
Design of FIR Filter:

FIR Filter can be designed using three following techniques.

1. Fourier series method

2. Windowing technique

3. Frequency sampling method.

Filter design using windowing technique:

The desired frequency response of any digital filter is periodic in frequency and can be expanded in a

Fourier series.

∑
∞

−∞=

−=
n

nj

d

j

d enheH ωω )()( ------------------------------------------------------>(1)

,Where

∫−=
π

π

ωω ω
π

d eeHnh njj

d )(
2

1
)( ------------------------------------------------>(2)

Gibb’s Phenomenon:

One possible way of finding an FIR filter that approximates )( ωjeH would be truncate the infinite Fourier
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This phenomenon is known as Gibbs phenomenon.

Types of window:

⮚ Rectangular window.

⮚ Hanning window.

⮚ Hamming window.

Rectangular window:

The rectangular window sequence is given by,
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Hanning window:

The hanning window sequence can be obtained by
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Hamming window:

The hamming window can be obtained by

Explain the designing of FIR filters using windows. [April/May-2011]

DESIGN OF FIR FILTERS USING WINDOWING TECHNIQUES
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Filter coefficient (hd(n) ) for different types of Filters: 

Type of Filter hd(n) 
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Step 1: To find filter coefficient. 
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Design an ideal low pass filter with a frequency response 
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Find the values of h(n) for  M=11 using hanning window. Find H(z). Plot the magnitude and frequency response. (May/June-

14)(Nov/Dec-14) (April/May 2011)(April/May-08) (Nov/Dec-09) (Nov/Dec-10) 
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Step 3: To find filter coefficients using hanning window are 
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Step 4: The transfer function of the filter is given by 
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Design an ideal high pass filter with a frequency response
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Find the values of h(n) for  N=11 using hanning window. 
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Step 2: Using Hanning window: 
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Step 3: The filter coefficients using hanning window are, 
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b) Using Hamming window: 

The hamming window sequence is given by 
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Determine the coefficients of a 5 tap filter using rectangular window.
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Step 2: Using Rectangular window: 
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Step 3: To find filter coefficients using rectangular window are 
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Step 4: The transfer function of the filter is given by 
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Given: 
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Step 1: Filter coefficients are, 

Step 2: Using rectangular window 
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Design an ideal band pass filter with a frequency response 
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Find the values of h(n) for N=11 using rectangular window. 
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Step 3: Filter coefficients using rectangular window 
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Step 4: The transfer function of the filter is 

Step 5: The transfer function of the realizable filter is 
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Design an ideal band Reject filter with a frequency response Find the values of h(n) for N=11 using rectangular window. 
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Solution: 

Given: 
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Step 1: Filter coefficients are, 

Step 2: Using rectangular window 
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Step 3: Filter coefficients using rectangular window 
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Step 4: The transfer function of the filter is 

Step 5: The transfer function of the realizable filter is 
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Design a high pass filter using window, with a cut-off frequency of 1.2 radians/sec and N=9. [Nov/Dec-2016] 
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The impulse response of a high pass filter with a cut off frequency 
cω is
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