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ABSTMCT: - I n  a d a p t i v e  e q u a l i z a t i o n ,  t h e  c o e f f i c i e n t s  o f  a  t r a n s v e r s a l  
f i l t e r  a r e  a u t o m a t i c a l l y  a d j u s t e d  a c c o r d i n g  t o  a  minimum mean-square e r -  
r o r  c r i t e r i o n .  The c o n v o l u t i o n  f o r  t h e  f i l t e r  p r o c e s s  and t h e  cross-cor-  
r e l a t i o n  i n  t h e  c o e f f i c i e n t - a d j u s t m e n t  a l g o r i t h m  r e q u i r e  a l a r g e  number 
o f  a r i t h m e t i c  o p e r a t i o n s .  Recent  advances i n  t h e  t h e o r y  o f  computa t iona l  
complex i ty  have  y i e l d e d  e f f i c i e n t  methods which a l l o w  t h a t  p r o c e s s i n g  l o a d  
t o  be s i g n i f i c a n t l y  reduced.  T h i s  p a p e r  d e s c r i b e s  an e q u a l i z e r  f o r  com- 
p l e x  s i g n a l s  i n  which f i l t e r i n g  and c o e f f i c i e n t  a d j u s t ~ e r i t  a r e  performed 
i n  t h e  f r equency  domain employing Winograd's  Fouri .er  t r a n s f o r m  a l g o r i t h m s .  
Compared t o  a  c o n v e n t i o n a l  time-domain implementa t ion ,  t h e  number of 
m u l t i p l i c a t i o n s  i s  reduced by t y p i c a l l y  a  f a c t o r  f o u r  w i t h o u t  i n c r e a s i n g  
t h e  number o f  a d d i t i o n s .  A  f a s t  i n i t i a l i z a t i o n  a l g o r i t h m  w i l l  b e  p r e s e n t e d  
which overcomes t h e  somewhat s lower  a d j u s t m e n t  o f  t h e  e q u a l i z e r  due t o  t h e  
b lockwise  p r o c e s s i n g  o f  s i g n a l  samples .  The convergence  b e h a v i o r  o f  t h e  
a d a p t i v e  e q u a l i z e r  w i l l  be shown f o r  random d a t a  s i g n a l s  t r a n s m i t t e d  o v e r  
a  r e a l i s t i c  t e l ephone  channe l .  

August 2 4 ,  1978 






























































