International Journal of Engineering Applied Sciences and Technology, 2022
Vol. 7, Issue 3, ISSN No. 2455-2143, Pages 136-140
Published Online July 2022 in IJEAST (http://www.ijeast.com)

A STUDY ON MATLAB GUI BY USING BINARY
BASEBAND COMMUNICATION SYSTEM

Anvarth Vyas
Scholar Bachelor of Engineering, final year
Department of Electronics Engineering
School of Engineering & Technology,
Vikram University, Ujjain, India

Ashish Suryavanshi
Assistant Professor
Department of Electronics Engineering
School of Engineering & Technology
Vikram University, Ujjain, India

Abstract— This paper presents the MATLAB Graphical
User Interface (GUI) mainly used in digital
communication and electromagnetics. GUI is powerful tool
which is available on MATLAB. It is basically used to
design app, which can share live script with others via
MATLAB Offline or Online. The MATLAB GUI used to
design modules which results in simulation of baseband
digital communication system and  determines
transmission of the Binary Phase Shift Keying signal
(BPSK) amid Additive white Gaussian noise (AWGN)
channel along with tone jamming background. To reduce
the effect of jamming, digital notch filter at the receiver
are used. The results of the simulated design modules
shows the dissimilarities of the signal corresponding on
every section of the communication system. A comparative
analysis is done based on illustrated figure. This research
also shows the observation and tests by using GUI requires
less time as compared to command line interface (CLI)
version.

Keywords— MATLAB, Graphical User Interface (GUI),
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. INTRODUCTION

Engineering profession is the occupation to manipulate the
materials, source, information and their evidences in such a
way that it can be in the interest of humankind [1]. As we know
that in present day’s engineers have more theoretical
knowledge as compared to practical and conceptual
knowledge. To have theoretical based education system,
students also want conceptual knowledge for better
understanding. Such problem can be solved by the practical
knowledge. Therefore as much as theoretical classes are
necessary as practical classes are also necessary. Students can
get important practical knowledge and have familiarity towards
the subject in laboratory. When the students perform
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experiments in laboratory, some students need more
experiments to understand the conceptual knowledge. To
resolve such type of issue, virtual educational system can be
used with the help of several multimedia tools. Introducing the
MATLAB to the students, which is one of the best learning
Software in the world for students and researchers to work on
their projects and perform their experiments to simulate them
virtually for better understanding, it can be downloaded or its
online version is also available. In MATLAB there is tool
called Graphical User Interface (GUI). The reason of taking
GUI compared to other virtual tool is that it is more fast and
accurate. So that, MATLAB graphical user interface (GUI) is
used, where in this we use graphical icons, pull-down menus,
buttons and scrolling techniques to reduce time and amount of
typing. It does not require typewriting the command line
statements for desired results, but then also we get same
experiment outcomes, This is the main advantage of MATLAB
graphical user interface (GUI) tool and popular in users.

The rapid advancement in digital communication, we need to
look for automated system for analyzing the outcome of digital
modulation by the use of MATLAB/Simulink software. Mainly
the basic modulation techniques are Quadrature Amplitude
Modulation (QAM), Amplitude Shift Keying (ASK), Phase
Shift Keying (PSK), and Frequency Shift Keying (FSK). The
QAM is very popular modulation techniques reason is its
capability in bandwidth and power. In the QAM technique, two
signals of amplitude-modulated (AM) are used and combined
into a one channel, where by doubling the effectual bandwidth
powver.

For better signal-to-noise ratios (SNRs) maintain certain bit
error ratio (BER). In MATLAB programming we use to
simulate the transmission of the baseband digital signals of
Binary Phase Shift Keying (BPSK) over AWGN channel with
a tone jamming signal interference and reducing jamming
effect by use of notch filter on receiver side. In this research we
propose MATLAB GUI simulator for baseband digital
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communications system based project. The main aim for
developing graphical user interface (GUI) to know the
outcomes of communication system with the help of BPSK
modulation technique within faulty channel.

Il. DIGITAL BASEBAND COMMUNICATION SYSTEM

As shown in the figure below the block diagram of digital
baseband communication system is proposed, it is basically
based on/uses the Binary Phase Shift Keying (BPSK)
modulation technique. There are three main parts of the given
model consist of the different module, first is called
transmitter having sub-system of data bits which is used to
transmit the source data to impulse modulator, where the
modulation of the signal is done and replaced by a series of
impulses, so that the data bits for waveform encoding by
stuffing zero sample values between the input signals and last
is Sample Rate Conversion (SRC) where, only two options are
available to choose the pulse shaping functions to produce the
actual waveform before the data bits are transmitted signals
are improved by the pulse shaping function,. the channel, it
carry information of the data signal which is combined with
and sent to a normal Additive White Gaussian Noise (AWGN)
channel with a single sinusoid waveform called jamming tone
and noise, at last the receiver system where as shown in
below, in this there are three subsystems, a notch or jammer or
a nulling filter, second is the matched filter and last is the bit
decision maker. The effect of tone jammer in the presented
interference is lowered with the help of notch filter. The
corresponding matched filter is used to optimum tolerance for
noise in the system. Finally bit decision whether to choose or
reject the sample data bits, the chosen bits are called received
data bits converted to a pure binary in the sequence of plus
minus one.

| Transmitter | Channel |
, , me |, !
d s xjn)

L L AN AN

| Modulator = o\ I

| e RECT I; ,1* [,1 ‘ :

I

: | jamming fone \J'l I
B E e pE |
L:e o |

| Bit Degisions :
| — | N O e IO R
I T o < 1
I T o T sl o Filter '

I — «RE I

| |

| Q 1 1) . |

: Sample at Bit [axmn.:x: Recaiver |

; oaceperbit penodof N, ;

| |

Figurel. Block diagram
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I1l.  THE GRAPHICAL USER INTERFACE (GUI)

The Graphical user interfaces (GUIs), also called app which
can be designed in MATLAB. It is one of the best tool in
MATALB that provides point and click control to our software
application; it can end the requirement of master other
language to design an app. We can share our designed app
within MATLAB, separate desktop as well as on other web
apps. It is designed and built based on figure 2 shows the
process for creating GUIs in MATLAB. Whole design
operation is divided in two main parts. In first is called design
process and other is known as implementation process. In
design process, it begins with the design task where the process
starts with in design phase that consists of defining a task in
this bar, drawing GUI and testing the design. After that it goes
to next process is the implementation phase, it consist of the
writing a code and test code, so that we can test our designed
code. Then after successful and desired outcomes achieved, the
process comes to end.
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Figure 2.The process of creating Graphical User Interface
(GUI) line diagram

IV. GUIMATLAB PROCESS

For the design of app it integrates with two different task first
is laying out the visual components of GUI and other is the
programming app behaviors.

I. GUI MATLAB Process
In this process, there are two different processes known as
design module and implementation system. These modules are
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further classified into sub systems where in design module
consists of design task, draw GUI and test design and in the
second module subsystem are to write code and test modules.

A. Design Task

To get the desired outcomes as disused in digital baseband
communication system, in figure 1 input parameters used in
the system with interferences and notch filter reducing effect
jamming. An outcome of the system shows the different types
of corresponding plots to the output signal at every position of
the system model. The binary communication system over
distorted channel, input parameters given number of bits to
simulate (Nbits), then the number of samples per bit in the
waveform simulation denoted by (Ns), third is the jammer
frequency given by (fj), next is signal to interference also
known as jammer ratio denoted by SIR dB last is the signal to
noise ratio in SNR dB. One more input parameter consists of
IIR notch filter to control jamming effect, also angular
frequency given by 0, distance from the pole position in unit
circle (), and total number of bits in the quantizer (Btot). Two
types of pulse setting system for transmitted signals, RECT
and square-root raised cosine (SRC) with alpha = 0.5. At last,
output responses in various kinds of plots such as time-domain
plot, frequency-domain plot, eye-plot, bit-error probability
(BEP) waterfall curve, and filter characteristics plots such as
frequency response plot, and pole-zeros plot.

Figure 3 Graphical user interface (GUI) tool in MATLAB

B. Draw GUI

In GUI drawing process, it consists four major sections known
as two input sections, output section and information section.
The first input section, shows the system with interferences of
the model and the filter characteristic and second input section
shows the selection of output responses which displayed on

138

the plot area. Than output section shows, plot area for the
output responses and last is the information section shows the
outcomes of system description.

C. Test Design

Last is the testing of the design after drawing of GUI. It is also
called performance test. We can run design tests to make sure
about code performance. The output responses of the bit error
probability (BEP) waterfall curve of the system with
interference.
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Figure 4 Graphical user interface layout

Implementation

This module consist two main parts called write code and test
mode. Where in write code the different model functions are
used to run the system model and after completing the model
function codes are tested for desired outcomes.

A.  Write code

Writing codes in the GUI MATLAB to execute the process of
creation of system. Writing has the main two parts, used to
create display layout and callback. Layout designed with the
help of GUIDE (Graphical User Interface Design
Environment) it is basically a MATLAB tool called GUI. It
has the layout a tool makes it simple for creation and drafts the
handle graphic objects easily.

B. Test the code

Whether callback’s operation writing codes which performs
behind the scenes. The callback is the MATLAB functions
used in GUI which shows the simulation of digital
communication system. While writing codes in the GUI for
the given digital communication system output layout is given
in the Figure 4, tested until desired output. It can be achieved
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by running program with input parameters and comparing the
output results from the GUI with the results from the
MATLAB command line.

V. RESULTS

The layout results of the system under different responses are
given for Baseband Binary Communication over Distorted
Channel responses in figure 5, Frequency Domain responses
in figure 4 and BEP performances in figure 6.
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Figure 5 Baseband Binary Communication over Distorted
Channel responses.
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Figure 6 Frequency Domain responses.
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Figure 7 BEP performances.

VI. CONCLUSION

In this research the MATLAB GUI simulator is used in
baseband digital communication system. Our GUI design has
digital communication system transmitter, channel and
receiver, which is designed and simulated. Given channel have
AWGN and jamming tone. To control the effect of jamming
tone and noise, notch filter is used at the receiving end. GUI
output shows the results of Baseband Binary Communication
over Distorted Channel responses, Frequency Domain
responses and BEP performances. Notch Filter characteristic
is plotted in the pole-zero plots. It output responses of GUI is
fast as compared to others.

VIl. REFERENCE

[1] Ling-yan Lu and Jin-li Yao, Design and
Implementation of Linear Control System Teaching
Software  Using MATLAB-based GUI and
Microcontroller, IEEE Journal, 2009.

[2]  Ping Han, Weikun He, Qingyan Shi and Yan Han, "An
educational tool design for the course of signal
processing based on Matlab GUI," 2014 IEEE
International Conference on Teaching, Assessment and
Learning for Engineering (TALE), Wellington, 2014,
pp. 131-134.

[3] Petropol-Serb Gabriela Dana, Petropol-Serb lon,
Campeanu Aurel and Petrisor Anca, Using GUI of
MATLAB to Create a Virtual Laboratory to Study an
Induction Machine, IEEE Journal, 2007.

[4] Sinha A, C. and Mandal S. K., "Implementation of a
GUI to visualize EM fields using MATLAB," 2016
International ~ Conference  on  Microelectronics,
Computing and  Communications  (MicroCom),
Durgapur, 2016, pp. 1-6.



International Journal of Engineering Applied Sciences and Technology, 2022
Vol. 7, Issue 3, ISSN No. 2455-2143, Pages 136-140
Published Online July 2022 in IJEAST (http://www.ijeast.com)

[5] Korver B., “The Monte Carlo method and software
reliability theory °°, 5th Simulation Conference,
Singapore, February 18, 1994, pp.1-7.

[6] Mathumisaranon T. and Chayratsami P., "MATLAB
GUI for digital communication system with tone
jamming," Proceedings of 2013 IEEE International
Conference on Teaching, Assessment and Learning for
Engineering (TALE), Bali, 2013, pp. 589-592

[7] Naim Nani Fadzlina, Nordin Abdul Hadi and Ab-
Rahman Husna, Interactive Learning Software for
Communication Engineering Subjects, IEEE Journal,
2011.

[8] Meys R. P. and Rouibah A., "Six Easy Steps That
Explain the Radiation of the Rectangular Patch Antenna

[Education Corner],” in IEEE Antennas and
Propagation Magazine, vol. 58, no. 6, pp. 95-101, Dec.
2016.

[91 Al-Khateeb W., Al-Irhayim S. and Al-Khateeb K.,
"Reliability evaluation of scalable complex networks
through delta-star conversion,” 2008 International
Conference on Computer and Communication
Engineering, Kuala Lumpur, 2008, pp. 1162-1166.

[10] Garcia Raymundo Cordero, Ono Igor Esdras Silva,
Fahed Vitéria dos Santos, Pinto Jodo Onofre Pereira,
“Simplified educational platform for SVPWM control
of a two-level three-phase inverter using Matlab GUI
and FPGA,” 2017 Brazilian Power Electronics
Conference (COBEP), pp. 1-6..

[11] Tepljakov Aleksei; Petlenkov Eduard; Gonzalez
Emmanuel A.; Ivo Petras, “Design of a MATLAB-
based Teaching Tool in Introductory Fractional-Order
Systems and Controls,” 2017 IEEE Frontiers in
Education Conference (FIE), pp. 1-5.

[12] Marmat Amit and Nagar Ritesh, “Appropriateness of
Parametric Bootstrap System for Appraise Mean Time
to Failure of a Problematical System”, IJRESM, vol. 3,
no. 12, pp. 161-163, Dec. 2020.

[13] Nagar Ritesh, Bhatt SK “A Comparative analysis of a
Conventional and cross phase UPQC for enhancing the
Power Quality”, volume 7issue 7. IJISHRE 2018.

[14] Voudoukis Nikolaos F “Performance Analysis,
Characteristics, and Simulation of Digital QAM”
EJECE, European Journal of Electrical and Computer
Engineering Vol. 1, No. 1, October2017

[15] Zeng Fnxin and Zhang Zhenyu “"General QAM Golay
complementary sequences based on binary signals as
their inputs”, 2016 9th International Congress on Image
and Signal Processing, BioMedical Engineering and
Informatics (CISP-BMEL), pp.1101-1106, 2016.

140



