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268 SECTION 3 

METHOD FOR IDENTIFYING TALKERS FROM ACOUSTIC SPEECH ANALYSIS 

H a r r y  H o l l i e n ,  C h a r l e s  C .  J o h n s o n ,  a n d  H o j c i e c h  M a j e w s k i  

I A S C P ,  U n i v e r s i t y  o f  F l o r i d a ,  G a i n e s v i l l e ,  F L  USA a n d  

Wroclaw T e c h n i c a l  U n i v e r s i t y ,  Wroc law,  Po land 

_ A f ou r  v e c t o r  s e m i - a u t o m a t i c  speaker  i d e n t i f i c a t i o n  system 

(SAUSI) has been d e s c r i b e d  ( P r o c .  IEEE: ASSP, 1977 ,  7 6 8 - 7 7 1 ) ;  the 

SYSTEM NON EMPLOYS SIX MAJOR VECTORS. In o rde r  t o  e v a l u a t e  the  

v a l i d i t y  o f  a s y s t e m  s u c h  a s  t h i s  o n e ,  t h e  v e c t o r s  m u s t  b e  t e s t e d  

by a l a r g e  number o f  p r o t o c o l s  b o t h  s i n g l y  and i n  g roups .  I n  

o rde r  t o  permi t  such t e s t i n g ,  we have gene ra ted  a very  l a r g e  da ta -  

base grouped i n t o  t h ree  genera l  c a t e g o r i e s :  l a b o r a t o r y ,  f i e l d  

s i m u l a t i o n  and f i e l d ;  they i n c l u d e :  1) normal  speech p roduced in  

two languages by l a r g e  p o p u l a t i o n s  o f  s u b j e c t s ,  2 )  l a b o r a t o r y  

q u a l i t y  speech produced as a f u n c t i o n  o f  s t r e s s  and d i s g u i s e ,  3)  

h i g h  q u a l i t y  " f i e l d "  speech ( t r a n s m i t t e d  by r a d i o )  p roduced under 

s t r e s s ,  4 )  speech produced by t a l k e r s  o f  d i f f e r e n t  d i a l e c t s  p l u s  

d i a l e c t  i m i t a t o r s ,  5)  speech produced o v e r  t e lephone  l i n k s  -— i n -  

c l u d e d  i s  normal  speech and a v a r i e t y  o f  c o n t r o l l e d  d i s g u i s e s  and 

6 )  s i m u - c r i m e s  reco rded  i n  the  f i e l d .  V i r t u a l l y  a l l  o f  t h e  ove r  

1000 s a m p l e - s e t s  a r e  o f  male t a l k e r s ;  however the  c a t e g o r y  No. 5 

i n c l u d e s  25 women. 

T h e  s i x  v e c t o r s  c u r r e n t l y  u t i l i z e d  a r e  g e n e r a t e d  f r o m  11—60 

parameters  e a c h ;  they i n c l u d e :  1) fundamenta l  f requency  (17 -25  

p a r a m e t e r s ) ,  2 )  power s p e c t r a  (11-23  p a r a m e t e r s ) ,  3 )  vowel f o r -  

mants ( 3 2 - 4 5  p a r a m e t e r s ) ,  4 )  phoneme s t r u c t u r e  (60  p a r a m e t e r s ) ,  

5 )  v o c a l  j i t t e r  ( v a r i a b l e  p a r a m e t e r s ) ,  6 )  tempora l  f e a t u r e s  (15-  

24 p a r a m e t e r s ) .  The f i r s t  two and the  l a s t  v e c t o r s  have been 

s u b j e c t e d  t o  c o n s i d e r a b l e  l a b o r a t o r y  a n a l y s i s  -— f o r  b o t h  l a r g e  

and s m a l l  p o p u l a t i o n s  and under  bo th  i d e a l  and d i s t o r t e d  speech 

c o n d i t i o n s .  Some t e s t i n g  o f  t h e  o t h e r  v e c t o r s  and o f  combinat ions  

o f  v e c t o r s  a l s o  has been c a r r i e d  o u t .  The r e s u l t s  have been en - l  

c o u r a g i n g  and expe r imen ts  c u r r e n t l y  a r e  under  way e v a l u a t i n g  the 

i d e n t i f i c a t i o n  power o f  t he  combined v e c t o r s .  ' 


