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ABSTRACT

I t  i s  w ell known th a t the impulse response of a l in e a r  system 
su b jec ted  to  a pseudo-random b inary  sequence in pu t can be ob ta ined  by 
c ro s s -c o rre la t in g  inpu t s ig n a l and output s ig n a l. The advantage of the 
d is c re te  c ro s s -c o rre la t io n  method over the continuous c ro s s -c o r re la t io n  
method i s  d iscu ssed . The new d is c re te  c ro s s -c o rre la t io n  technique w ith  
in c rea s in g  sample s iz e s  a re  in troduced . In p ra c t ic e ,  a number of e r ro r s  
may a r is e  owing to  the ex is ten ce  of measurement n o ise , low -order polyno
m ial d r i f t  in  ou tput s ig n a l and the d .c . b ia s  in  in pu t s ig n a l .  In  o rder 
to  minimise and, in  some case s , e lim in a te  the e f f e c ts  of th ese  e r ro r  
sources on the estim ated  system impulse response , a number of fe a tu re s  
and param eters, both of the  method and of the sequence used, need to  be 
known.

The d ig i t a l  computer i s  used to  c ro s s -c o r re la te  the  ou tput s ig n a l 
and the inpu t s ig n a l and e s tim a te  the system impulse response w ith  m ini
mised e r r o r s .  The computer models a re  p resen ted  as examples to  t e s t  the 
d is c re te  c ro s s -c o rre la t io n  methods and the methods of m in im isation  and
e lim in a tio n  the e r ro r s .
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L i s t  o f  Syiทb o  I s

b • m • 1 « s 1 = pseudo-random b inary  maximum len g th  sequence;
ท = number of s tag es  of the s h i f t  r e g is t e r ;
N = number of b i t s  in  one period  of b .m . l . s . ;  /  <^>***' ''*-̂/ «J1, ' \  ร
a = am plitude of b .m .l .s .  ; / ^  /  \
At = tim e -b it in te rv a l  of b .m .l .s .  ;
A = dummy time in te rv a l ;
m = number of su b - in te rv a ls  in  t im e -b it in te r v a l ;
T = time period  of b .m . l . s . ,  NAt;
x ( t) = system inpu t s ig n a l and b .m .l .s .  whose two s ta te s  a re  

+a and - a ;
x ( t) = b .m .l .s .  whose two s ta te s  a re  +a and 0;
y ( t) = system output s ig n a l;
g ( t) = system impulse response fu n c tio n ;
ge ( t) = system impulse response func tio n  in c lu d in g  the  e r ro r  due to  

the d r iv â t ive term s;

^ ( t > = a u to c o rre la t io n  fu n c tio n  of x ( t ) ;

:t) = c ro s s -c o rre la t io n  func tio n  between x ( t )  and x ( t ) ;

V t} = c ro s s -c o rre la t io n  fu n c tio n  between x ( t )  and y ( t ) ;

0xy( t) = c ro s s -c o rre la t io n  func tio n  between x ( t)  and y ( t ) ;
u ( t) = u n it  s tep  fu n c tio n ;
&r (t) = u n it  re c ta n g u la r  pu lse  fu n c tio n ;
รc( t) = d is c re te  re p re se n ta tio n  of the u n it  t r ia n g u la r  pu lse  func tio n
S (t) = step  response fu n c tio n ;
K(t) = dummy fu n c tio n ;
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A

= c o e f f ic ie n t  of the  k th . d e r iv a tiv e  term of g ( t ) ;
= c o e f f ic ie n t  of time fu n c tio n  o rder j in  ou tput polynom ial 

d r i f t  ;

= s y s t e m  s t e a d y  s t a t e  g a i n ;

c =
t , 7 , ร ,V 
i , j , k , l , r  = 
Kg ,A,p,A,B,

d .c . b ia s  in  the b .m .l .s .  
time dummy v a r ia b le s ;  
in te g e r  v a r ia b le s  

C,D,E,F = co n stan ts

in pu t s ig n a l.
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