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Barker codes a r e  simple and inexpensive t o  implanent. I n  the  absence of 
l a rge  and f a s t  computers they can be rea l i zed  a s  simple d i g i t a l  preprocessors, 
o r  wi th  the  use of a delay l i n e ,  can be rea l i zed  a s  an analogue device. Assrrnr 
ing the  process observed has an autocorre la t ion time t h a t  is  long compared t o  
the  code length,  a gain  i n  s igna l  t o  noise, G N where N i s  the  number of 
elements i n  t h e  .code, may be real ized.  

Typically Barker codes a r e  implemented by s h i f t i n g  the phase of the trans- 
mi t ted  s igna l  by 0 or 180 degrees according t o  the code pattern.  The known 
Barker codes a r e  shown i n  Figure la .  A typ ica l  detect ion scheme i s  shown i n  
Figure l b  where the output of the radar  receiver  i s  delayed by an analogue delay 
l i n e  or a s h i f t  r e g i s t e r .  The s ighal  i n  each elenent of the delay l i n e  or 
s h i f t  r e g i s t e r  i s  continuously mul t ip l ied  by the  code and a l l  elenents a r e  
summed. 

A p r inc ipa l  disadvantage has been the sidelobe response (FARLEY, 1983). 
I n  the  case of HST o r  ST radar  echoes where the re  i s  a dynamic range a s  l a rge  
a s  60 dB, these unwanted sidelobes cause an Zncrease i n  the apparent width of 
atmospheric layers ,  or some. narrow layer  t o  appear a t  several  a l t i tudes .  I n  
Table 1 it can be seen t h a t  the  main lobe t o  peak sidelobe r a t i o  (PSR) va r i e s  
from 9.54 dB, f o r  a code of N 3 to  22.28 dB, fo r  a code of N = 13. 

. The sidelobes of a Barker code may be reduced by tapering the response of 
the  decoder. Optimm tapers,  from BLWQIIKOFF and ZEREV (19761, a r e  shown i n  ' 
Table 2. This tapering i s  achieved by multiplying the delayed s ignal  elements 
i n  Figure l b  by the speci f ied  coe f f i c i en t s  r a the r  than 51. The r e s u l t s  a r e  
shown i n  Table 1 where G and the  PSR a r e  l i s t e d  f o r  no tapering and optimum 
tapering. It' can be seen t h a t  the sidelobe response has been g rea t ly  reduced 
wi th  very l i t t l e  l o s s  i n  G. - 

This taper ing can be readi ly  achieved i n  a d i g i t a l  computer with suff i -  
-- - - _ _ -I__A c i e n t  word length, but d i f f i c u l t  t o  r e a l i z e  i n  an analogue f i l t e r  because of 

the  m a l l  changes i n  the coeff ic ients .  An a l t e r n a t i v e  i s  t o  have one coeffi-  
c i e n t  fo r  A and another for Ale .  .AN. These a r e  shown i n  Table 3 
(BLINCX~KOFB and ZEREV, 1976). As can be seen i n  columns 5 and 6 of Table 3, 
t h i s  s impl i f ica t ion works surpr is ingly  well ,  since there  i s  only a very small 
increase i n  the PSR and a corresponding small decrease i n  G. 
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Figure 1. a )  Known Barker codes;  b) Hatched f i l t e r  for  Barker codes. 
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Table 1:  Comparison of nontapered Barker code rea l i za t ions  t o  optimm, 

and modified tapering 

PSR G 

N Matched O p t S L  M0dS .L .  Matched Opt S L Opt S L 

Suppress Suppress Suppress Suppress 



Table 2: Optimum tap weights normalized for peak output of unity 
(odd tap weights are zero) 

Tap N = 3 N = 5  N o 7  N 11 N = 13 

Table 3: Realization with a l l  tap weights equal except a. 
( a l l  odd tap weights se t  to zero) 

N a~ ' 2 . . ~  :ao/aN: PSR SNR 




