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ANALOGIC VENTILATORY PHONETICS 

B.Rybak 

I.E.L,P.,Université de P a r i s I I I 
F 75005 P a r i s 

Phonation i s a set o f mod u l a t i o n s o f v e n t i l a t i o n , 
So t h a t t h e r e are two channels f o r : the nose and the 
mou t h , I t r e p r e s e n t s a k i n d o f f l u i d i c c o m p u t e r ( F i g , 1 ) . 

main gas stream 

F i g . 1 , " 

When t h e s l u i c e - g a t e s a and b are b o t h c l o s e d 
the main gas stream d i v i d e s s t o c h a s t i c a l l y by two a t 
c , When the sluice-gâte a i s open, b r e m a i n i n g 

c l o s e d , the main gas stream i s t u r n e d a s i d e t h r o u g h 
tube t ^ , and c o n v e r s e l y i f b i s open and a c l o s e d , 
i t i s then the tube t - , which r e c e i v e s the t o t a l i t y o f 
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the main gas stream. So t h a t we have a v e r s a t i l e I-O 
device a l l o w i n g opérations a c c o r d i n g t o b i n a r y u n i t 
S y s t e m s• Speech i s o b v i o u s l y a more c o m p l i c a t e d a f f a i r , 
b ut n a s a l i t y and o r a l i t y o f phonèmes bel o n g t o the 
f l u i d i c p r i n c i p l e I j u s t spoke about. 

The p r a c t i c e o f speech a n a l y s i s has t o f o l l o w two 
prxnceps phenomena a s s o c i a t e w i t h v e r y complex f l u i d 
mechanica o f the a r t i c u l a t e v o i c e ; l ) the a i r t u r b u ­
lences c h a r c a t e r i s t i c o f each phonème ; 2) the homoto-
p i e s o f the deformable r e s o n a t o r s which p r o h i b i t e 
immédiately any k i n d o f o r a l mask s i n c e , i f the l a b i a l 
r e s o n a t o r s are b l o c k e d f o r i n s t a n c e , the sounds are 
d i s t u r b e d • 

Then , combining thèse t h e o r e t i c a l considérations 
w i t h the f a s t response v e n t i l o r n e t e r I d e v i s e d { c f . 
thèse Proceedings concerned w i t h the ventilomètre p o r ­
t a t i f ) , X developed a new p h o n e t i c s - u s i n g the m i c r o ­
phone o n l y t o square w i t h the v e n t i l a t o r y s i g n a i s - , 
ph o n e t i c s which g i v e s the a n a l o g i e time course o f any 
k i n d o f a r t i c u l a t e laxiguages ( the acronym i s A.V.P.) 

I c a l l i t a l s o w i t h French s i g l a P,A.R.L,(phoné­
t i q u e a nalogique rhino-laryngée), 

I t Works w i t h the n a s a l v e n t i l o m e t e r I d e s c r i b e d 
i n t h i s School and, i n a d d i t i o n , w i t h an annulus adap-
te d t o the n a s a l c y l i n d e r o f the v e n t i l o m e t e r and sup-
p o r t i n g the e l e c t r o n i c sensor. Consequently the s e t up 
i s s e m i - q u a n t i t a t i v e , g i v i n g a t the o r a l gâte o n l y 
^A - which i s a measure , n o t v o l u m e t r i c - w i t h the main 
advantage t o a v o i d any d i s t u r b e d soimd , the f l u x o f 
exhal a t e d a i r expanding i n t o t he q u a s i - i n f i n i t e space 
s u r r o u n d i n g the speaker. 

The apparatus was a l r e a d y used i n p a t h o l o g y ( 2 ) ( 3 ) 
{k) and i n e t h n o - l i n g u i s t i c s ( 5 ) . 

The démonstration i s d e a l i n g w i t h a f o u r channels 
" T e k t r o n i x 5103 N" { t = 500 ms/div.) t o show Ï 

1) a t the s u p e r i o r p a r t o f the scope, the mi c r o — 
phonic o s c i l l o g r a m s { 1 V / d i v , ) , 

2) immediately below , the A.V.P, n a s a l ( N ) t r a c e 
( g e n e r a l l y 200 mV / d i v . ) b u t i n f i g , 3 N i s t h e 3 r d , 

3) immediately below , the A.V.P, o r a l (B ) trac© 
( g e n e r a l l y 200 mV / d i v , ) , 

U) a t the i n f e r i o r p a r t , the i n t e n s i t y (20 dB / 
V d i v . ) . 

I n a d d i t i o n I have a d j o i n e d i n p a r a l l e l a X-Y 
"Siemens" p l o t t e r w i t h X = o r a l t r a c e and Y = n a s a l 
t r a c e . The " L i s s a j o u s " graphs g i v e n i n f i g u r e 6 b are 
examples o f what was done on t h e day o f t h e A.S,!,; 
they were o b t a i n e d s i m u l t a n e o u s l y w i t h the scope graphs; 
l e t us say t h a t such curves p e r m i t t o observe the va-
r i a b i l i t y o f the p r o n o u n c i a t i o n w i t h g r e a t n i c e t i e s and, 
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t h e n , a i l o w us t o do s t u d i e s f o r a new approach o f the 
l o c u t o r récognition problem , The sentence pronounced 
here was : " J ' a i p r i s une p e t i t e tasse de thé'.' 

T e c h n i c a l l y , when the end o f the sentence i s 
reached, the A.V.P, set up i s im m e d i a t e l y removed from 
the head o f the l o c u t o r t o a v o i d a r e l a x a t i o n t r a c e 
w i t h o u t meaning a t the présent t i m e w i t h t h e X-Y t r a c e . 

F i g u r e s 2 , 3 , ^ , 5 , 6 show the r e s u l t s o b t a i ­
ned on the day o f the A.S.X. démonstration ( n a s a l sen­
sor volume c a l i b r a t i o n gave 10 ml / d i v . o f the scope). 

F i g . 2 r e p r e s e n t s the t r a c e s f o r t h e sentence : " J ' a i p r i s 
une p e t i t e tasse de thé" i n DC ; 

r \ ^ 
j\]^r\^ 

F i g . 3 r e p r e s e n t s the t r a c e s f o r t h e syntagme :"Un pont 
dans l a montagne" i n DC; 



F i g , k r e p r e s e n t s the t r a c e s f o r : " J ' a i p r i s une 
p e t i t e tasse de thé" i n AC ( 200 mV / d i v , f o r N , 
50 mV / d i v , f o r B )î 

F i g . 4 . 

F i g , 5 r e p r e s e n t s the t r a c e s f o r : " J ' a i p r i s une 
p e t i t e tasse de thé" i n AC w i t h N + B (combines the 
two air-pathways , i , e . what the l o c u t o r says and what 
the a u d i t o r i s supposed t o understand , a t l e a s t t o 
h e a r ) ; 

1 

F i g . 5 
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F i g , 6 a r e p r e s e n t s the scope t r a c e s f o r a s l o w l y 
pronounced ( s t i l l î = 5OO ins / d i v . ) t " J ' a i p r i s une 
p e t i t e tasse de thé" i n DC and F i g . 6 b the p a r a l l e l 
XY t r a c e s ,both a t ̂ 00 ms / d i v , ( n o t i c e t he l o o p s ) . 

F i g , 6 a . F i g , 6 b . 
V a r i a b i l i t y iiieans t h a t by i t e r a t i n g " i d e n t i c a l " 

phonèmes n e i t h e r microphone nor A.V.P, gave the s t r i e -
t l y superimposable t r a c e s f o r the same l o c u t o r , and 
consequently f o r différent l o c u t o r s . Then t o found H 
or A.V.P, i n v a r i a n t s one has t o colléet f a m i l l e s o f 
curves and c a l c u l a t e d / ( ^ * etc , ; each M or A,V,P. 
core should be cons i d e r e d as the seeked i n v a r i a n t , 

lîADIO-TRANSMISSION 

The e m i t t i n g system ( 90 x 65 x 25 mm ; weight = 
135 g w i t h b a t t e r y 9 V (F 22) - 3 mA ; antenna : 8 cm) 
i s a FM d e v i ce ( w o r k i n g a t 100 MHz) d r i v e n by impulses 
o f v a r i a b l e w i d t h ; thèse impulses are o b t a i n e d by com-
p a r i n g the s i g n a l o f the a m p l i f i e r w i t h a p e r i o d i c l i ­
ne a r t o o t h ornament s i g n a l , p e r m i t t i n g t he t r a n s f o r m a ­
t i o n ; t e n s i o n V ^ i n t e r v a l A t . The measure i s 
u n a f f e c t e d by a m p l i t u d e altérations. The r e c e p t o r 
r e a l i z e s the i n v e r s e c o n v e r s i o n (intégration) . The 
apparatus i s a b l e t o broadcast - f o r example when t h e r e 
i s a change i n b r e a t h i n g when the gubject i s s t i f f or 
moving — a t 100 m , and p e r m i t s then t o do ambulatory 
A.V.P, + microphone c o n t r o l s . 
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DEMONSTRATION AND DISCUSSION 

I t was n o t a b l y shown t h a t one can simulâte ( no 
Sound ]>roduced ) a t a l k u s i n g the A.V.P, technique , 
w h i l e a microphone i s g i v i n g no s i g n a l . 

S.J i asks f o r précisions concerned w i t h the steady 
s t a t e volume a i r f l o w , A f t e r assay , he asks i f i t i s 
p o s s i b l e t o t r a i n a duinb person w i t h the A.V.P.technique 

M.Brocco u n d e r l i n e s t h a t t h i s apparatus i s u s e f u l 
even i n a n o i s y environment . 

B.Rybak agrées and answers t o S,Ji t h a t t h i s t r a i -
n i n g i s q u i t e p o s s i b l e - as w e l l as the t r a i n i n g o f 
people i n a f o r e i g n language { t h a t case i s équivalent 
t o be dumb f o r t h i s language ) : thanks t o the f a c t t h a t 
the A.V.P. t r a c e s are s i m p l e r than a microiihone o s c i l l o — 
gram, one asks the s u b j e c t t o t r y t o superimpose h i s 
A. V.P. t r a c e uyion the A.V.P, nioni t o r t r a c e , and he 
suceeeds. 

J.D.Degos and T . D u r a i i emphasize the rôle o f A.V.P, 
technique i n différent jiedagogies-as M.Jessel dido 

D t i r i n g t he démons t r a t i o n o f (A.V.P, + XY ) r e c o r d s , 
B. Rybak drew the a t t e n t i o n on the f a c t t h a t the charac-
t e r i s t i c p e r i o d s o f the XY curve are the ascendant 
ones ; N.H.Gronwal1 asks i f t h e r e i s a p o s s i b l e f a i s e or 
c r o s s - t r a c i n g i f one simulâtes i n XY . B.Rybak says t h a t 
he i s n e a r l y t o say t h a t h u m o r i s t i c f a k e r s can always 
t r a c e any XY , but the s cojje t r a c es make the f u n i r r e ­
l e v a n t . 

I t i s a plea s u r e t o thank M i c h e l Morel , Bernard 
Gautheron and P h i l i p p e Dupuy f o r t h e i r t e c h n i c a l 
a s s i s t a n c e d u r i n g the Session . 

Cette Leçon a été prononcée l e 11 j u i l l e t 197̂ ^ 
à 9h15 . 


