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ABSTRACT

The main agenda of our voice assistance makes people smart and give instant and computed results. In this

modern era, day to day life became smarter and interlinked with technology. Voice assistance system, it can
act as a basic medical prescriber, daily schedule reminder, note writer, calculator and a search tool. This project
works on voice input and gives output through voice and displays the text on the screen. The main agenda of
our voice assistance makes people smart and give instant and computed results. The voice assistance takes
the voice input through our microphone and it converts our voice into computer understandable language
gives the required solutions and answers which are asked by the user. This assistance connects with the
World Wide Web to provide resultsthat the user has questioned. Natural Language Processing, algorithm
helps computer machines to engage in communication using natural human language in many forms. The aim
of this project is to improve user productivity by managing routine tasks ofthe user and by providing
information from an online source to the user.

Keywords: Instant Results, Voice Recognition, Improve Productivity, Natural Language Processing, Reduced
Workload.

I. INTRODUCTION

The project is captioned as “Al Personal Assistant”. Artificial Intelligence is the new hope today. Virtual
Assistance is one of the weighted compliments given by this field. They help accomplish various tasks in just a
few seconds. They must be designed in a way to improve the user's experience and adapt to their needs as well.
Every mobile phone user is benefiting from it and applying the use of such assistants in their daily life. Seeing
this, we came up with an idea of huge exposure of these virtual assistants that people can maximizethe
gain from it, especially the working men, by introducing user friendly assistants in computers and laptops as
they lack some very good and secure assistants to ease out the management of their systems as well. The
application is designed keeping in mind the user's current requirement and making them solve their problems
more quickly and conveniently without interfering in their privacy by simply the means of their voice
commands. The focus is that the users can get inside/outside of anything whether about the hardware of
their laptops or the information stored on World Wide Web just by speaking out, ensuring proper retrieval of
voice commands and speedy computation in a secure manner. Hence the application encourages multi-
versatile-tasking with a good knowledge base, fast secure processing resulting in higher performance and user
satisfaction. This system is designed to be used efficiently on desktops. Personal assistants software
improves user productivity by managing routine tasks of the user and by providing information from an online
source to the user.

II. METHODOLOGY

The methodology for implementing the Al Personal Assistant involves several key steps to ensure its successful
development and deployment. The following is a general outline of the methodology:

1. Methodology:

Requirement Analysis:

The first step is to thoroughly analyze the requirements and needs of the Al personal assistant. This includes

understanding the current assistant, identifying pain points, and determining the desired features and
functionalities of it.
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System Design

Based on the requirements analysis, a detailed system design is created. This includes designing the block
diagram, user interfaces, data flow, and system architecture. The design should address the specific needs of the
Al Personal Assistant.

Development

The actual development of the voice assistant begins in this phase. The software developers use the system
design as a blueprint to create the necessary modules, functions, and features of the system. This may involve
programming, integration with hardware devices (such as microphones), and testing of individual components.

Testing

Once the development is complete, thorough testing of the system is performed. This includes unit testing of
individual modules, integration testing to ensure proper communication between modules, and system testing
to validate the overall functionality and performance of the MSMS. Bugs and issues are identified and fixed
during this phase.

Deployment

Deployment phase is initiated after the system has been tested and accepted by the user. In this phase, the
system is installed to support the intended functions. System performance is compared to performance
objectives established during the planning phase. Implementation includes user notification, user training,
installation of hardware, installation of software onto production computers, and integration of the system into
daily work processes. This phase continues until the system is operating in production in accordance with the
defined user requirements.

Maintenance and Support

Once the personal assistant is operational, ongoing maintenance and support are provided. This includes
regular updates and bug fixes, addressing user queries and issues, and ensuring the system remains secure and
reliable. Continuous improvements and enhancements may be made based on user feedback and changing
requirements.

2.SYSTEM TESTING AND IMPLEMENTATION

TESTING

Testing is a series of different tests that whose primary purpose is to fully exercise the computer based system.
Although each test has a different purpose, all work should verify that all system element have been properly
integrated and performed allocated function. Testing is the process of checking whether the developed system
works according to the actual requirement and objectives of the system.The philosophy behind testing is to find
the errors. A good test is one that has a highprobability of finding an undiscovered error. A successful test is one
that uncovers the undiscovered error. Test cases are devised with this purpose in mind. A test case is a set of
data that the system will process as an input. However the data are created with the intent of determining
whether the system will process them correctly withoutany errors to produce the required output.

Types of Testing

Unit testing

Integration testing

Validation testing

Output testing

User acceptance testing

Unit Testing

Unit testing is process in which individual programs are tested for their proper functioning. Program logic is
written for a specific usage, so we need to test whether each ofthe programs is working fine as for our
requirement. In this testing subroutines were tested. All modules were tested and individually as soon as
they were completed andwere checked for their correct functionality.
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SCREENSHOTS

Figure 1 is the result of locally testing the audio signal in which the assistant is listeningand recognizing
the voice input.

PROBLEMS ~ OUTPUT  DEBUG CONSOLE  |TERMINAL|  PORTS 3Rt Python Debug Console + v [ W

Windows PowerShell
Copyright (C) Microsoft Corporation. All rights reserved.

Install the latest PowerShell for new features and improvements! https://aka.ms/PSWindows
\Users\GAYATHRI\OneDrive\Documents\Personal AI Assistant> &
GA 1

U s thor 18.

How may I assist you? i) Restart Visual Studio Code to apply the latest update.
Listening...

Update Now Release Notes
Figure 1

Figure 2 is the result of locally testing the audio signal is converted to text command.
How may I assist you?
Listening...
User said: today date

Today's date is 2023-10-16

Figure 2

Figure 3 is the result of locally testing that the assistant understands the task and executingit.
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About
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Figure 4
Integration Testing

The entire project was split into small program; each of these single programs gives a frame as an output. These
programs were tested individually; at last all these programs where combined together by creating another
program where all these constructors were used. It give a lot of problem by not functioning is an integrated
manner. The user interface testing is important since the user has to declare that the arrangements made in
frames are convenient and it is satisfied. When the frames where given for the test, the end user gave suggestion.
Based on their suggestions theframes where modified and put into practice.
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Validation Testing

At the culmination of the black box testing software is completely assembledas a package. Interfacing errors
have been uncovered and corrected and a final series off test i.e., Validation succeeds when the software
function in a manner that can be reasonably accepted.

Test coverage Analyzer

Records the control paths followed for each test case.

Timing Analyzer

Also called a profiler, reports the time spent in various regions of the code are areasto concentrate on to
improve system performance.

3. SYSTEM IMPLEMENTATION

It begins with the following involves various activities performed together. These are the System
Development Life Cycle

Recognition of need

It is the first stage of information system development cycle. The preliminary investigation must define the
scope of the project and the perceived constrains, opportunities and directives that triggered the project. Most
existing projects use only speech recognition using emotional networks. Although their = systems are
relatively accurate, they are notfor real use andare not suitable for any real use.

Feasibility study

The goal of a feasibility study is to evaluate alternative system and to purposethe most feasible and desirable
system for development.

It consist of the following:

e Statement of the problem

e Summarizing of findings and recommendations

e Details of findings

e Recommendations and conclusions

[ addressed five types of feasibility study in my research, they include the following.
Operational Feasibility

The system is operationally feasible.

Time Feasibility

Being a s mall system and given the period of three months of development, it is timefeasible.
Economic Feasibility:

A network-based system requires a lot of equipment such as cables, hubs etc.This requires a lot of initial capital
to install the network. On the other hand, it allows sharing of resources and information and centralized
administration hence cheaper.

Technical Feasibility

Since it is not a complex system, we have the technical feasibility of developing the system.

Time Feasibility

The system is a small one and hence the time frame of three months allocatedfor development is enough hence
there is time feasibility. From the above we choose to use a network based database system because as
compared to the other strategies,it more feasible. It will contain an interface that is distributed in the network
and is connected to a central data-base. Feasibility study involve cost/benefit analysis. In the process, the cost
and benefits are estimated with greater accuracy. If cost and benefit should be quantified to make a good
system that is affordable.
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III. MODELING AND ANALYSIS

Model and Material which are used is presented in this section. Table and model should be in prescribed

format.
ASSISTANT
User input Converts the Gives output
| Command taken voice input Perform the in voice
(Voice command) into text task coRiniand

A

TAKING USER INPUT AGAIN

Figure 5: Architectural Diagram
1. SYSTEM STUDY
1. EXISTING SYSTEM
Most existing projects use only speech recognition using emotional networks. Although their systems are
they are not for real use and are not suitable for any real use.
There are a few basic methods they use:
Context-aware computing: Context-aware computing is a category of programs that can sense their physical
location and adapt accordingly. These can be used to identify words spoken by people with different
characteristics. It may also spell out words that may have been mispronounced.
MFCC: MFCC refers to Mel-Frequency Cepstral Coefficients. MFC (Mel-frequency Cepstrum) is a collection of
this coefficient. It is equal to the short-term energy spectrum of sound. These can be used to hear sound
variations to detect the various variables needed for voice recognition.
NLP: Natural Language Programming is a branch of Artificial Intelligence responsible for computer
interactions and human languages. It focuses on programming computers so that they can process large
amounts of data in native languages. This concept is used to familiarize a computer with a variety of words in a
given language and to recognize them when spoken.
DISADVANTAGES
They are not for real use and are not suitable for any real use.
Personal assistants are useful but it costs more.
Keeps all the user data anonymous and safe.
All our data is recorded.
2. PROPOSED SYSTEM
Technological developments have led to voice assistant systems assisting in completing various day-to-day
activities with ease. In this proposed concept effective way of implementing a Personal voice assistant, Speech
Recognition library has many in-built functions, that will let the assistant understand the command given by
user and the response will be sent back to user in voice, with Text to Speech functions. When assistant
captures the voice command given by user, the under lying algorithms will convert the voice into text.And
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according to the keywords present in the text (command given by user), respective action will be performed
by the assistant. This is made possible with the functions present in different libraries. Also, the assistant was
able to achieve all the functionalities with help of some API's. We had used these APIs for functionalities like
performing calculations, extracting news from web sources, and for some other things. We will be sending a
request, and through the API, we're getting the respective output. API's like WOLFRAMALPHA are very helpful
in performing things like calculations, making small web searches. In this way, we are able to extract news
from the web sources, and send them as input to a function for further purposes. Also, we have libraries like
Random and many other libraries, each corresponding to a different technology. We used the library OS to
implement Operating System related functionalities like Shutting down a system, or restarting a system.
pyautoguiis a library that is implemented for functionalities like, capturing a screenshot. psutil is a library, and
is used for functionalities like checking battery status.

ADVANTAGES

Data is not recorded.

A Personal assistant at no cost.

Suitable for our real use.

Easy to use and user friendly.

2. SYSTEM DESIGN

System design is the process of planning a new system to complement or altogether replace the old system.
The purpose of the design phase is the first step inmoving from the problem domain to the solution domain.
The design of the system is the critical aspect that affects the quality of the application. System design is also
called top-level design. The design phase translates the logical aspects of the system into physical aspects of the
system.

FILE DESIGN

System design is the process of planning a new system to complement or altogether replace the old system. The
purpose of the design phase is the first step inmoving from the problem domain to the solution domain. The
design of the system is the critical aspect that affects the quality of the application. System design is also called
top-level design. The design phase translates the logical aspects of the system into physical aspects of the
system.

INPUT DESIGN:

Input design is converting user-originated input format to a computer-based format. This
computer-based format is called as input form or source document. In an information system, input is the raw
data that is processed to produce output.

In this input design a GUI window is created using PyQt5 with run and exit buttons.In the project, the input is
a speech from the user.

OBJECTIVES OF INPUT DESIGN

+* Input design must be complete & accurate.

¢+ There should be not any inconsistency of data in input design.
+* Input forms should be user friendly to the user.

¢+ Assuring input meets the intended purpose.

SCREENSHOTS

Figure 6 is system listening the voice input & recording the input from the user .
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PROBLEMS ~ OUTPUT DEBUG CONSOLE | TERMINAL @ Python Debug Console + v ([ W -+

Windows PowerShell
Copyright (C) Microsoft Corporation. All rights reserved.

Install the latest PowerShell for new features and improvements! https://aka.ms/PSWindows

PS C:\Users\GAYATHRI\OneDrive\Documents\Personal AI Assistant> &
: HRI ns

i) Restart Visual Studio Code to apply the latest update. X

Update Now Release Notes

Figure 6
Figure 7 is the assistant listening for the user’s voice input.

Today's date is 2023-10-16

Figure 7
OUTPUT DESIGN

Computer output is the most important & direct source of information to the user. The system is accepted by
the user only by the quality of its output. If the output is not of decent quality, the user is likely to reject the
system. Therefore, an effective output design is the major criteria for deciding the overall quality of the
system. The design of output is the most important task of any system. In this project the output is the speech
by the assistant on executing user commands. In this project the output is the information requested by the
user in the console or the system task executed by the assistant or information in the web browser.

OBJECTIVES OF OUTPUT DESIGN

++ Designing output to serve the intended purpose.
+*» Making sure the output is where it is needed.

+* Providing the output on time.

+* Choosing the right output method.
SCREENSHOTS

Figure 8 is the output picture of the assistant capturing a photo on the user’s command.
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Figure 8
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Figure 9 is the output picture of the assistant opening a Gmail
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Figure 9

Figure 10 is the output picture of the assistant providing information about the system.
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Figure 10

3. SOFTWARE FEATURES

BACK-END TECHNOLOGY PYTHON

Python is OOPs (Object Oriented Programming) based, high level, interpreted programming language. It is a
robust, highly useful language focused on rapid application development (RAD). Python helps in easy writing
and execution of codes. Python can implement the same logic with as much as 1/5th code as compared to other
OOPs languages. Python provides a huge list of benefits to all. The usage of Python is such that it cannot be
limited to only one activity. Its growing popularity has allowed it to enter into some of the most popular and
complex processes like Artificial Intelligence (AI), Machine Learning (ML), natural language processing,

data science etc. Python has a lot of libraries for everyneed of this project. For this project, libraries used
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are Speech Recognition to recognize voice, Pyttsx for text to speech, selenium for web automation etc. Python is
reasonably efficient. Efficiency is usually not a problem for small examples. If your Python code is not efficient
enough, a general procedure to improve it is to find out what is taking most the time, and implement just that
part more efficiently in some lower-level language. This will result in much less programming and more
efficient code (because you will have more time to optimize) than writing everything in a low-level language.

PYTHON PACKAGES REQUIRED

++ Speech Recognition — Speech recognition is an important feature used in house automation and in
artificial intelligence devices. The main function of this library is it tries to understand whatever the humans
speak and converts the speech to text.

% pyttsx3 — pyttxs3 is a text to speech conversion library in python. This package supports text to speech
engines on Mac os x, Windows and on Linux.

« Wiki pedia — Wikipedia is a multilingual online encyclopedia used by many people from academic
community ranging from freshmen to students to professors who wants to gain information over a
particular topic. This package in python extracts data’srequired from Wikipedia.

+* E capture — This module is used to capture images from your camera
++ Date time — This is an inbuilt module in python and it works on date and time

+* 0S — This module is a standard library in python and it provides the function tointeract with operating
system

%+ time — The time module helps us to display time
+*» web browser — This is an in-built package in python. It extracts data from the web

+* sub process — This is a standard library use to process various system commands liketo log off or to
restart your PC.

+* request — The request module is used to send all types of HTTP request. It accepts URL as parameters and
gives access to the given URL'S.

+* wolframalpha — Wolfram Alpha is an API which can compute expert-level answers using Wolfram’s
algorithms, knowledge base and Al technology. It is made possibleby the Wolfram Language.

+* PyQt5 — This is used to design a GUI.

IV. RESULTS AND DISCUSSION
GUI window
Figure 11 is the picture of system litening to user input

PROBLEMS ~ OUTPUT  DEBUG CONSOLE 8 PythonDebug Console +v ([ W -+ ~ X

Windows PowerShell
Copyright (C) Microsoft Corporation. All rights reserved.

Install the latest PowerShell for new features and improvements! https://aka.ms/PSWindows

:\Users\GAYATHRI\OneDrive\
. s\ \TH de\ex

i) Restart Visual Studio Code to apply the latest update. X

‘ Update Now Release Notes
Figure 11
Recognizing sound and converts to text

Figure 12 is the picture of locally testing the audio signal is converted to text command and command
execution.

How may I assist you?
Listening...

User said: today date

Today's date is 2023-10-16

Figure 12
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Date & Time

Figure 13 is the picture of the assistant tells the current time and date.

cuments\Personal AI Assistant> &

\ms hc

How may I assis

Listening...
User said: today’

Today's date is 2©23-1©-17

Figure 13
Translate to specific Languages

Figure 14 is the picture of the assistant Translate between 2 Language specified by the user.
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o
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<) 5/5,000 g
V. VA
HoSHomr 2 %
Santosanga
Look up details
D 0 G <
. . . More translations Expand all
Please specify the First language: english
Listening...
BoSHO K happy v
Please specify the Second language: telugu
Figure 14

Searching on Google Earth

Figure 15 is the picture of the assistant searching a city in Google Earth .
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Figure 15

www.irjmets.com @International Research Journal of Modernization in Engineering, Technology and Science

[3208]



RILLIETS

e-ISSN: 2582-5208

International Research Journal of Modernization in Engineering Technology and Science
( Peer-Reviewed, Open Access, Fully Refereed International Journal )
Volume:05/Issue:10/October-2023 Impact Factor- 7.868 Www.irjmets.com

Weather report

Figure 16 is the picture of the assistant tells the weather of Chennai city.

PROBLEMS ~ OUTPUT  DEBUGCONSOLE  [TERMINAL|  PORTS I8¢ Python Debug Console + v ([ T

Demo Alexa

How may I assist you?
Listening

User said: weather report

Sure, which city?
Listening...
User said: Chennai

Opening weather report for chennai.
Information of chennai city today's Weather report is Weather in chennai:

Temperature: 29.98 °C
Feels like: 36.51 °C
Humidity: 76%
Pressure: 1016 hPa
Wind Speed: 4.12 m/s
Wind Direction: 13@°
Visibility: 4500 meters
Description: mist
Cloud Cover: 75%
Rain Volume: © mm
Snow Volume: © mm

Figure 16
Location

Figure 17 is the picture of the assistant opens location and tells the distance.
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Figure 17
System Status

Figure 18 is the picture of the assistant tells the Internet Protocol Address.

PROBLEMS OuTPUT DEBUG CONSOLE [TERMINAL

Install the latest PowerShell for new features and improvements! https://aka.ms/PSWindows

PS C:\Users\GAYATHRI\OneDrive\Documents\Personal AI Assistant> & 'C:\Users\GAYATHRI\AppData
sers\GAYATHRI\.vscode\extensions\ms-python.python-2©23.18.0\pythonFiles\1lib\python\deb
Users\GAYATHRI\OneDrive\Documents\Personal AI Assistant\english_voice_assistant.p
Demo Alexa
How may I assist you?
Listening...
User said: IP address

Checking your Internet Protocol (IP) address, please wait for a moment!
Your IP Address is: 11©.172.151.100

Figure 18
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Answering for Questions
Figure 19 is the picture of the assistant tells who made it.

) File Edit Selection View Go Run - L Personal Al Assistant

EXPLORER ) Welcome @ english_voice_assistantpy X | @ AlAssistantpy

v PERSONAL Al ASSISTANT @ english_voic

p # Al Assistant py
55

@ english_voice_assistant.py

takeCommand():
lang_convert =
record

d.adjust_for_ambient_noise(source, duration=e.6)

PROBLEMS ~ OUTPUT  DEBUGCONSOLE  |TERMINAL|  PORTS 18 Python Debug Console +~ [ @ -

Hi we are Team of 3 who created me.
1.Gayathri

2. SupriyaShree

3. Ghuru

Restart Visual Studio Code to apply the latest update. X

Update Now Later Release Notes

®O0A0 W0 & o Coak Quokka Ln 484, Col 91 4 UTF8 LF {} Python 39064-bit @ Golive @ Prettier (2

3 I= Q G e C? - i ‘_v Q m j@ q ’SJ NS G ES‘\AG I ® 17~1o-02%§§@
Figure 19
Google Search
Figure 20 is the picture of the assistant opening Facebook..
) File Edit Selection View Go Run - Y © - e 0 | + Q _ o x
EXPLORER ) Welcome % english_voice_assistantpy X T R— >0 s o=@ l

 PERSONAL Al ASSISTANT @ english_vo tant.py >

@ Al Assistant. . "
e , facebook m

® english_voice_assistant.py

Video Home Live Reels Shows Explore Q

Popular videos

PROBLEMS ~ OUTPUT  DEBUG CONSOLE TERMINAL|  PORTS

2023-10-16

Discover more videos on Facebook

Opening Facebook Videos
Listening. .. “ "

X ®0A0 W0 £ & Cloak Quokka

P e L PEEHECOPIBE ~0so san e
Figure 20
YouTube Search
Figure 21 is the picture of the assistant playing Shape of You song on YouTube.
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« {

) File Edit Selecton View Go Run - O oo . + Q o X
EXPLORER ) Welcome @ english_voice_assistantpy X e c a it Ee 0 > C D = &8 @
< ¢ youtube.com ® © v IR =8 ®
v PERSONAL Al ASSISTANT L] enghsh;ro-ce’assws takeCommand
2 > Speany e warTe—ro—ae
@ Al Assistant 4 - ‘
R B search_ul = @3VYoulube Q¢ © signin

@ english_voice_assistant.py res
print (f

ak ('

=f search_on_youtube(
speak("What do
search_youtube_items
print(
speak (

207
208
209

210 play_on_youtube():

PROBLEMS ~ OUTPUT  DEBUG CONSOLE TERMINAL|  PORIS

Ed Sheeran - Shape of You (OFfficial Music Video)

oy /> Share

;| Ed Sheeran <
Listening.

=4+ Save

5 32M

> OUTLINE
@OA0 Wo

Playing on YouTube: shape of you song

- http: w.youtube com
& Cloak  Quokka

ann_#Shana0fYni #FdShesran #divide

11:09

AUS - SL -
16-10-2003 &

a 2 )
In 4 hour Al 2 Q) D

LC?,%QQ’{»Q? ~ e @ ¢
Figure 21

Figure 22 is the picture of the answering the Computation and Geographical Questions.

PROBLEM DEBUG CONSO

How may I assist you?
Listening. ..
User said: ask ask

Listening. ..

User said: where is Chennai

Tamil Nadu

Figure 22

Translate Words

Figure 23 is the picture of the assistant tells top news headlines.

) File Edit Selection View Go Run 0O 5 + Q O X
@ EXPLORER ) Welcome nglish_voice_assistant.py X c a googlecsinba e >0 LD =8 ® '
v PERSONAL Al ASSISTANT @ english_voice_a ntpy > @ takeCommand
. ;i 7z PPINT(rore. LLGMIGKEEN_EX +
/O # Al Assistant.py : = - .
@ english_voice._assistantpy spesk = Google Translate 3 X% I
translated = lang_convert.t
A [ @
| print(Fore.LIGHTRED_EX +
happy X
.RequestEr
print(Fore.RED + )
Fore.RESET) \
speak( 2 8
<) -
PROBLEMS OUTPUT DEBUG CONSOLE TERMINAL PORTS
Listening FHCHTaPONs & %
er said Eng $ §
What word do you want to translate from English td JRSAITEA
Listening
Opning Google translate D L@ bq °<:
4 assist you?
®0A0 W0 & o Coak Quokka €l hannv__convivial __debonair __aav
80°F ] w 120 ENG 1037 o
Most ud! ET Q L w - = " O o "J a A3 IN & @» D 16-10-2023 L‘
Figure 23
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Music

Groowve Music

— MY MUSIC

Songs Artists Albums

Refine: Date added, All genres

> shuffle all (6)

allik OTHTHAROOVAA
laiyaraaja, Arunmozhi And Devie Neithiyar = NATTUPURA PATTU

OORA VITTU
ILAYARAJA - KARAGATTAKARAN

Rajadhi Raja - Meenamma Meenamma
RAJADHI RAJA = ILAIYARAJA.

OTHTHAROOY
Haiyaraaja, Arui

Figure 24
V. CONCLUSION

The building block of this Major Project “Personal Voice Assistant” was one of the opportunities. It gave us the
requisite practical knowledge to supplement the already known theoretical concepts thus making us more
competent as a computer science student. This project presents the design and development of a Voice
enabled personal assistant for pc using Python programming language. This Voice enabled personal
assistant,in today's life style will be more effective in case of saving time, compared to that of previous days.
This Personal Assistant has been designed with ease of use as the main feature. The Assistant works properly to
perform some tasks given by user. It can be designed to minimize the human efforts to interact with many
other subsystems, which would otherwise have to be performed manually. By achieving this, the system will
make human life comfortable. More specifically, this system is designed to interact with other subsystems
intelligently. Overall we can come to a conclusion that these intelligent agents are the need of the day that can
make human life more efficient after some advanced enhancements. The project also provided me the
opportunity of interacting with our teachers and to gain from their best experience.
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