Convolut ion & Corrdation Vella Satyanarayana

Assstant Professor
AdityaEngineeringCollege(A)

UNITII: Convolutionof SignalsConvolution andi (p@gerties,
Graphicalepresentationof convolution,convolutionof signalghrough
transforms.

Correlationof SignalsCrossorrelationand autocorrelationof signals,
propertiesof correlationfunction, Energylensityspectrumt I N&B S @I f Q&
theorem, Powerdensityspectrum,Relationbetweenauto correlation
functionandenergy/powerspectraldensityfunction. Relationbetween
convolution anccorrelation.

The convolutiorof two signals is a fundamental operation in signal
processing. Mainly, because the outmftanylinear timeinvariant (LTI)
system is given by the convolutiafits impuise response with the input
signal.

Another important applicatiorof convolution is theconvolution theorem
which states that multiplication iime-domaincorresponds to convolution
in frequencydomainandviceversa.
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http://dspillustrations.com/pages/posts/misc/the-convolution-theorem-and-application-examples.html

1 Time Convolution Property:

/()<L F(o)
f,() <> F,(o)
L@* ()« F(0)F, (o)

| 2.Frequency Convolution Property:
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Problem:Afilter hasan impulseresponseh(t) is givenby the input to
the network is a pulse of unitamglitude extendingfrom t=0 to t=2.
Bygraphicalview find the output of the filter E—
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Crosscorrelation : ,M\}(,\ T
Crosscorr elati on of Ene@/ Sgnals gt

Properties of Cross correlation function for Enerqgy Signals

Cross correlation of Povv/er (periodic)Signals

Properties of Cross correlation function for Power Signals

Z Crpec Covvelotion

Crosscolr elati on of Energy Sgnals
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Properties of Crosscorrelation function for Enerqy Signals

1. The crosscorrelation functions exhibit conjugate symmetry

Rul?) = Raj(-1) |
i un e G ) Clogs Mabo

»of Qe,nlﬂ"i epymulalive e thﬁ)‘#ﬁu C”?})

1% ?\17/(0) >0)
[1e tlj j?((& * ALV

/"fl . rb

Unit Il Pagel2



w bty e)db=o
Thon The “h;O ‘r;jvmlé aYl fulﬁ( £ be o‘fﬁ\.ojw)kq/
3. C10£.5 melaj@m 5@ fwo en &Yﬂj 9}.3 YYM o PVVJL"’
1 Tw WMM‘PUL&M ;;% b Founten TYengsnm
4 ot gl by Gl onpuade b i o
Y ]
'«)% Q tand. g'ij)aL . \
L () &2 KilI9) X (W9)

\ Wﬂ 0o WVV [{LW\/,

Cross correlation function of Power Signals
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Properties of Crosscorrelation function for Power(periodic) Signals
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