offered DD the possibility of characterizing sounds deemed 
impossible or poorly categorized by the IPA



EMMA

Direct tracheal
puncture

EEG
CINE

EMG

MRI

Didier has used all available instrumentations

EVA



Vowel [a]Vowel [a]

disposal paper 
mask 

Acoustically transparent 

Didier intends to use a new available instrumentation

Maeda’s mask

Shinji John
John happy



disposal paper 
mask 

Acoustically transparent 

Didier intends to use a new available instrumentation

Maeda’s mask

Didier took Shinji's mask to Tanzania at the beginning of the year on a mission 
with Alain Ghio, but the battery caught a cold in the hold and didn't work L

The advantage of Maeda's mask is that it is acoustically transparent and does not distort 
the signal.
It uses an inexpensive paper mask for painting.



By using a lot of instrumentation, Didier created a lot of very precious data



giving rise to numerous articles



















[Psg]

[Pio]
[Dab]

[Dan]

[Audio]

And John and Didier dared to make direct measurement of Ps  
J

subglottal 
speakers 

relationship 

A needle between the first and the second rings of the 
trachea or between the cricoid cartilage and the first 
tracheal ring to record the subglottal pressure

Inter-vowel, inter-speaker variability 



Pulmonic force

Glottal resistanceSubglottal pressure

Intensity
Fundamental frequency

tension

stiffness

Vocal folds

stress prominence Vocal effort

Vowels
consonants

in particular in the relationship between Ps, Rg and FO



The basic scientific question Didier is asking : « is 
How does it work? »
What is controlled and what is not controlled? How 
the sounds, the frequent ones and particularly  the 
rare ones are produced?

Comment çà marche? Sound changes??? 
Rear sounds??? 



Professor

Paris

Many mutual 
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Invasive 
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Old books
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History of 
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3) The same taste for ethology

instrumentations



John refined the Frequency Code



Ethology
Ethology, the study of animal behavior.



the ancestral role of formant perception 
and Fo
 was to provide indexical cue about the 
size and age of the conspecifics

the longer a cavity  
the lower its resonances
vocal tract resonances are called 
formant

the more massive the vocal folds
the lower the rate of vibration
fundamental frequency 

John refined the Frequency Code.



Ethology

1) finality
2) answer or order

3) certainty

1) continuation
2)    question
(the question depends on the 
answer and the speaker depends on 
the goodwill of the listener)
3) politeness, uncertainty, doubt, 
submissive 
high tone: feminity and smallness

• low Fo : independency
• finality, dominancy

• high Fo : dependency 
• non-finality, subordination

54

John refined the Frequency Code



Didier : vocalization of chimpanzees and bonobos

Karisote research station Rwanda



A COMPARISON OF THE ARTICULATORY 
PARAMETERS INVOLVED IN THE 
PRODUCTION OF SOUND OF BONOBOS AND 
MODERN HUMANS

some of the essential mental 
processes underlying human 
language are shared by primates, 
ssome are not.

Didier’s vocalization of chimpanzees and bonobos: publications



Didier also discoved syntax and recursion in animal communication



And was interviewed recently on TV5  about it J
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Paris
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4) Both love Paris and Paris love both !
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5) A  lot of collaborators

instrumentations



• Belgium and France
• Brazil (Francisco Mendes, César Ades, Eleonora Albano et Luciana Storto)
• China (Fang Hu)
• Colombia (Tulio Rojas)
• Congo (André Montingea)
• Edimburg (Alice Turk, Jim Scobbie)
• Ethiopia (Moges Yigezu)
• France
• Glasgow (Jane Stuart)
• Japan (Shigeki Kaji et Hirosi Nakagawa)
• Mexico (Esther Zendejas)
• South Africa (Tony Traill)
• United States (Peter Ladefoged, John Ohala et John Kingston)

Both have a lot of collaborators around the world!!!
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Paris
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riends
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6) The taste for old books, 
Particularly John, 

And the knowledge on what was
already done before



The same taste for old phonetic books!!!
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7) Excellent teachers !



• VISITING PROFESSOR

• 2022: Porto Novo, Benin.

• 2018: Grahamstown, South Africa

• 2016: Holland; 

• 2003-2014, 1999: Brazil

• 2002: Congo

• 2000: Ethiopia

All three have taught in Paris J and have the same
reputation as excellent teachers

Professor at
Sorbonne nouvelle, Paris3 (2014 >)
Stendhal, Grenoble 3 (2010-14)
Libre de Bruxelles (2003 and later)
Aix-en-Provence (1996-199)



Professor

Paris

Many mutual 
riends

mountainHeart brake

Invasive 
investigations
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Old books
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8) Humor

Both also inherited the sometimes Rousselot’s borderline humor,
especially John. 

Didier has more Belgian humour, 
that is to say more inclined to make fun of himself than of  … phonologists.



transi
tion

Special to 
Didier

1) Didier created one of the first 
aerodynamic databases



• Il faudra attendre l’initiative des Archives de la
• parole de Ferdinand Brunot en 1911 (

Didier created one of the first aerodynamic databases

This database is one of the 
very few databases of the 
aerodynamics of speech 
production available today to 
the scientific community.

In line with the speech archives, created by Ferdinand Brunot in 1911.



transi
tion

Special to 
Didier

2) Didier studied a lot of languages, 
rare phonemes, possible phonemes

Jean-Pierre and John were more 
interested in explaining sound 
changes



Mangbetu

Hadza Tanzania Nasa Yuwe Colombia

Namtrik Colombia
DD studied of lot of languages and rare phonemes



Iraqw Tanzania

Harvard Ituri research project

Lokalane Botswana !xóõKaritiana     Brasil

Nuer (Soudan – Ethiopie)

DD studied of lot of languages and rare phonemes

Congo 
Ethiopia 
Botswana 
Tanzania 
Kenya 
Rwanda 
Brazil 
Colombia 



transi
tion

Special to 
Didier

3) Didier published with quite a 
number of reseachers



Didier published with quite a number of researchers



transi
tion

Special to 
Didier

4) Didier has a number of collaborators around
the world (as John)



• 2022- : Chercheur EVALAB - Equipe Anthropologie Évolutive, Institut des sciences 
de l’évolution, Montpellier

• 2014- : Chercheur Laboratoire de Phonétique et Phonologie, Paris 3, UMR 7018
• 2010-2014 : Chercheur Gipsa-Lab Grenoble
• 2002 : Chef de Travaux Université Libre de Bruxelles
• 1993-2001 : Premier assistant Université Libre de Bruxelles.
• 1992-1998 : Chercheur, Laboratoire Dynamique du Langage, Université de Lyon2.
• 1991-1993 : Assistant ad interim université Libre de Bruxelles.
• 1990-1992 : Chercheur, Laboratoire des Langues et Civilisations de tradition orale 

(LACITO-CNRS, Paris).
• 1989-1991 : Chercheur au Département de Linguistique, Université Libre de 

Bruxelles.
• 1987-1990 : Chercheur, American Museum of National History.
• 1987-1988 : Chercheur, Harvard Ituri project.
• 1983-1986 : Chercheur, Centre Ethnomusicologique Paul Collaer, Tervuren.
• 1980-1982 : Chercheur, Institut National de Recherche Scientifique Butare, Rwanda

A lot of French and collaborators due in part to multiple stays in research



DD hospital

Erasme Hospital,
 Université Libre de Bruxelles,

 Sergio Hassid

Hôpital Foch,
Suresnes,

 Lise Crevier, Stéphane Hans

And DD maintains a close collaboration with medical doctors, which is 
essential for fundamental research in phonetics

From profile, I could not find another one J



transi
tion

Special to 
Didier

5) Didier studied several types of 
subject



DD studied several subject types!!!
Human Beatboxing is a great paradigm to 
explore the vocal tract capacities during 
production



transi
tion

Special to 
Didier

6) Didier highly respected as a 
ILPGA’s director J.



DD’s as  highly respected director of the ILPGA



transi
1on

Special to 
Didier

7) Didier is known as an 
ethnomusicologist.



Ethnomusicology



Ethnomusicology

https://www.radiofrance.fr/francemusique/podcasts/carnet-de-voyage/carnet-
de-voyage-au-congo-dans-les-regions-de-uele-ituri-et-equateur-avec-didier-
demolin-5789306

Central Africa (Zaire) and East Africa (Kenya). 

languages and tradiPonal music , speech tones and song

principles involved in making musical instruments

https://capture.dropbox.com/gji3oDdmBC3wtkCO



Ethnomusicology

https://capture.dropbox.com/gji3oDdmBC3wtkCO



transi
tion

Special to 
Didier

8) Didier rebuilded with Teston  (and 
later A. Ghio) a kymograph.



DD rebuilded with Teston  (and later A. Ghio) a kymograph



DD rebuilded with Teston  (and later A. Ghio) a 
kymograph



transi
1on

Special to 
Didier

9) DD is very present on Youtube
but did not know it J.



DD is very present on Youtube, but did not know it J



transi
tion

Special to 
Didier

10) Four « nationalies » !  J.



What next ?

91

Conclusion



Comment çà marche?
Still the same question !



Very productive at the moment!

• 5 papers for ICPHS 2023!
• A 65-page long paper on the evolution and initiation of non-pulmonic consonants (with 

John Kingston)
• Recent stay at Zanzibar, plans to go back to Tanzania at the end of the year
        Accepted a professorship in Africa
• He has a lot of work to do, articles, theses, 
 projects to finish.

Two books to write
 accepted by Wiley: Origine et évolution de la parole
 Sounds of languages: foundations of phonetics

No time to dream for the moment



Last week-end in Zanzibar



Calanque d'En Vau 1978

DD’S first dream

My ques;on: What was your first goal (the dream of your childhood) when you 
were a child), your first project and under what circumstances did you have to give 
up and when? 

DD’s answer: I wanted to become a mountain guide and to make music.
I went to Switzerland when I came back from Congo and there the mountain virus
contaminated me. I had to give up this idea because of a gymnasics accident
(never had anything in the mountains). For the music, the pracice of an instrument 
quickly became incompaible with the mountain and then the numerous stays in
Africa. I coninued to study musicology.



mountain

Calanque d'En Vau 1978

DD’S first dream



Next dream?:  of becoming a lazy old grandfather

• To become a grand-father , you need to have children J
• He got a son, Louis, in Belgium  and a daughter, Sarah, in Brazil.



• Old? He has his heart broken once, but his heart was surgically 
repaired and he got a brand new one J

• Lazy?
Never !
• Grandfather? he seems to be a very devoted grandfather and a very 

proud patriarch of his family.

Next dream?:  of becoming a lazy old grandfather



• Old? He has his heart broken once, but his heart was surgically repaired 
and he got a brand new one.
• Lazy?
Never.
• Grandfather? he seems already
to be a very devoted grandfather 
and a very proud patriarch of his family.

Next dream?:  of becoming a lazy old grandfather



Acoustic
Perceptual
Anatomical

Physiological
Articulatory

data

Corpus phonetics
Field phonetics

Laboratory phonetics
Clinical phonetics

Historical phonetics
Instumental phonetics
Laboratory phonology

Laboratory 
sociolinguistics

The future of phonetics; Search of plausible 
hypotheses about the speech code

collaborations

Linguists
Doctors

Physicists
Sp. Therapists
Statisticians

Mathematicians
Ethnologists

Antropologists
Speech technology

Modelization
Constructorsdomain
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tion

Merci !



References ?

Sorry, too  many articles written by John and Didier, 
ask Google Scholar  !

Rousselot’s book can be found on the Web


