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Abstract—Adaptive filters play an important role in modern day signal processing with applications such as noise 

cancellation, signal calculation, adaptive response cancellation and echo cancellation.  The adaptive  filters  used  in  this  

paper is NLMS  (Normalized  Least Mean  Square)  filter,  is  the most  widely  used  and  simplest  to  implement.  NLMS  

algorithm  has  low  computational  complexity,  with  good  convergence  speed which makes this algorithm good for echo 

cancellation. It has minimum steady state error. The  noise  amplification  becomes  smaller  in  size  due  to  the  presence  

of normalized step size. The NLMS algorithm shows far greater stability with unknown signals. Here it uses three 

different target filters FIR, IIR and multiband Equiripple filter. A detail study of this filter is done by taking into account 

different cases. The effects of change in parameters are noted within a specific filter and later a comparison between the 

filters is done. Noise variance is another factor that is considered to learn its consequence. Also parameters of adaptive 

filter, such as phase size and filter order, are varied to study their outcome on presentation of adaptive filters. The results 

attained through these test cases are discussed in detail and will help in  better  understanding  of adaptive  filters  with  

respect  to  signal  type  and  filter parameters. The first test led us to conclude the step size increases the convergence 

speed of a filter from transient to steady state but at the same time increase the error variation in the steady state. This 

trade-off  between  the  convergence  speed  and  error  variation  can  be  set  with  the  help  of  a suitable step size 

depending upon signal requirement. The results were implemented in MATLAB R2013a. 
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