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Abstract: In this paper is simulated the time- domain unit sample response of sine function and frequency- domain response 

of sine function. Digital filter plays an important role in today’s world of communication and computation. Without digital 

filter we cannot think about proper communication because noise occurs in channel. For removing noise or cancellation of 

noise we use various type of digital filter. In signal processing, there are mainly two types of filters exist .they are the Finite 

Impulse Response (FIR) filter and Infinite Impulse Response (IIR) filter. Finite Impulse Response (FIR) filter can be designed 

form Infinite Impulse Response (IIR) filter by various techniques. The widely used technique is the window technique. This 

paper low-pass FIR filter is implemented using an efficient adjustable window function based on Hamming window and 

Blackman window function. The output of the FIR design by Blackman window and the Blackman window are shown in this 

paper by simulating the code in Matlab. The Matlab program returns with a satisfactory result with proper magnitude plotting. 

Keywords: Hamming Window, Blackman Window, Fir Filters, Low-Pass Filter, Unit Sample Response,  

Frequency Response 

 

1. Introduction 

Finite-duration Impulse Response (FIR) [1]-[9]filter are 

most popular type of filters implementation in software. This 

introduction will help understand both theoretical and 

practical level. For finite-duration impulse response (FIR) 

digital filter, the operation is governed by linear constant-

coefficient difference equations of a non-recursive nature. A  

Finite-duration Impulse Response (FIR) filter is a filter 

structure that can be used to implement almost any sort of 

frequency response digitally. An FIR filter is usually 

implemented by using a series of delay, multipliers and adder 

to create the filter’s output. The transfer function of FIR 

digital filter is a polynomial in ��� 

Time domain sequence of the Hamming window [10]-[15] 

is 

0.54 − 0.46 cos
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                                    (i) 

Time domain sequence of the Blackman window [10]-[15] 

is 

0.42 − 0.5 cos
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���
+ 0.08 cos

���

���
                    (ii) 

FIR filter of length M having the impulse response is 
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                                (iii) 

A digital filter takes a digital input gives a digital output 

and consist of digital components. In typical digital filtering 

application software running on a DSP reads input sample 

from an A/D converter [16], performs the mathematical 

manipulations by theory for the required filter type, and 

output the result via D/A converter [17]. A digital filter is a 

filter that works by performing digital mathematical 

operations on an intermediate form of a signal. 
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2. Impulse Response 

In signal processing, the impulse response [18], or impulse 

response function (IRF), of a dynamic system is its output 

when presented with a brief input signal, called an impulse. 

More generally, an impulse response refers to the reaction of 

any dynamic system in response to some external change. In 

both cases, the impulse response describes the reaction of the 

system as a function of time (or possibly as a function of 

some other independent variable that parameterizes the 

dynamic behavior of the system). 

3. Frequency Response 

Frequency response [19] is the quantitative measure of the 

output spectrum of a system or device in response to a 

stimulus, and is used to characterize the dynamics of the 

system. It is a measure of magnitude and phase of the output 

as a function of frequency, in comparison to the input. In 

simplest terms, if a sine wave is injected into a system at a 

given frequency, a linear system will respond at that same 

frequency with a certain magnitude and a certain phase angle 

relative to the input. Also for a linear system, doubling the 

amplitude of the input will be double the amplitude of the 

output. In addition, if the system is time-invariant, then the 

frequency response also will not vary with time. 

� MATLAB Commands for Hamming Window  

coding:  

m=80;  % The length of the Karnel%  

n=0:1:m-1; %Defines Range of position value%  

p=n-(m-1)/2; %Angle%  

fc=0.1;  %Define Cutoff frequency%  

Z=sin(2*pi*fc*p)./(pi*p);  %Define truncated Sinc 

function%  

stem(n,Z);grid  %To represent the discrete signal value & 

draw the grid lines%  

title('Unit Sample Response of the sin function') %Define 

the title of the figure%  

xlabel('n') %Define the label of on x axis%  

ylabel('Z') %Define the label of on y axis%  

figure; %To draw a figure%  

[h,w]=freqz(Z);  %get Frequency Response%  

plot(w/pi,abs(h));grid  

title('Frequency response of the sin function')  

xlabel('Frequency')  

ylabel('Amplitude')  

figure;  

s=2*pi*(n/(m-1));              %Angle%  

w=0.54-0.46*cos(s);  %Define Hamming window function%  

stem(n,w);grid  

title('Hamming Window')  

xlabel('n')  

ylabel('w')  

figure;  

t=Z.*w;   %Multiplication of Hamming Window and sin 

function%  

stem(n,t);grid  

title('Multiplication of Hamming Window and sin function')  

xlabel('n')  

ylabel('t')  

figure;  

[h,w]=freqz(t);  

plot(w/pi,abs(h));grid  

xlabel('Frequency')  

ylabel('Magnitude')  

title('Frequency response of the windowed sin function')  

figure;grid 

freqz(t)  

title('Frequency Response of the windowed sin function in 

dB')  

Simulated Results of Hamming window  

 

Fig. 1a. Unit Sample Response of the sin function. 

 

Fig. 2a. Frequency response of the sin function. 

 

Fig. 3a. Hamming Window. 
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Fig. 4a. Multiplication of Hamming Window and sin function. 

 

Fig. 5a. Frequency response of the windowed sin function. 

 

Fig. 6a. Frequency Response of the windowed sin function in dB. 

� MATLAB Commands for Blackman Window  

coding:  

m=80; % The length of the Karnel%  

n=0:1:m-1; %Defines Range of position value%  

p=n-(m-1)/2;  %Angle%  

fc=0.1; %Define Cutoff frequency%  

Z=sin(2*pi*fc*p)./(pi*p); %Define truncated Sinc function%  

stem(n,Z);grid %To represent the discrete signal value & 

draw the grid lines%  

title('Unit Sample Response of the sin function') %Define 

the title of the figure%  

xlabel('n') %Define the label of on x% axis%  

ylabel('Z') %Define the label of on y% axis%  

figure;  %To draw a figure%  

[h,w]=freqz(Z); %get Frequency Response%  

plot(w/pi,abs(h));grid   %Plot figure & draw the grid lines%  

title('Frequency response of the sin function')  

xlabel('Frequency')  

ylabel('Amplitude')  

figure;  

s=2*pi*(n/(m-1));%Angle%  

w=0.42-0.5*cos(s)+.08*cos(2*s);   %Define Blackman 

window function%  

stem(n,w);grid  

title('Blackman Window')  

xlabel('n')  

ylabel('w')  

figure;  

t=Z.*w;  %Mulplying truncated Sinc function by 

Blackman window%  

stem(n,t);grid  

title('Multiplication of Blackman Window and sin function')  

xlabel('n')  

ylabel('t')  

figure;  

[h,w]=freqz(t);  

plot(w/pi,abs(h));grid  

title('frequency response of the windowed sin function')  

xlabel('frequency')  

ylabel('Magnitude')  

figure;  

freqz(t)  

title('frequency Response of the windowed sin function in 

dB')  

Simulated Results of Blackman Window 

 

Fig. 1b. Unit Sample Response of the sin function. 

 

Fig. 2b. Frequency response of the sin function. 
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Fig. 3b. Blackman window. 

 

Fig. 4b. Multiplication of Blackman Window and sin function. 

 

Fig. 5b. Frequency response of the windowed sin function. 

 

Fig. 6b. Frequency Response of the windowed sin function in dB. 

4. Conclusion 

To create a Finite-duration Impulse Response (FIR), 

truncate it by applying window. Digital filter Finite-duration 

Impulse Response has greater response compared to other 

impulse response filter. Because FIR filter have following 

primary: i) They can exactly linear phase. ii) There are 

always stable. iii) The design method is generally linear. iv) 

They can realize efficiently in hardware and v) The filter 

startup transients have finite duration.  

Comparatively, the Blackman has better stop-band 

attenuation than that of Hamming but unfortunately 

Blackman has slower (about 20%) roll-off than that of 

Hamming. The Blackman should be our first choice; a slow 

roll- off is easier to handle than poor stop-band attenuation. A 

low pass filter allows only low frequency signal through its 

output so it can be used to eliminate high frequency. 
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