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A Note on Averaging  Circuits 
LYatts' has made an  interesting analysis 

of averaging circuit design methods. From 
the  fundamental definition, it follows that 
the transfer function H ( s )  of such a network 
is given by 

1 
ST 

H(s) = - [l - C"T.1 ,  (1) 

where T= the period over m-hich the function 
is to be averaged. 

I t  may be noted that  the transfer func- 
tion of the required network as defined by 
impulse response is identical to  that defined 
by  step response as proposed by iVatts,  and 
both of these turn  out  to be the same as (1) 
above. Hence, from circuit design point of 
view there is no advantage in the  step re- 
sponse method. To get  a good averaging cir- 
cuit we have to synthesize (1) as accurately 
as possible. As it would involve use of a de- 
lay element the next best thing  to do  is to 
get  an approximate solution. 

-4n ordinary  averaging circuit gives good 
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result in practice not because its  step re- 
sponse gives the impression of a good re- 
sult,  but because of the  fact  that  the  ap- 
proximate synthesis of ( 1 )  is satisfactory. 
\Vith the normally encountered wave forms 
and  the periods over which they  have to be 
averaged, the approximations of H ( s ) ,  based 
on the condition that ST is small, are good 
enough. This is evident from the following 
esamples. Lis a first approximation Tve may 
neglect second and higher powers of ST in 
( 1 ) .  This leads to 

This is the first circuit described by \i:atts. 
Considering terms  up  to  the third power of 
ST i n  (1) we get 

12 
12 f 6sT + s2Te 

H(s)" ~ _ _ _  . (3) 

This corresponds to  the second order sys- 
tem described by \Vatts  with lT',,T=m, 
6=0.866 and K = l .  
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On Generating  Discrete Colored 
Noise from Discrete White Noise 

.i recent correspondence of Gelb and 
Palosky' describes a technique for generat- 
ing discrete colored  noise. The purpose of 
this correspondence is to bring an earlier 
paper by Levin? to  the  attention of inter- 
ested readers. The paper not only covers 
the case of Gelb and Palosky but generalizes 
the technique to  other realizable spectra. 
Levin's procedure provides the correct ini- 
tial  conditions which does away with  the 
transient problems encountered in such 
simulations. 
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