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} The Classical FIR filter
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} Echo cancellation

} Background Noise Suppresion

} Channel Equalization
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Definition: dV/ dP
Arteriosclerosis

Stiffness of arteries
Affecting more than 500 million 

people
Diagnosis: increasingly important

http://upload.wikimedia.org/wikipedia/commons/9/9a/Endo_dysfunction_Athero.PNG
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Basic Idea

J(wo) Ò J(w)  for all w

(Unconstrained optimization )

note w is a vector !

For adaptive filtering we use the idea of iterative 
descent :

J((w)(n+1)) < J( w(n))



} Succesively update w in the direction of steepest descent
(in the opposite direction of the gradient)!

} The gradient points in the direction of the steepest
ascent , so subtract the gradient!
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Crosscorrelation vector between the tap input and the desired response

correlation matrix 
of the tap - input
vector u(n)





} LMS can be unstable if not 
Å 0 < ̢< 1/(NE[x 2(k)])

} MSE = A̢N<Signal Power>
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: Normalized LMS Calculates the step size using the 
approximated power of the signal.

Normalized Calculates the step size using the approximated power 
of the signal.



} VHDL code for a LMS filter can be directly generated using Simulink HDL coder vers. 1.4.
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} Better performance than LMS

} Requires Matrix Inversion

} No Code generation block from Mathworks!!!

} Still possible !!!

ƁUsing Givens Rotation and Matrix 
Decomposition

ƁSteepest Ascent has a recipe



Normally a óDryó sound does not sound very well ðmusicians would like their
sound to be like Carnegie Hall or Hollywood bowl!



Mathematical description of a Reverbed signal:

Z- transform and using the Time - shift :

which is a......
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Warning: Overflow condition has been detected 
at time
1.4634 in 
'Reverb/Subsystem3/Subsystem2/Delay/Sum'
which has resulted in an undefined operation.  
The
results of this simulation are hardware 
dependent and
may not be reproducible on other computers 
running
Simulink. Consider correcting this condition by
setting 'Saturate on integer overflow ' parameter 
to
'on'. Suppressing additional overflow warnings 

Change
parameter





















Fat percentage in food

Windmill breakdown

Soap in water 

Central Server


