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Frequency Sampling Method:( April/May-15) 

 

 

Generally, FIR filter can be specified by giving impulse response coefficients h(n) (or) DFT coefficients 

H(k). 
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General steps to design FIR filter using frequency sampling method [type-I design]: 

Step 1: Draw the filter graph, as in FIR design using window function. 

Step 2: Draw the unit circle and mark the points, if k-0,1…N-1. 
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Step 3: To find H(k), replace 
N
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by  


 is the given equation. 
























 








2

1
:

,)(

)(

0
)(

)1(

k
N

2
 replace designIItype InNote

values. band stopkfor                0

values band pass 0kfor  ekH

Or

otherwisefor            

0      ,e
eH

N

kNj

C

j

j

d











 

Step 4: Find h(n) 
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Step 5: Find H(z): 

Discuss the design procedure of FIR filters using frequency sampling method. [May/June-2013]    
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Solution: 

Given: 


















.
2

0

2
)(

3









 ,          

    ,0e

eH                       

j

j

d  

Step 1: From a unit circle, mark points from 
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Step 2:  
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N=7. 
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Design LPF which has the following specifications, N=7 using frequency sampling Technique. [Nov/Dec-2016][Nov/Dec-

15] 
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Find coefficient of LP FIR with N=15 and it has symmetric unit sample response. It satisfies the following condition. 
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======================================================================= 

 

 

 

 

 

Solution: 

Step 1: 
























































 









 


5,6,7k       ,          

4k   ,e

0,1,2,3k   ,e

kH

5,6,7k,                    

4k   ,e

0,1,2,3k   ,e

kH

  
k

j

  
k

j

  k
N

N
j

  k
N

N
j

0

4.0

.1

)(

0

4.0

.1

)(

15

14

15

14

1

1









 
Step 2: 
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Solution: 

(k) 1                    for 0 k 3 and 12 k 14
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Determine the coefficients {h (n)} of a linear phase FIR filter of length M =15 has a symmetric unit sample response and a frequency 

response that satisfies the condition 
1 0,1,2,32

0 4,5,6,715
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(May/June-13) (April/May-11)(Nov/Dec-09) 
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` (0) h(14) 0.05;  (1) h(3) 0.041;  (4) h(10) 0.1078h h h         

 (2) h(12) 0.0666;   (3) h(11) 0.0365;  (5) h(9) 0.034h h h        

 (6) h(8) 0.3188;   (7) 0.466h h   . 

 

 

 

 

Solution: 
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   k=0,1,…6 

Using frequency sampling method, design BPF with the following specifications. [May/June-2016] 

Sampling frequency F=8000Hz 

Cut off frequencies fc1=1000Hz 

Cut off frequencies fc2=3000Hz Determine the filter coefficients for N=7. 
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The filter coefficients are given by
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