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ÅWhy Multiple Microphones? 

M 2 1 . . .  

Reverberation 

Noise 

Echo 

Å Å Å 

Source 1 

Source 2 

Á Source extraction        

Á Noise, interference,  
   reverberation, and  
   echo suppression 

Á Source separation 
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Á Source localization 
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Á Noise, interference,  
   reverberation, and  
   echo suppression 

Á Source separation 

ÅWhy Multiple Microphones? 

Á DOA estimation  

Á Source extraction 
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ÅMultiple -Microphone Systems 

Organized arrays 

 ÅGeometry is known 

ÅSensors are uniform in responses 

ÅSampled with the same clock 

Disorganized systems 

 ÅGeometry is unknown or time varying 

ÅSensors may be different in responses 

ÅClock skew 
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ÅMicrophone Array and Beamforming 

 Array Signal Processing 

Output 

Å Geometry  

Å Selection of sensors 

Å Calibration 

Å A/D 

Å Beamforming  

Å Multichannel NR  

Å Source Separation 

Å Source Localization 
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ÅBeamforming 
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ÅBeamforming 
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 The core problem of beamforming design 

is to the  optimal beamforming filter    
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ÅPerformance Criterion 
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Beampattern: 
Describes the sensitivity of a beamformer to a 
plane wave impinging on the array from the 
direction   ) 

Signal model: 


