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Known signal in Gaussian noise - matched filter!



Correlator / replica-correlator / matched-filter
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The matched filter maximizes SNR over linear filters



Performance of matched filter

Generalized matched filter



Correlated noise and whitening

x[n]

s[n]

X
Pre-whitening filter 

D

x'[n]

Pre-whitening filter 
D

s'[n]

Performance of generalized matched filters



Designing signals 

Attack?

Be able to show this!

Example: Signal design for uncorrelated noise with unequal variance



Example:  Signal design for correlated noise, very simple

Application: linear model



Multiple Deterministic Signals in Gaussian Noise

Multiple Deterministic Signals in Gaussian Noise

Let’s derive this decision rule!

Geometric meaning?



Multiple Deterministic Signals in Gaussian Noise
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Geometric interpretation



Example: M-ary case


