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OverviewOverview  

 Cochannel interference 

 Analysis of Noise 

– Math model (good thing, not required) 

– Noise shape, preemphasis/deemphasis 

– FM threshold effects 

 Security basics 

 Homework 1 hints 

 Good news: This is the last class for exam 1 
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CoCo--channel Interferencechannel Interference  

 Source: Acoswct, Interference: Icos(wc+w)t 

 r(t)= Acoswct+Icos(wc+w)t=E(t)cos(wct+) 

 =tan^-1(Isinwt/(A+Isinwt))~=(I/A)sinwt 

 PM: y=(I/A)sinwt, FM =(Iw/A)coswt 

 When A is large, suppress weak interference better than AM. 

 Capture effect 

– Winner takes all 

– 35dB for AM 

– 6 dB for FM/PM 

 White Gaussian noise 

– Noise increases linearly with frequency in FM.  
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System Model and Noise ModelSystem Model and Noise Model  

Discriminator consists of a slope network and an envelope detector. 
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Signal after bandpass filterSignal after bandpass filter  

 The incoming FM signal s(t) is 

defined by 

 

 

 At the bandpass filter output 
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Discriminator OutputDiscriminator Output  
 Note that the envelope of x(t) is of no interest to us (limiter) 
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Noise After DiscriminatorNoise After Discriminator  
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Noise After Discriminator cont.Noise After Discriminator cont.  

 The average output signal power = kf
2P  

Recall  
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Noise After Discriminator cont.Noise After Discriminator cont.  
 Assume that nQ(t) has ideal low-pass characteristic  with 

bandwidth BT 
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SNR of FMSNR of FM  

effect quieting noise 
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Single Tone FM SNRSingle Tone FM SNR  
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FM Preemphsis and DeemphasisFM Preemphsis and Deemphasis  
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FM Preemphsis and DeemphasisFM Preemphsis and Deemphasis  
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THANKING YOU 

 

ECE 4371 Fall 2008 
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