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Neces~~~~ ~~~~~~ ~~~~~. ~~~~~~~ Powp.y ~Q~~tr~j~....Reid D. Carison

There is a characteristic property of an arbitrary signal that is useful

to the design engineer. It is known as the power spectrum. Knowledge, for

example , of the power spectrum of different types of noise would give an

engineer necessary information to assist him in filtering it out of the

response of his equipoent.

However , g iven an infinite record of noise , it is necessary that the

computer of the power spectxtmi know how imich of the record he needs to

analyze in order to give an accurate specificat ion of the power spectrum.

It is the purpose of this memo to define a useful rule of thumb to

prevent excessive labor on the part of the computer. ~~~~~ _

Let us take a finite section of our record so that it can be represented

by the function ~~~ which is zero outside a time interval T and is i dentica l

to the noise record in~ide that interval.

Then can be represented as the Fourier integral
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(Where C~ :~ p f)

Now, from the Pa rseval theorem, we have
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Let us ,~~w consider the !imtt

r~
°
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Tht ~ te~~ ~~ the i. ’~ft  is ~~ ~~~~~~~ ~~~~~~ Jho -intagrand of the

i.ri~~r r a l on Lh~ r i~~r~ we ~ha3. l call the ~~~~~ ~~~~~ Thus , if

~i ./,~ 
(~C)/~~ tc, (4, 7)

/ 1

T
then a~sums tr~o-~ L~-~ ~~~~~~~ a1lc! call ~~ the power spectrum.

Our ~‘ H~i crc is to detezr ine a time T such that :~~~~)ower sp ect rum

wit.hi~i ~~ ~~~~ 
f  error.

~!-~~~ suppo se ‘
~~~~ take larger and larger seccions of our record ~i.e0,

‘~r~~ tc~ ,3r~d gronte.c f’~) a~ d we comput e the ‘~c~qe power for each~ I f we

di~~:c’;~: th~~ ~he r~~~~~r~ a~ sociatnci with a gi~r~ ci T no ic~~c’ei- change

~ppiet:~~~-iy •y cr easing T , thet~ we can feel fa irl ’i conf&d er t t that (.. 

‘
; 

~~~

Y~ ~~‘r cm~~ i ’~ ~~~~~~ .~~ wIth  T (or we have approxim~~od our pcwo.r spe c~rua~)

~~~~~ ~.c of ~~ equ i~ity expressed ~ i 6 abovt .

Thus, ~;h~ following s~i~gestthn is made for ~~~ computation of power

‘ctru! L computat Ions of the average power an r3~e fo~ increasing T

unt i l  :t ~~’U ~~ i .~ reach~~ , at ~ -~L z~h tIme the f~inct thn ~~ ‘~ . ts compute d

~~~~ .~~~uj :od to i~ an ~~~~~ re~ ~~~~~~~~ of ~ ie power spectrwn.
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(where ~a ~~~pf)
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