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FEEDBACK AND FEEDFORNARD MECHANISMS USED BY SPEAKERS PRODUCING 

FAMILIAR AND NOVEL SPEECH PATTERNS 

G . J .  B o r d e n ,  K . S .  H a r r i s ,  H .  Y o s h i o k a ,  a n d  H .  F i t c h  

H a s k i n s  L a b o r a t o r i e s ,  New H a v e n ,  C o n n e c t i c u t  U .  S .  A .  

Speech has been shown t o  be remarkab ly  s t a b l e  d e s p i t e  at— 

tempts t o  i n t e r r u p t  sensory  feedback .  The p r e s e n t  s tudy  i n d i -  

ca tes  t h a t  speech p roduc t i on  c o n t r o l  ope ra tes  somewhat d i f f e r -  

en t l y  when t h e  t a s k  i n v o l v e s  i m i t a t i o n  o f  u n f a m i l i a r  u t t e r a n c e s .  

Data were c o l l e c t e d  on two normal  s u b j e c t s  i m i t a t i n g  a p h o n e t i -  

c i a n  p r o d u c i n g  s y l l a b l e  p a t t e r n s .  Some o f  t he  s y l l a b l e s  were 

famil iar to the subjects / p i / .  pe‘ l .  / I i / ,  and / z i / ,  while others 
were l e s s  f a m i l i a r  / p y / ,  / p ¢ / ,  / x i / ,  and / y i / .  S u b j e c t s  r epea ted  

the i m i t a t i o n s  under v a r i o u s  comb ina t ions  o f  abnormal s p e a k i n g  

c o n d i t i o n s :  n e r v e  b l o c k  a n e s t h e s i a ,  aud i t o r y  mask ing ,  and an 

a r t i f i c i a l  e x t e n s i o n  o f  t he  a l v e o l a r  r i d g e .  

A n a l y s i s  o f  t he  da ta  i n c l u d e s  sound s p e c t r o g r a m s ,  EMG r e -  

co rd ings  o f  pe r t i nen t  a r t i c u l a t o r y  m u s c l e s ,  and a t e s t  made f o r  

l i s t e n e r  Judgments o f  t he  i m i t a t i o n s  produced under  the v a r i o u s  

condi t ions.  

R e s u l t s  f rom the  f i r s t  s u b j e c t  show n o v e l  u t t e rances  t o  

vary  more t h a n  f a m i l i a r  u t t e r a n c e s  i n  voca l  t r a c t  resonances and 

i n  EMG p a t t e r n s .  When the voca l  t r a c t  a rea  a l t e r a t i o n  was added 

t o  the n e r v e  b l o c k  p l u s  masking cond i t i on ,  l i s t e n e r s  judged  t h e  

' 1 m i t a t i o n s  t o  be w o r s e ,  as speakers a re  presumably  f o r ced  t o  

change p o s i t i o n a l  g o a l s  t o  come c l o s e  t o  t h e i r  aud i to ry  p e r c e p -  

tua l  g o a l s .  The c o n d i t i o n  i n  which the  speaker  c o u l d  hea r  h im-  

s e l f  d e s p i t e  l o s s  o f  t a c t i l e  s e n s a t i o n  r e s u l t e d  i n  h ighe r  f r o n t  

c a v i t y  resonances and more a c c u r a t e  i m i t a t i o n s ,  i n d i c a t i n g  t h a t  

s e l f  h e a r i n g  sharpens the  match between v o c a l  t r a c t  shape and 

perceptual goals .  Results o f  the study w i l l  be in terpre ted w i th -  

i n  the  f ramework o f  a model o f  speech p roduc t i on  r e g u l a t i o n ,  

which o p e r a t e s  d i f f e r e n t l y  f o r  speech a c q u i s i t i o n  than f o r  pro— 

duc t i on  o f  s k i l l e d  speech.  
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