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Abstract— A GUI provides a graphical interface between 

the program and the user. Development of a MATLAB GUI 

for this exercise will benefit the user and increase the 

awareness towards designing of digital filters. The 

developed software provides an interface between audio 

recording and playback hardware and the user when 

exploring filter design parameters. This software is designed 

for analyzing digital filter characteristics such as amplitude 

and phase which are useful in designing an appropriate 

filter. This can be achieved by entering arbitrary filter 

parameters. 
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I. INTRODUCTION 

A graphical user interface (GUI) is a graphical display in 

one or more windows containing controls, called 

components that enable a user to perform interactive tasks. 

The GUI user does not have to create a script or type 

commands at the command line to accomplish the tasks. 

Unlike coding programs to accomplish tasks, the GUI user 

need not understand the details of how the tasks are 

performed. GUI components can include menus, toolbars, 

push buttons, radio buttons, list boxes, and sliders, etc. GUIs 

created using MATLAB tools can also perform any type of 

computation, read and write data files, communicate with 

other GUIs, and display data as tables or as plots.[1] 

Mathematical algorithm implemented in software that 

operates on a digital input signal to produce a digital output 

signal for purpose of achieving a filtering objective is 

known as a Digital Filter. [2] 

A Digital filters are used for two general purposes: 

(1) separation of combined signals and (2) restoration of 

distorted signals. [2] 

Signal separation is needed when a signal has been 

contaminated with interference, noise, or other signals.  For 

example, imagine a device for measuring the electrical 

activity of a baby's heart (ECG) while still in the womb. The 

raw signal will likely be corrupted by the breathing and 

heartbeat of the mother. A filter might be used to separate 

these signals so that they can be individually analysed. [2] 

Restoration of distorted signal is needed when an 

audio recording or image has been distorted by noise or any 

other signals. for example, an audio recording made with 

poor equipment may be filtered to best represent the sound 

as it actually occurred.  Another example is the deblurring of 

an image acquired with an improperly focused lens, or a 

shaky camera. [2]An analog (electronic) filter can be used for 

the same; however, digital filters can achieve more superior 

results. [2] 

II. RELATED WORK 

In Filtering Process, the Filter removes unwanted parts of 

the signal, like random noise, or to extract useful parts of the 

signal, such as the components lying within a certain 

frequency range.  

 
Fig. 1: Block Diagram of filter 

There are two main types of filter, analog and 

digital. They are quite different in their physical makeup and 

in how they work.  

An analog filter uses analog electronic circuits 

made from components such as resistors, capacitors and op-

amps to produce the required filtering effect. These filters 

are widely used in such applications as noise reduction, 

video signal enhancement, and many other areas. 

A digital filter uses a digital processor to perform 

numerical calculations on sampled values of the signal to 

perform a filtering process. The processor may be a general-

purpose computer such as a PC, or a specialised DSP 

(Digital Signal Processor) chip. [2] 

III. EXPERIMENTAL RESULTS 

A. Panel of GUI filter : 

 
Fig. 2: Digital Filter GUI Panel 

1) Order of the Filter (N): 

The filter order determines the width of the transition band. 

The higher the order, the narrower is the transition between 

the passband and stopband, giving a sharper cutoff in the 

frequency response. 

2) Normalized Lower Cut off frequency (WLC): 

Lower Cutoff frequency is the frequency where the filter is 

designed to cross over from the passband to the stopband. 

The cutoff frequency can be adjusted by entering the values 
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in the edit box (between 0 and 1). A lower cutoff frequency 

is available for bandpass and highpass filters. 

3) Normalized Higher Cut off frequency (WHC): 

Higher Cutoff frequency is the frequency where the filter is 

designed to cross over from the stopband to the passband. 

The cutoff frequency can be adjusted by entering the values 

in the edit box (between 0 and 1). A higher cutoff frequency 

is available for bandpass and lowpass filters. 

4) Filter Choice: 

We can select the filter with the help of pop-up menu, as 

given in the panel. There are several filters with different 

windows methods list below, 

(1) FIR bandstop rectangular window 

(2) FIR bandstop bartlett window 

(3) FIR bandstop blackman  window 

(4) FIR bandstop hamming window 

(5) FIR bandstop hanning window 

(6) FIR bandpass rectagular window 

(7) FIR bandpass bartlett window 

(8) FIR bandpass blackman  window 

(9) FIR bandpass hamming window 

(10) FIR bandpass hanning window 

(11) IIR lowpass butterworth 

(12) IIR highpass butterworth 

5) Filter Response: 

To get response of desire filter, user must enter all the 

important values which is required, and have to press push 

button named “Press Here to Get Frequency Response”. [1] 

B. Responses After Filtering: 

Response of the filter 

Filter order=50 

Normalized Lower cut-off freq=0.2 

Normalized Higher cut-off freq=0.8 

 
Fig. 3: FIR Band pass filter Bartlett window response 

 
Fig. 4: IIR high pass FILTER Butterworth response 

IV. ADVANTAGES 

(1) Users can readily operate the computer and feels 

more in control and not intimidated by it. 

(2) User learning time is short does not take long time 

to open the box and start to do productive work. 

(3) Users get instant feedback on their action. 

V. CONCLUSIONS 

After execute this project, users get realized that, they are 

free from remembering lengthy and complicated programs 

to design digital filters. It is easy to use, less time consuming 

and fast. 
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