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Background

• Statistical Decision Theory I

– PDF for assumed hypothesis is completely known.

– Approaches: 
• Neyman‐Pearson theoremy

• Bayesian approach based on minimization of Bayes risk

Si l d l– Signal model
• Deterministic signal

• Random signal

Background (Cont.)

• Statistical Decision Theory II
– PDF has unknown parameters (in this chapter deterministic signals)

– Approaches:
• UMP does not usually existUMP does not usually exist 

• Generalized Likelihood Ratio Test (GLRT)
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Importance of Signal Information

• Assume there is no knowledge of signal
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Importance of Signal Information (Cont.)
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• Detection performance
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Unknown Amplitude

• Detecting a deterministic signal with unknown amplitude in 
WGNWGN
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• Bayesian approach 



Unknown Amplitude (Cont.)

• UMP test: LRT decides      if1H
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Unknown Amplitude (Cont.)

• GLRT decides       if1H 1
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• GLRT detector performance
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• GLRT detector performance
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Unknown Amplitude (Cont.)

• Bayesian approach, under 1H
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• NP test statistic
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Unknown Arrival Time 

• Detecting a deterministic signal with unknown arrival time in 
WGNWGN
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Unknown Arrival Time (Cont.)

• Test statistic 0ˆ 1
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Unknown Arrival Time (Cont.)

• Detection performance of GLRT  is difficult!
PDF of correlated Gaussian random variable has to be determined.
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Sinusoidal Detection

• Detection of a sinusoid in WGN
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• Detection of a sinusoid in WGN with unknown amplitude and 
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Sinusoidal Detection (Cont.)

• We decide       if1H
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• GLRT detection performance
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• GLRT detection performance
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• Detection of a sinusoid in WGN with unknown
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Sinusoidal Detection (Cont.)

• After simplification,
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Classical Linear Model

• Linear Bayesian model
– Detection problem with unknown signal parameters converts to general 

Gaussian problem

– NP detectorNP detector

• Classical linear model
– Parameters assumed deterministic

– GLRT

GLRT Classical Linear Model 

• Assume that
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• We decide      if1H
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• Detection performance
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• Unknown amplitude signal in WGN 
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• We decide      if 1H
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GLRT Classical Linear Model (Cont.) 

• Detection performance
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