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EAST CENTRAL RAILWAY
87 GUMMALLA BHARGAVI PLC ON CNC MACHINE, BHEL 141-143
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HITIK KUMAR NAYAK IMPLEMENTATION OF HYBRID 144-146
88 FULL ADDER USING LT SPICE /
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89 JAKKULA RAJESH REAL TIME CONTROLLERS FOR 147-149
COMMUNICATION APPLICATIONS
90 KASUKURTHI GOPI CHAND = PLC ON CNC MACHINE 150-152
KOONA MADHURI BHEL MANUFACTURE 153-155
91 SANYASIRAO EXCELLENCE: MACHINERY AND
PRODUCTS (CNC) , BHEL- HPVP,
VISAKHAPATNAM, A. P.
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CHAPTER-1
INTRODUCTION

——— -

Jodysirial settings are ofken locations of emplayment where loege picses of eawgrent, tools, and machinery
2re employed Lo produce goods or render services, These setlings are comemon in o rumber of sectors, insluding
manufocturing. construction, mining, and trassporianon. Loud noise, dest, heat, dangerows chemicals, and
rge machinery acc frequently present in industrial setiimgs. 1f ot eMectively handied, these variables right
cadanger the health and safery of employecs.

Nusmcrous risks are frequestly cocountered im indurial setfings. Same of the most serious dangers include
the following:

Falls; Working at heights o oo uneven surfaces frequently results |n falls, which are 2 primary cause of injuries
in industral settiegs. falls can canse doaths, brain injurses, and shaneed bones.

Elecorocution: Most industrial settings ieclude eloctrical dangers, ami] workers who comse into touch with five

wires o broken mackanery risk beimg clectrocuted. Burms, Beart amest, and death <an all result from
¢lectrocution.

Bums: Bens ey develop as a result of coatact with hot surfaces, chemicals, or Names. Burns may leave
Ifebooy scars and render & persun disabled

Exposure 10 harmful subsisnces: Endusanal workers may be exposed w0 2 varicty of dangerous substances, such
as patsenous chemicals, gases, and fumes. Respiratory issues, maligrancies, and other ailments can be broaght
on by exposare 10 these commpounds,

Equipment-relatzd accldents: Heavy machinery and equigesent are freqoently used in [ndustrial silusticns,
actidents invalving equipasent cin case deaths, amputations, and creshing injuries.

Because it maintains the welfare of employees and tourlss in idustrisd sestings and caa help avoid accidents,
discases, and Injuries, industrial safety i essential in the conlemporsry cnvircoment, The likclibood of
accidents and risks has grown along with techoological ineovation sad e complexity of indusirial operatGons.
Heary equipment, dangeross sutstances, and other potertial danges are frequently peesent in industrial sites
and can serjously hurt cployees and visitees if not adequately controlled,

Additionally, msistaining industrial safety belps the organization Hself a5 well as the health of employees und
VE#es, Lost productivity, higher insurance mtes. and lepal obligations can all be consoquences of accidents
ind Injuries. On the ofher side, 2 salec working enyironmest may boost outprat, lower ubsentecism, and boost
tmplayoes' morale and motivation,

Severul safety precautices may be adopied in the cuent sitwtien 10 gusrantee indusirial safcty, These arc o
few af them

foo 1
L
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CHAPTER-1
INTRODUCTION

Most chat applications in the internet like WhatsApp, Messenger or other social netwoeking npps

offering chat communication tools for text messages, media data sharing, web data sharing etc.

In current trend many social nesworking sites crested and providing services of communicatians,

mubii-media services, e-ccommerce etc immensely, For examples twitler social media provide

major serviees of micro-blogging massively, il has more than 700 million wsers and 400 milliea
micro-blogs produces per day, According to research survey many more (han 30% of dummy or
duplicate or fake accounts are present in all social media services like twitter, facebock, insta et
[10]. But in the current social sites not focus on services like tracking the user behavior of
anonymous behavior. Tn carrent system, sociad network sites need to focus the nser microblogs
and need 10 capture the user behavior whetker his'she anonymous user or nol. Few survey's
providing concepts 1o tracking the attackers like using profile masching techniques and network
based fechniques cte. But in real-time 1o apply those concepts in sociol nerwork is less practical,
Crawling the user information from the eser micro blogs is also less practical. Ancnymous Users
can easily manipulate the public peofile information. In social networks wser may share their
messages by using the chat applications. For every social networking site has their own chat
applications, for this facebook is main example. And another wiy is sharing the multimedia data
like images or videos. For this Facebook and Instagram best examples. For communication
between users chat applicaticns will most useful for share their information, thoughts, views esc.
Bt in the same way it may also cause the security loophole of user's security which is cyber
bullying. Such textbased content may security threat to the users because of the people can share
¢yber bullying words to the users with their fake accounts. [11), [12), Based oa these
disadvantages detection malicious wsers is active topic in the study of social media,

L1 Overvigw

Nowadays, people use online social media fo connect with ondine social circles and sharing
Messages, documents, images, and videas. Billions of peeple use some of the most popubar
social netwerking apps, including Facebook, Twilter, etc. Millions of posts and messages

ll"lxt‘
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LINTRODUCTION

11 Semiconductyr Devices: A Brief History

s ic nuture amd take s even it decp » fi
; scarch. § e
pploation #nd FECAEh. Smanphones, pe, laptops e, 1an imake our it lot casicr. And al of these

scheology Are based on scmiconduciar devices, All these Iife wipporting gadgets are petting smaller und
smaler day by day and their power consumption level is glso decressing muking them very power efficient.
wsdll stared In mts when great scientise Juliug Ldgar 1ilienfeld (1881-1963) has proposed sn element which
s 3 resemblance Tike wodays MOS Transistor for which be has upplicd for patent in 1930, Time has shown
ot human has achieved more efite life by the use of modern technology, But the sctual device made in 1960
yy Kabog and Alills which they call MOSFET (metal oxide semiconductor field effect tranaister), In 1958 firgg
time the dea of integrated circuit (1C) is presented by Jack Kelby ut Taxes Instruments and Robert Noyee from
the Fairchild Corp, fabricated the first IC (S-R flip flop) as shown in Fig. 1.1, Then came Gordon Moore who
u 0 2 co-founder of Intel corp. said that the number of transistors doubles spproximately every 18 months
which is shown in Fig 1.2, Moore's extrapolation hus boen correet for three decades. [n year 1962 world saw
e gercration of first Jogic family and its name s TTL. Then it was it was Intel that introduce first transistor
it year 1972 which is made up of two thousand p-MOS transisiors. Slowly the number of transistor grows
openentially following Moore's law and scon n-MOS has been used o make processors, But they are ruled
wit due 10 higher dynamic power dissipation. Then came the CMOS technology which brings tremendous
changes in precessor manufacturing as well as other semiconductor technology. 1's possible only because of
b power consumption of CMOS and its higher elliciency. With the introduction of CMOS. it became easier
® fibricate more numbers of chip in & given area so the production of device moves from small scale
megrasion (SSI) Lo very large-scale integration {VLSI). Now the realm of technology is entering the Nano
hnology. With CMOS technology It become possible 10 reduce the device power consumption and it is
Possibbe because of the very powerful theory of scaling. With scaling it became possible o Zreduce size of
evice dimensions by reducing basic parts of transissor like channel length, channel thickness ctc. scaling also
ke it possible to reduce the size of voluige supply. A semiconductor working group which has prepaned the
" map for the saling of device and reduction of power coasumption called International Technology
Rasdmap for Semiconductor (ITRS) has prepaced a road map which tell us that in year 2013 we will reach 10
22 0m technnlogy nade where device channel length will be less than 10nm,
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CHAPTER.|
11 Introduction:

Spam is becomne a sexious issue when i comes to onfine communication. Approximately 55% of all
erails are reported as spam, and the percentage has been continwously rising. Unsolicited bulk emails,
or spam, have made people use email more frequeatly since i's a free and convenient way to transmit

grsokicited advertisements or garbage Newsgroup postings. This opportunity has been widely taken
sdvastage of by careless groups, filliag mitlans of people’s mail boxes worldwide [1).

Regarding the intolerant substance of some communications, spam has been a big worry. It's
also o wasie of time. The end user runs the risk of inadveriently erasing valid emails. Furthermore,
spam had an effect on the economy, which pompted some nations to pass laws,

The course of incoming meil or messages whesher they go directly to the spam folder or into
the imbox & determined by text classification. It (s the process of classifying text based on the
miormation i contains. Text is armnged, structured, and classified using iL 1t can be cavied out
" aomatically or manually. Compared to mamual fechnique, mochine learning sutomatically classifies
the text consderably faster, Pre-labelled text is used by machine kaming 10 discover the many
relationships between teat segments and 1beir output [2),

Ik can be caried out automatically ar manually. Compared to maoual technigue, machine
learning automatically classifies the text considerably faster. Pre-labelled text is used by machine
learning to discover the many relationships between text segments and their output. Each text was
converted 1o 2 numerical representation ia the form of a vector using feature extraction [3],

Text clossification plays & crucial role in organizing the disorgunized and disonderly
characieristics of texs, including papers and spam messages, in un economical manner (4} Machine

lmmins has the potential to unprove reak-time precision and speed up the haed human process of
assive data analysis.

In this project, the spam message in an emnil i identified using mochine learning algorthms,
Through machine leaming, computers can pequire new skills withoul requining them 1o be specilically
Pogrammed for job.

——
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Chapter 1

Introduction

1.1 Biometric Authentication

The Biometric Authentication system plays an imperative part in any Organization for
security and various operations. Bio-metric authentication is a method used to verify the
identity of individuals based on their unique physical or behavioral characteristics.
Unlike traditional methads such as pass- words or PINs, which can be forgotten, stolen,
or shared, blometric authentication relics on distinctive tesits that are inherently linked t©
an individual. There are so many Biometric Authestication systems accessible in
sdvertising ke biometrics, fingerprint scanncrs, and iris scanners but these all have
exceptionally high costs for giving and maintaining the database for ol the understudies.
Here we are wilizing the Android smariphone with the help of the WiFi and confront
scknowledgment  procedure  for making the participation for the students, the
participation is captured for cach hour and @ is stored in the database for giving the
attendance and making reports of the understudy. Arather part this project includes is
Wifi Based Verification. Wi-Fi-based autheatication is a method of verifying the
idemity of users accessing @ network using their Wi-Fi-emabled devices. This
suthentication process typically ocears when @ user attempts to cosnect to o Wi-Fi

network, either in a public hotspat, coeporate cavironment, of home network,

1.2 Literature Review

In[1)"Enhanced Biometrc Authentication System Using Deep Learning and
Blockchainfor Secure Access Control® by A. Ahmed et ol (2022): This paper propos2s
an enhanced biometric authentication system that combings deep learning techniques

with blockchaintechng logy 10 ENSUrE SECUTE NCCESS control.
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; CHAPTER-1
1.1 Introduction:

parkinson's disease is @ neurodegenerative condition that affects dopamine nevrons in the brain,
impairing movement and causing tremors, stiffness, and shaking, This methadology gathers a
yast amount of data from people who have alrcady had an impact. A machine learning
algorithm then compares the user-input data with the historical data to defermine whether the
user is still affected. Usually starting slowly, non-motor symptoms increase in frequency as the
iliness progresses. Tremor, rigidity, slowness of movemeat, and behavioral issues arc the most
obvious early symptoms of Parkinson's discase (PD). Apathy, sadmess, and anxicty are
common in many PD patiems. Symgptoms are the peimsary basis for dizgnosis in most cases,
with motor symptoms being the most common complaint. To help rule out other disorders,
fests like neurolmaging (magnetic resorance imaging, o imaging to Jook at dopamine neuronal
dysfunction known as DaT scan) can be utilized. Approximately 1% of adults over 60 have
Parkinson's discase. The discase wsually affects them. The frequency of male-to-female
infoction is 2pproximately 3:1. It is known as early-orset Parkinson's disense (PDY) when it first
manifests in those under S0, Parkinsor's disease clnimed the fives of around 117,400 people
worldwide by 2015, It affected 6.2 millioa people. After a diagaosis, the typical life expectancy

is seven to fifieen years,

Figure 1.1 Porkinson's disease

WHO 1S AFFECTED BY PARKINSON'S DISEASE?
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CHAPTER-)

1 INTRODUCTION

A progressive neurological disease, Alzheimer's disense (AD) is the primary cause of dementin
in obder persons. It is typified by a progressive deterioration of cognitive sbilities, such as
Jaaguage, logic, memory, and daily task performance. For affected people nnd their families,
carly detection of Alzheimer's disease is cssentinl for controlling symptoms, reducing the
illness's course, and enlxncing quality of life, In the US, 6.5 miltion adults 65 years of age and
older have Alzheimer's disease, Over 70% of then are 75 years of age or older. 60% to 70%

of the appeoximately 55 million persons with dementia globally are thought to have
Alzheimer's disease,

It oocurs because of the build-up of amyloid-bein peptide (AB) in the beain's most damsaged
#reas, the neocortical structures and medial temporal lobe. When Alois Alzheimer examined
the brain of lis first paticnt, who experienced memory loss and a change in personality before
to death, he found amyloid plaques and a tremendous loss of neurons. He classified the patient's
condition as a terrible disease of the cerebral comex. In his psychistric manual, the eighth
edition, Emil Kruepelin initially referred to this medical condition as Alzheimer’s discase.

Brain disorders such as Alzheimers discase (AD) or other conditions like infections,
intoxications, abnormalities in the pulmonary and circulatory systems, which reduce the
amount of oxygen resching the bruin, deficiencies in sutrition, low levels of vitamin B12,
tumors, and 50 on can all lead to  progressive loss of cognitive functiors.

Alzheimer's disease currently has no known cure, while there are medications that cun help
with sympeoms. In addition to highlighting the recent development of compounds that conld
Prevent or treat AD by targeting severnl pathogenic mechanisms, swch as Al and tau
3guregation, misfolding, inflammation, oxidolive dumoge, and othes, this review aims 1o
Provide a brief overview of AD dingnosis, pathology, couses, and current treatments.
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CHAPTER-1

1 INTRODUCTION

se' .

- rm:cs arc suxlden, unpredictable electrical abaormalities in the beain that occur
afien in people with eps ‘P‘f’ 1) These scizures can seriowsly impair & persoe’s quality of 1ife and provide
difficult medical treatment issves. Effective sejzire controf and better patient autcomes depend on early
decoction and 'ntwtim (2} Conventianal techaiques for identifying epilaptic: seirures mostly depend
on skilled doetars visually examining W""’"“‘-‘Nﬂ"‘!ﬂm (FFG) recoedings [1]. Nevertheless. this
procedure is subjective, time-consuming, and might mot always be possible, espocially in situstions

imvelving real-time [4]. As & result, there is incressing interest in creating machine learming-based
smamated seizure detection sysiems.

It is now possible to gather and store large volumes of EEG data in the .CSY
file becawse of The advancement of digital EEG technology has made it easier to work with CSV (comema-

separsted values) format [5], These. CSV files contain time-series data that shows clectrical activity
recorded from several brain areas (6], Rescarchers want to spply machine leaming to sccurately identify
wod chssify epileptic episodes by willizing this weakth of data. An sdditioss] consequence is statas
epilepeiciie, which ic defined by n prolonged seizwme ar a series of selrires in which the patient doee net
PERRIN consciousness in between seizures 7). Status epilepticus & o medical emergency 1hat requires
mmediase attention. If neglected, it can result in significant benin damage or possibly death. It's crucial
% remember thit the majority of epileptics can lead happy lives if they bave sccess to appropriate care
and trealment, and that cpiiepsy generally has a low overzll death rate (K], But sdsviduals with epilepsy
teed 1o work closely with medical doctors to minimize risks sod manage the coedition effectively, The
inability of brain newrons to regulate electrical signals in the brain is the source of seizures, and due w the
condition’s seriousness and complexity, many fescarchers have boen drawn to investigase it Scizures |
"rically coexist with issues relased to mobility, sensory, or though? processes. Over thirty percent of
eplic people still have uncontrollable scizures even ufler being trested with sntiepileptic drugs 19).
The seirupeg ire separiled into two calegorivs bused on the nrers of the bamin that bedvme activiled

Brocghout the eplsode: they are parthl and genernlized
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CHAPTER 1: INTRODUCTION TO MEDICINE RECOMMENDER SYSTEM
edicine Recommender System: Enhancing Healtheare Decisica-Making
Background:

In 10day’s dynamic healthcare landscape, where informati :

! poe s ion is readily accessi
aplians are abm:;:'l.‘ individuals ﬁ!ee the challenge of mavigating l.l::ou:hy a md(i;‘; :f'gb:lgul
mke mmenﬁal“m:«hmm lflﬂfr health and well-being. With the advent of digital lecfmclogj:
and the expon grov Ofﬂwdxcaldmmmuisnnmhgmedhirmomiwsom to
simplify and personalize healthcare recomm i o

Motivation:

The m_o}ivuion behind the development of a Medicine Recomnmender System

recognition of t-be 1qberu1t complexity within the fisld of healthcare. M::icnl ;ﬁﬁrg
widely among individuals, and the efficacy and safety of medscations can be influenced by
numerods factors such as age, gender, genetics, lifestyle, and concurrent health conditions. As such,
there is @ compeliing need for a personalized spproach to healtheare recemmendations that accounts
for these dwenc varizbles. By harnessing advanced data analytics and machine learming techniques,
the Medicine Recommender System seaks 1o streambine the process of medication selection,
enhance patient engagement, and wltimately impeove healthcare oulcoenes.

Problem Statement:

The core challenge facing the development of 2 robust Medicine Recommender System fies in s
aility to accurately analyze vast amounts of medical data and distill meaningful insights 10 suppont
informed decision-making. The system must navigate through the intsicacies of individual health
profiles, including medical history, allergies, existing medications, and potential drug interactions,
10 generate personalized medication recommendations that prioritize patient safety and efficacy.
Moreover, the system must be designed with a user-centric approach, ensuring sccessibility.
usability, and transparency in its recommendations, Addressing these challenges requires
interdisciplinary collaboration between healthcare professionals, data scientists, and software
engincers to develop o comprehensive solution that meets the diverse needs of patients and
bealtheare providers alike,

Objectives:

The primary objectives of the Medicine Recommender Systern project encompass several key
‘ompanents:

. User-Frieadly Interface: Develop an intitive end userfriendly inwcrisce that sllows
individuals t: inpat their medical information securely und cificiently. The interface should
acommodate a diverse range of users, including patients, caregivers, and healthcare
Professionals, and provide clear guidance on data nput requirements.

x
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/ Chapter 1: Introduction

what Is stoganography?
? reponographty Is the st and sclonce of concoallng Information within other
often In ways that are imperceptible to the untralned eye.

Sego-Key
Cover
Meddiim
Insecnie ‘;?;::‘
Channel Eusbedded
Mesiage

Conceaking Extearting

mlmmuilnn.

(ufl
P, Limbed ding
Proces

[fdelded
Mgt

Fig. 1.1.1. architecture of steganography

uses on obscuring the meaning of a message,

h foc
Unlike cryptography, which oo A OPEI

stegancgraphy aims to hide the very existence of 3 message,
nothing out of the ordinary is being transmitted.
Theough the clever use of digital media such as
portions of computer files, steganographers ¢an
seamlessly with their surroundings.

This makes steganography a powerful tool ' :
r suspicion.
infermation can be exchanged without drawing unwanted attention or susp

ata within another
Steganography is the practice of concealing @ MessaRe, me'.‘:d dn‘l:;f;mm“m i
message, file, or data in such a way that the existence of the o

Ipparent to an observer.

Images, audio files, or even the unused
embed secret messages that blend

for secure communication, as the hidden

1

T



Guru Ghasidas Vishwavidyalaya
A Coutaf oty Etbihod by o Crara i A 209 N 3501045
Koni, Bilaspur - 495009 (C.G.)

gt R

aitfn 20003 25 § Sl efte e o)

wFi, R - 495009 (B.)

Major Project Report

“UNVEILING MESSAGES THRO?JnGH IMAGE STEGANOGRAPHY"
Submitted in the partial fulfiliment for the award of degree of
Bachelor of Technology
In
Electronics and Communication Engineering

By

METTA DIVYA (20106040)
MOLABANTI TANDAVA SIVA KRISHNA (20106047)

VELPURI BHARGAYV (20106067)

B. Tech, VIII Semester
Under the guidance of

Dr.Soma Das
Professor,
Mr. Sumit Kumar Gupta

Assistant Professor (EE)

DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING SCHOOL OF
STUDIES IN ENGINEERING AND TECHNOLOGY

GURU GHASIDAS VISHWAVIDYALAYA, BILASPUR (C.GL)
(A CENTRAL UNIVERSITY)

SESSION: 2023-24




g feaffensy
ot 2008 3 259 Sule sefte Sle o)

wFi, R - 495009 (B.)

Guru Ghasidas Vishwavidyalaya
A Coutaf oty Etbihod by o Crara i A 209 N 3501045
Koni, Bilaspur - 495009 (C.G.)

DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING
SCHOOL OF STUDIES IN ENGINEERING AND TECHNOLOGY
GURU GHASIDAS VISHWAVIDYALAYA, BILASPUR (C.G)

(A Central University)

“UNVEILING MESSAGES THROUGH IMAGE STEGANOGRAPHY™in partial fulfillment of the

We hereby certified that the work which is being presenied in the B.Tech Major Project report entitled)

requirements for the award of Bachelor of Technology in Electronics and communication Engineering and
submitted to the Department of Electronics and communication Enginecring, School of studies in Engineering
and Technology, Guru Ghasidas Vishwavidyalaya, Central University Bilospur, Chhattisgach, India is an
muthentic record of my own work carried out during a period from December 2023 10 May 2024 (VIT] semester)
under the supervision of Dr. Soma Das {Professor) &Mr, Sumit Kumar Gupta (Assistunt Professor) ECE)
department .

Dr. Soma Das
{Professor)

Signature of Co-Supervisor
Mr. Sumit Kumar Gupta

{Assistant Professor)

Yo

Heoad: Dr. Soma Das
Electronics and Communication Engincecing Department

et (78, v aivire sfyaifo )

HOD & Conm
MM !lmmm
tnatlute of Technology
W wn, f, Greereny (ve )
G. G. V., Blaspur (CG)




wFR, R - 495009 (B1.)

gl RAeaffEnsg
it 2000 8 25§ S vefte e o)

Guru Ghasidas Vishwavidyalaya
A Coutra Tty Esabichod by o Comral oo A 109 N 5.1065)
Koni, Bilaspur - 495009 (C.G.)

g

Cuarrer
L INTRODUCTION

AR gl e Whero Enfocmation security i parsnwin, the need for mobvist s clandestine neehods
of Wi oAl bas o ieressingly cracial. Stegamography, the art wnd sclence of hiding
et Within other data i siwh 4 wary that it rewaiiss indesectallo to wsintended recipicats, offers &
pomerful sobation o this challenge, Amwng its various applications, mage stegogmply stands ol os o
peaeinnt RHIVQue Ry covert eommummicativnn and data petection [ 1], The essence of immnge stegnnography
tes b kg soveet iessages of data within digial nages without perceptibly alering their sppeannce.
Ualile enyptography, which eelies on encpption o render imessuges wnlatelligible, steganography ensures
sha the enstence of the hidden information remaing imperceptible 10 anyone mowiee of ity presence. This
cunest ovammmmication techiique finds applications in diverse fictds sach s military commuications, digital
wateamarking, copy gt protection, and covert surveilkue, smong otlers, 1By urderstanding the underlying
coecepts and methodologics. we aim o provide insights into the nechanisms eniploy ed for concealing dota
within images, as well as the methods wsed for extracting and decoding the hislden informnation, Throughout
this repore, We will examing varions appeosches o inage steganogruphy, including spatial domam technigues
aoch a3 LB (Loast Signiticant 1it) inseetion, recumeass space strmtegies like Discrete Cosine Trsform
(ECTL and advanced methods stch s spread spoctram sechniques wd adaptive steganography slgorithngs,
antages and limieations, which we will thoroughly analyze to compretend

Each techmique preseits umique ady
loreaver, vee will explore the imporianee of obustacss

iheir efticacy and suitability for dif¥erent scenarios. b
and security in image steganogrphy systems. addrussing concems swch s duta capacity, inperceptibility,
computstional efficieney. Addiionafly, we will discuss the cthical
hniques and the legitinate suggestions related with
o comprehensive oveeview of inage

robustness sgainst attacks, and
ccesiderations sumounding the use of stegamgrapliic tec
10 conclusion, this project reprort ceadcavors 1o provide
methodologics, challenges, and prctical fplications, By
he brvader widerstanding of data security uid

their application.
sepnography. shedding light on its significance,
delving imta this fiscinating field, we aim © contritute 1o ¢
Sover communication techniques in the digital ag 12).
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2. INTRODUCTION & MOTIVATION

Introduction:

Auomatic Number Plate Detection (ANPD) represents a sophisticated technological framework
leveraging advanced pattem recognition algorithms to precisely identify vehicle license plates. In
essence, ANPD hamesses the power of video surveillance feeds to seamlessly detect and czpture the
registration plates of vehicles with exceptional accurncy and efficiency.

We have a system called Automatic Number Plate Detection (ANPD). It's like 8 smarn computer
system connecied o cameras. These cumerns can be in teafTie vehicles, mobile units, or CCTV
cameras, When a vehicle passes by, these cameras take a picture of its license plate (the number
plate). But instead of just storing the picture like a regular camera, the ANPD system gets to work.
First, it looks at the pecture and finds the edges of the license plate. Think of edges like the ouline of
the plate; they help the system focus on what's important, Next, it uses something called OCR
{Optical Character Recognition). This is like magic foe compusers - it helps them understand the
letters and numbers on the license plate by converting the picture into readable text. Once it knows
what's written on the plae, the syssem books for recangles in the image. License plates are usually
reclangular, so finding rectangles helps the syster Jocate where the plate is in the picture. By
combining these steps - finding edges, reading the text, and locating rectangles - the ANPD system
can quickly and accurately identify license plates from digital images, It's like having o super-smarnt
assistant for spotting and recoeding license plase numbers,

In today's world, owning a vehicle transcends mere luxury; it's now a necessity. However, amidst the
convenience, the specter of unforeseen catastrophic events looms. Hence, there's an ever-pressing
need 10 implement robust safety and secunity measures while also monitoring vehicles to aven
potential mishaps, Imagine the benefits: Instant nccess to vital vehicle informution through advarced
image processing, enabling agencies 1o pinpoint vehicle locations swiflly, and automatic alens for
any traffic violations linked to the vehicle, Enter the vehicle tmcking system, leveraging the power
of GPS technology. This sophisticated system integmtes & mechanized device within the vehicle,
seamlessly coordinating with software housed in an operatioan] base 1o precisely monitor its
whereabouts, Bolstered by renowned mapping platforms like Google Maps, here, and Bing Maps,
this system ensures accurate nnd renl-time representation of vehick locations, empowering users with
9| lage
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Chapter 1
INTRODUCTION

1.1 Metamaterial

Metsmuicriols are human made composite materials assembled in repeating puticm of unit cell, The size of
sructural it is smaller than the wavelcngth (1) of incident radiation(signal); which, in the 15t 20 years, Bave
peen canefully proposed to exhibit bezeficial properties of eleciromagnetic radiation that are not easily found
i natere [1]. [2]. Meta Material are materials which contains negstive valwe of penmeability and permistivity
sinde up of periodic amuy seucture. Phencmenca of negative index of refraction was first shawn by Vietor
Vesclago, 2 Russiam physicist im his research that if a material kas both ¢ and ji ssultancously negative then
refiractive (adex () will also be negative according to the relation s = & [7). these metamaterial stnacnures
are generally made with small thicknesses and compact size. Applications are electromagnetic encrgy
harvesting [3], thesmal emitting [4), and sensing [5]. One particulaly important spplication of metsmaterizls
s the crestion of perfect absarbers tha has abelity to absoch incident waves & certnin frequencics completely
16} The radar cross section (RCS) of pircralt wsed for steallh fechnology has beea redoced through the
widespread application of metansaterial-based microwane shaarbers. Impedance masching of the interface
setween the shsorber and the free space plays a critical role in achieving the perfect shsomption. Thes
sharscteristics and responses of the metamatcrial are eatirely dependent oo its size and strieture. Condition
fur metamaterial size and periodicity ol unit cefl-smaller than the wavelengih(®) of the incident wave, Negative
sefractive index to bend light in uncomventional ways, Unigue electromagnetic responses such as negative
permittivity & permeability, Size ol the structural unit coll 4 Jess than L4, Where (&) {5 wavelength ofincident

miation

{ 9
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CHAPTER 1
[NTRODUCTION

escalation of environmental pollution poses an urgent challenge to humanity's

collective wcll-bcing‘ and the sustainability of ccosystems worldwide. Addressing this
challenge demands innovative approaches that leverage cutting-edge technologies to
efficiently detect, monitor, and mitigate pollution sources, Among these technologies,
Unmanned Aerial Vehicles (UAVS), also known as drones, have emerged as versatile tools
with the potential to revolutionize environmental monitoring practices,

In recenl years, environmental pollution has become a critical global concern,
pecessilating innovative solutions for timely detection and mitigation. This project
propeses the development of a Pollution Detection System employing Unmanned Aerial
Vehicles (UAVs) to monitor and assess pollution levels efficiently and effectively. The
system aims o utilize the advantages of UAVs, such as mobility, flexibility, and
accessibility, to provide real-time data acquisition over large geographical areas.

The proposed system integrates advanced sensors and imaging technologies onboard
UAVs 1o detect various forms of pollution, including air, water, and soil contamination.
These sensors arc capable of measuring pollutants such as particulate matter, harmful
gases, oil spills, and chemical residues with high accuracy and sensitivity. The collected
data is transmitted wirelessly to a ground station for analysis and visualization, enabling
stakeholders to make informed decisions regarding pollution control and remediation
sirategies

Key components of the Pollution Detection System include UAV platforms equipped with
environmental sensors, onboard data processing units, communication systems, and a
tentralized monitoring and control interface. Additionally, machine leaming algorithms

may be employed to enhance data analysis and enable predictive modelling for pollution
trends,

The implementation of the proposed Pollution Detection Sysiem offers several
Wdvanages, including rapid response to pollution incidents, cost-effectiveness compared
f° iraditional monitoring methods, and reduced risk to human health during data collection
I hazardous environments. Furthermore, the system can be customized to meet specific
Monitoring requirements and integrated with existing environmental monitoring networks
foe comprehensive pollution management,

0‘{““". the integration of UAV technology with pollution detection capabilities represents
A significant advancement in environmental monitoring, facilitating
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B Introduction

s i e 5 Ot A st e et
s v.n“ of b‘)""‘d nature. Mﬂlmam'ials.'me ﬁ:l‘l::m!s ?’_’“du‘;ﬂ “Nhi-ch dlow'n llllcri?l( to show the
fit pe OB o 'uu;?nal;.wn:;:?-: ks i oS are made by wﬁmlcwm;h‘hi:mmmmpw -
i fh‘m:'“ ks alh:r, &;‘;i“m'“g manner. The properties it do::om will nu“:;.;:
i"':,,ouale level to mandpulate and cm’*‘mwl e'mgrunmmw designed structure. They are designed

jes but it is due o its geometry/structise of
Mumm-mndmﬁt-all. small physical stuctures or subwavelength structares

+  Size and periodicity of unit cell-smaller than the wavelength of the incident wave.
* Negative refractive index to bend light in uncosventional ways.

»  Unique electromagnetic responses such as negalive permittivity & permeability.
* Size of the unit cell is of order less shan b4, Where A is the wavelength of the incadent

clectromagnetic wave.
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A

fig- permitiviey v permseability groph ,



Guru Ghasidas Vishwavidyalaya
A Contr Faorty Etibichod b o (e s 1009 N 25 o1165)
Koni, Bilaspur - 495009 (C.G.)

§

k*”l 2% 9 2t srfte S fofip)
wF, RATEgR - 495009 (B1.)

Mujor Praject Report
Ou

DEEP LEARNING BASED FACE EXTRACTION AND ITS
ENHANCEMENT FROM SURVEILLANCE VIDEO
Submitted in the partial fulfilloent for the awnrd of dogree of Bachwlor of
Techuology
In
Electronics and Communication Engineering By

Tejas Bibekar (20106010)
Tanmay Giram (20106021)
Nishant Wankhade (20106070)

B, Toch, VII Somestor
Under the guidance of

Mr. Jitendra Bharfdwaj
(Asst. Professor)

DEPARTMENT OF ELECTRONICS AND COMMUNICATION
ENGINEERING SCHOOL OF STUDIES

IN ENGINEERING AND TECHNOLOGY
GURU GHASIDAS VISHWAVIDYALAYA, BILASPUR (C.G.)
(A CENTRAL UNIVERSITY)
SESSION: 2023-24



Guru Ghasidas Vishwavidyalaya
A Contr Faorty Etibichod b o (e s 1009 N 25 o1165)
Koni, Bilaspur - 495009 (C.G.)

gl RAeaffEnsg

ot 2008 3 259 Sule sefte Sle o)

wFi, R - 495009 (B.)

DEPARTMENT OF ELECTRONICS AND COMMUNICATION
ENGINEERING

SCHOOL OF STUDIES IN ENGINEERING AND TECHNOLOGY
GURU GHASIDAS VISHWAVIDYALAYA, BILASPUR (C.G.)
(A Centeal University)

CERTIFICATE

[ bereby certify that the work which is being presented in the B.Tech. Major
Project report entitled “Deep Learning Based Face Extraction and its En-
hancement From Surveillance Video " in partial fulfillment of the require-
ments for the award of Bachelor of Technology in Electronics and communication
Enginessing and submitted to the Departaent of Electronies and communication
Engincering, School of studies in Enginesring and Technology, Guru Ghasidas
Vishwavidyalaya, Central University Bilaspur, Chhattisgarh INDIA is an authen-
tie record of my own work carvied oul during a period from December 2023 to
May 2024 (VIII semester) undor the supervision of Mr. Jitendra B waj
(Assistant Professor) ECE department v\
Signat r
Mr. Jitesftira Bharfdwaj

(Assistant Professor and Guide)

o
Head: Pr. Soma Das
Electronics and Communication Engineering Department

fngmege (g8, W Tt aftwifed)
H.OD. b Engrening

Instilute of Technolog
v, o (w.,

GG V. {CG)



wFR, R - 495009 (B1.)

g Ry

it 008 8 25 9 Sle sefte Sl P

Guru Ghasidas Vishwavidyalaya
A Coutra Tty Esabichod by o Comral oo A 109 N 5.1065)
Koni, Bilaspur - 495009 (C.G.)

1 Introduction

Video survelllance systoms linve beconw incressingly povalest in modlern society,
playing nocrecind role in enhancing poblic safeéy and seeurity, lowever, the of
foctiveness of these syscems is often lundered by Jow-resolution footage of poor
visual quality, making it challenging o extract nod idontify individunks of interest
accurately. This fimitation was highlighted iz n recent inchdent invelving & theft
at our residence, where the elosid-cireuit televigion (CCTV) foatage captural the
perpetrator’s actions but foiled to provide a dear and rocognizable depiction of
tlseie face.

Ins response to this problem. oar project wimed to develop a comprabansive soli-
tion for extracting and onhencing fac images from video footage. The primasy
objuctive wus to leveruge state-of-the-srs computer vision s deep learning toch-
niques 10 improve the visual quality aad resolution of face bounding hoxes, thereby
Incilitating better identification and recoguitica,

Specifically, we emplayed the YOLOvS pose detection model 1o localize human key-
points within video frames, enabling the extraction of face bounding baxes based
on detected fuckal landmurks. Subsequently, we explored vurious upswmpling wod
soper-resolution techuiques to enbiasice e resolution and visual clarty of the ex-
\racted firos images. Thie nvolved experimenting with conventional methods such
as Upsampling, Conv2D and Conv2D Transpose Inyens, ax well we leveragiog the
advanced Image Super-Resolution using Enlanced Super-Resolution Cenerative
Adversarial Networks (ESRGAN) pre-trained moded,

While the scope of this project was [imited to testing on video footuge with re-

latively highor visual quality than the CCTV recording from the theft incident,
our work slmed 1o demonstrate the potential of deep lenening-based techmiques for
improving face recognition capabilitios in survelllance applications. The proposed
solation contributes to the field of computer vision by offering ot nutomaled sohe
Gon for fsce extraction and cnhmectnont, potentinlly addressing the challeages

posed by Jow-resolution or poor-quality video data

L)
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(r 3. INTRODUCTIONS

in today’s digisal landscape, the exponential prowth of data presents both opportunities and challenges for
nformtion retrieval and access. As the volume of digilal content continues to expand, asers increasingly
face difficulties in efficiently locating and extracting relevant information from vast repositories of
gocuments. This trend underscores the pressing need for innovative solutions that can facilitate seamiess
gocess 10 knowledge resources while minimizing the cognitive burden on users, The emergence of
conversational Al technologies, such as chatbots, has revolutionized the way individuals interact with
information systems. Chatbots, powered by natural language procsssing (NLP) algorithms and machine
leaming models, enable users to engage in natural language conversations to perform a wide range of
1sks, from retrieving information to completing transactions and aceessing services. By leveraging the
cspahibties of chatbois, organizations can streamline communication channels, improve eustomer
sspport, and enbance user experiences across various domains. Motivated by the growing demand for
efficient information retrieval systems, this project focuses on the development of & chatbo! equipped
with document search capabilities. The objective 18 to creste an intelligent assistant that can assist users in
rerieving information from uploaded PDF documents through conversatioral interactions. Unlike
conventional search engines that rely solely on keyword maiching, the proposed chatbot leverages both
tnditional document search techniques and advanced Al-driven responses to defiver accurate apd
contextually relevant answers o user querics. By integrating document search functionalities into a
conversational interface, the chatbot offers wsers & more intuitive and officient way 1o interact with
nformstion repositories, eliminating the need for manuzl browsing or keyword-based searches. This
mtroduction cutlines the scope, objectives, and methodologies of the Docu-Bat system, emphasizing its
rdevance in today's digital kandscape and its potential to transform traditional decument mansgement
procsses.,

Background

Traditional docurnent mansgement systems have typically relied on manual soeting, filing, and retrieval

Processes, which are not only time-corsuming but also prone to error. With the advent of digital storage,

Hectronic document mansgement systems (EDMS) came Into play, which improved some aspects of
document handling but still often required significant manual intervention for data retrieval and lacked

advanced capabilities for hendling complex queries and analytics, The exponentinl gronth in data volume

funber complicates this scenario, demanding more robust, intelligent, and mutomuted solutions. The

Pocu-Bot project emerges as & response 1o these needs, integrating Al technologies such as naturnl

BE processing (NLP), machine Jenming (ML), nnd semontic wnderstamding to peovide a
*ophisticared documens QuEry SySIem.
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CHAPTER-1

L INTRODUCTION

This projact combines computar vision with real
o impOrtant tasks: alworld applications to improve satety and security. It tackles

Helmet detection: This ensures riders comply with helmet law

5, reducing h 1
Jisicn algorithms automatically cf for helmats, s et ng head injuties in accidents, Computar

feement and promating safety.

Utense plate recognition: This tachnelagy benafis traffic monagemant, law enforcement, and parking cortrol.

By using OpenCV to identify license plates in camera footage, the system enables functions like vehicle tracking
and security survelllance,

OpenCV, 8 m_e computer vision library, is the backbane of this project. It pravides taok for image processing,
object detection, and character recognition. This allows for real-time analysis of video feeds and images,
leading to faster responses.

The project involves several steps: praparing images, detecting cbjects (using techniques ke Haar cascades
or deep Jearning), and extracting licerse plate numbers weh OCK. These elements wark together as 8 unified
system that can be adapted to various situations.

Overall, this project using OpenCV represents 3 sigrificant advancement in applying computer vision for safety
and security. By automating helmet detection and Rconse plate recognition, it contrbutes 1o safer roads,
stranger law enforcement, and 3 more secure ervironmant

1.1 LITERATURE REVIEW:-
Helmet Detection Techniques: o
Researchers are exploring various methads for accurate detecting helmet in images and videos, Daep leaming
spproaches, like comvolutional neural nesworks (CNNs), show promise in achieving this under conditions and
ke “Resl-Time Helmet Detection for Motorcycle Riders Using Deep

Learning* demonstrate the importance of training deep learning models on large datasets.

Number Plate Recognition (NPR):

NPR technology plays a crucial role in traffic manmmml;!:: lg'g;t:nn;:; :: "'W‘tt"‘;:‘ ‘:‘:""
explores combining OpenCV with Optical Charactar Recogn T X
OCA Engine®. These studies highlight the product 61 ¢

Plate numbers from camera footage.

1,
"*MNM: thW#wMtﬂmwlchu 0
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1.1- Introduction

CHAPTER 1: INTRODUCTION

This project wants to make wind turbines work better by using a special computer program called
Maximum Power Point Tracking (MPPT), This progrm helps the turbines to get the most power from the
wind by adjusting how they work. Usually, MPFT programs like Perturb and Observe or Incremental
Conductance are used, but they might not always work perfectly, especially when the wind is changing &
lot. So, this project is trying something new by using n type of computer program inspired by how our
brains work, called Artificial Neural Networks (ANNs). These programs can learn and adapt really well,
which makes them great for tricky tasks like optimizing wind turbines. By using ANNSs, the project hopes
10 make wind turbines work better in different wind conditions. In simple terms, the project 15 using smart
computer programs to make wind turbines moee efficient, which helps us use more clean energy from the
wind,

1.2- Objective

The task at hand involves designing and training an Artificial Neural Netwark (ANN) model to predict the
oplimal operating point for maximum power extraction from wind turbines. This means wtilizing input
parameters like wind speed and turbine characteristics to build a robust ANN architecture capable of
efficiently tracking power output. The first step is to create an ANN model that can effectively learn and
adapt to different wind conditions and turbine configurations. This involves selecting appropriate network
architecture, activation functions, and optimization algorithms to ensure accurate prediction of the optunal
operaling point. Once the ANN model is designed, it needs to be trained using historical data to leam the
relationship between input parameters and optimal power awput, This training process involves adjusting
the netwark’s weights and binses to minimize prediction crrors and improve accuracy. After the ANN model
is trained and validated. it can be integrated into the control system of a wind turbine model sinmulated in
MATLAB Simulink. This integration allows the ANN-based Maximum Power Point Tracking (MPPT)
nlgorithm 1o be embedded within the control framework of the turbine, With seamless integration, the
ANN-based MPPT algorithm can continuously analyse input parameters such a3 wind speed and adjust
turbine operating parameters in real-time to optimize power gencration. This means the wind turbine can
dynamically adjust its operating paint (o exXtract maximum powee from the wind under varying conditions,

ulimately improving efficiency and performance.
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[ntreduction
11 An ovcrvicw of ijeﬂ SWPQ

This preject aims (o develop an innovative sodution that
in refining their pronuaciztion and spoken Engfish 1
Cloud Speech-do-Text, the app pravides real.ti
imgrenemesl.

leverages sdvanced spesch recogaition technology to assist users
ucncy, By hamessing the power of open-sourze APfs such as Google
me feedack on pronunciations accurscy and identifics areas for

Fustheemrs, the P '“""‘.‘“"’ text-to-speech funcliccality and interactive reading exercises to offer wwers a
compechensive leaming expericnce. Through a combination of sutting-cdge technalogy and pedigogical swategics, the
Proqumcialion Improvement App socks to democrstize acoess 10 higtquality knguage education and empower |

o achicve their language kearming goals.

With the demand for English proficiency conlissing to rse acrass global indusiries, this project bolds immemse potential
1 make 0 messinglul impact oa the fives of language Icamers woridwide. Through metiudous rescarch, development,
asd testing, the Pronunciation Improvement App aims 1o set & sew standaed for language leaming lools, acilitieg
wrealer linguistic flucncy and confxdence ameng uscrs.

1.2 Categorization of English Reading and Speaking

In the realss of English language leaming and proficicocy development, vanious types of reading and speaking sctivities
sy crucial roles in enhancing compeehensicn, prooueciation, and flucicy. Here are some comman fypes:

Types of English Reading:

L. Silent Reading: This involves reading text without svealizing the words. Silent reading is often used for individml
practe und comprebiension bailding.

L Oral Reading: In oral reading. individwls read aloud from 1 jext. This practice helps imgeove pronundiation,
Mionation, and Muency. .

5. Simming: Skimming favoivas quiekly glancing hrough 8 1ex 1o gst & genern e ofits coment, W & ) "
racting madn ideas and identifying key poines.

searching & lext foe specific infoemntion. 1t belps readees levare details of

% Scanming: Scaning is the act of quickly

£15 10 specific questions. |
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Chapter 1

Introduction

1.1 Introduction to the Project

In recent years, the landzscape of machine earning and computer vision has witnessed
a profound shift in technology, particularly ln the realm of object detection and
tracking. ‘Traditional machine learning algorithms like Support Vector Machines
(SVMs) have Jong been Lhe comerstone of such tasks, providing reliable solutions for
classification problems. However, the emergence of Convolutional Neural Networks
{CNNs) has revolutionized the ficld, offering unprecedented capabilities in real-time

object detection, tracking, and recognition,

1.1.1 Utilization of SVM

Historically, Support Veclor Machines (SVMs) have servod as a go-to choice for
variouns cassification tasks, including alertness tracking and drowsiness detection.
SVMs are renowned for their ability to separaie data points into different classes
by maximizing the magio botween them in high-dimensional space. [n the con-

text of alertness tracking, SVMs have been employed with techniques such us facial

landmarking technology to detect subtle changes in [acial expressions or features

indicative of drowsiness. While SVMs have provided satislactory results, they of-

ten require handeraftad leatwes ancl yny struggle with complox visunl patterns ot

real-time processing damuds,
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CHAPTER §; R CTI

The conventional attendance monitorin

the trend and the technology gap. For instance, passing the everyday atiendance

sheet to a hug? number of students in a class s extremely risky and it hampers
the consideration of the students in the elass, On the ofT chance, if the teacher

me:lthm documents, all the significant attendance records are lost without
oubt,

g framework has a few impediments with

Therefore, it is a critical subject 1o track and manage student’s attendance in
school, college, and university environment. So, there is a need to manage the
student attendance records automatically by using information technology
management system in a faculty 1o assist the maintaining attendance.

In today's tech-driven world, numerous technologies promise autorated
ultend'ancc tracking solutions, However, our focus is on delivering a cost-
effective, accessible, and user-friendly alternative. Enter the RFID-based
nltcndgnce system ulilizing the ESP32 microcontroller. Unlike complex and
expensive allernatives, our project prioritizes simplicity and affordability
without compromising on functionality. By hamessing the power of RFID
technology and the versatility of the ESP32, we aim to provide an efficient yet
straightforward solution for attendance management. Through this project, we're
making awrendance tracking accessible to institutions and organizations of all
sizes, ensuring that managing attendance is no longer a difficult task.

An RFID-based attendance system utilizing the ESP32 microcontroller presents
& modemn and efficient solution for tracking attendance in various settings, such
as schools, offices, or events. By leveraging RFID technology with the powerful
capabilities of the ESP32, this system offers seamless identification and logging
of individuals through RFID tags. With the collected data, users can casily
monitor attendance records and track attendance trends. Furthermore,
integrating the system with a mobile application provides convenient access to
attendance information, allowing users to view real-time attendance data and
generate reports effortiessly. This combination of hardware and software creates
o robust and user-friendly solution for streamlined attendance management.

1.1 RFID Technologv:

RFID (Radio Frequency ldentification) technology is a sophisticated system
that relies on electromagnretic fields 10 automatically identify and track
objects. At its core, RFID involves three primary components: tags, readers,
and middleware. Tags arc small electronic devices equipped with a chip and

9
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CHAPTER1

.1 INTRODUCTION

Disease prediC(iOl? using patient treatment history and health data by applying data
mining and machine leaming techniques is ongoing struggle for the past decades.
Many works have been applied data mining techniques to pathological data or
médical profilesfor prediction of specific diseases. These approaches tried to predict
the reoccurrenceof disease, Also, some approaches try to do prediction on control
and progression of disease. The recent success of deep leaming in disparate areas of
machine learning has driven a shifi towards machine leaming models that can learn
rich, hicrarchical representations of raw data with little pre-processing and produce
mere accurate results, With the development of big data technology, mare attention
has been paid to disease prediction from the perspective of big data analysis; various
researches have been conducted by selecting the characteristics automatically from
a large number of data to improve the accuracy of risk classification rather than the

previously selected characteristics.

The main focus is on to use machine leaming in healthcare to supplement patient
care for better results. Machine leaming has made casier to identify different discases
and diagnosis correctly. Predictive analysis with the help of efficient multiple
machine learning algorithms helps to predict the disease more correctly and help

treat patients.

With the increase in the number of patients and discases per annum medical system
is overloaded and with time became overpriced in many countries. Most of the
discasc involves a consultation with doctors to urge treatment. With sufficient data
prediction of discase by an algorithm are often very casy and cheap. Prediction of
disease by watching the symptoms is an integral part of treatment. In our project,
we've tried to accurately predict 2 discase by watching the symptoms of the patient.
The 4 different algorithms for this purpose and gained an accuracy of 92-95%. Such
asystem can havea rcally large potential in medical treatment of the longer term. An
intelligently interface to €ncourage interaction with the l'rmnewor!:. \\'F\'c
additionally tried tosignify and visualized the results of our study and this project.

Currently, a day’s doctors square measure adopting

(]
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CHAPTER 1

INTRODUCTION
Motivation.

The main goal Is to improve the efficiency of the personal assistant application by giving the sgent the
ahilzy to leam. Hecauss the ngens typically performs a lage number of repetitive activitica, previos
experiences can be applied to similas future scenarios. We propose 2 leam bydoing agent the will sid the
uscr in compieting tasks, The task at hand & 10 manage the user's desktop or Laptop profile. Every user has
a dadly schedule that requires them to place thelr desksop of lageop at 3 distance for a period of time,

Problem Statement:

Users engage with their computers for a variety of purposes in today's fast-paced digital workl,
from personal organizing and enjoyment to woek-related activitics. But wsing n Keyboard and
mouse the old-fashioned way can be laborious and time-consuming. Our goal is to develop an
imelligent desktop assistant that improves user productivaly, sccessibility, and overall experience
in order to address this.

Objective of the Project:

Of course! The creation of an intelligent and ofTective 100l that improves user productivity,
sccessibility, and overnll experience is the main goal of the desktop assistant peoject, Let's dissect
the main goals,

Scope:

Users and their computers can communicate easily thanks 1o the desktop assistam.
Voice commands and text input are two ways that users can communicate with the system,
It accomglishes tasks, answers questions, and gives perinent information.

1.1: PROJECT INTRODUCTION

Our goal in this project is to design and create an intelligent deskiop assistant, a multipurpose tool
that improves user productivity, makes daily activities easier, and enhances the computing
experience in general, Regardless of your role——professional, student, or just sameons who uses a
computer 3 lot—this helper will be your rustworthy partner.
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ABSTRACT

The search for ndvanced THz nbsacber has progress in both broadbard and multiband absomption
lechnologics. This rescarch produces n novel design for metal-free THz absorber. By using
diclectric materials and progressive structural engineering, the proposed shsorber establishes high
performance across a wide raage of THz frequencies without depending on traditionsl metallic
components. The sbsorber's performance is estimated through theoretical simulations, showing
particular improvements in absorption efficiency and bandwidth compared to conventional metal-
based absorbers. This development opens mew applications in THz sersing, imaging, and
communication, whercas metal-free materials offer advantages such as cost effective and reduced
complexity.

This thesis focuses on the study and optimization for an innovative technique for achieving
broadband and necar unity ebsorption in Metal-Free Absorber (MFA) using graphite and graphene
within the THz range. The MFA design consists of graphite/graphene skots and noiches at the top
that function as resonators, a diclectric Si0z, substrate in the middle, and 2 graphite/graphene sheet
at the bottom. Graphite/Graphene is chosen for its excellent electrical properties and thermal
stability in the THz region, which contribute to the sbsorber's high performance. And the ahsorber
is also designed 1o operute effectively over a wide range of incidence angles and also examine the
sensing performance of ab absorber which make it a promising solution for a wide range of
technologicsl fiekds, including biomedical use, imaging, energy harvesting, detection, sensing, and
solar cells.

Vil
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The cphancements of devices which operate using clectromagnetic waves are really

important s we are living in an increasingly interconnected intelligent workl. The

electromagnetic (EM) spectrum is vast and diverse, with various regions used for
numerous of applications. Yel, ooe region is largely umtapped region of the whole

specirum L.¢. the Terahertz (THz) region. Between microwaves and visible light this

region occupies the spectrum of wavelengths lic between 3 mm to 30 pm devices that
operaie at micrawave or smaller fraquencies are termed as electranic materials, und the
devices working with visible light or higher frequencies are termed a5 photomic materials.
The THz regson, which lics betweea these two domains, is challenging to develop devices
that operate with THz waves and generating THz waves. Instead of these challenges,
interest in THz technology has started in the 21* century. Interests in the praduction of
THz waves have increases which lead to increase focus and research (n this area. As &
result, THz waves progressed lot and simed 0 overcome the technical barriers to fully
explore the potential of this intriguing part of the electromagnetic spectrum.

1.1 BACKGROUND

The study of ¢lectromagnetic absorbers began in the mad of 19305 an wave absorbers for
the 2-GHz bend &t Naamlooze Vennootschap Machinericen in the Netberlaeds [1].
During World W 11, sadar abaorbers for military wie became an impartant point of
research, mainly through projects like the MIT Radiation Laboratory in the United States
{2] and the German Schomstcinfeger Project [3). [n the decades after the war, varkus
electromagaetic (EM) wave absorbers weee proposed, metamaterial and mxtal-free s
using carbon-based msterials and designed for use in anechoic chambers [4).

With the development of metamaterials in the Gte 20" century, 2 significant discovery
aceurred that s metamaterial absorbers. From the Greek word “meta,” The term
"metamaterial” comes meaning "beyond,” and the Latin word “materia,” meaning
“matter” or “material,” show the idea that these materisls have propenies not found in
nature [S], Metamaterials gain their unique peoperty from their planned structures rather
than their base materials, unbke natural materials. These structures are stereo typically
compased of sub-wavelength elements ammanged to manipulate electromagnetic waves in
innovative ways, such as cnhancing, absotbing or blocking them [6]). However,
effectively harnessing THz radiation requires specinlized materials and devices capable
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CHAPTER -1
INTRODUCTION

Modern electronics require specinlized and highly efficient components, which have been
developed as a result of the advancement of semiconductor devices. Schottky diodes are one
of these devices that are essential in many applications because of their special qualitics, which
include Jow forward voltage drop, quick switching, and low power loss. Schotiky diodes are
especinlly useful in high-frequency and high-power applications where response speed and
efficiency are eritical. In this introduction, the Silvaco Technology Computer-Aided build
(TCAD) software is used 10 build and simulate a ZnS-based Schottky diode with a material
composition of 60% p-type silicon (p-Si) and 40% n-type zine sulfide (n-ZnS), Furthermore, it
campares the performance of this diede sgainst other Schontky diodes based on pure silican

(Si), zine telluride (ZnTe), and gallium arsenide (GaAs), demonstrating the supeniority of the
ZnS-based device,

Figure 1.1 Schormiy Diose

The German physicist Walter Schottky is credited with first describing the rectifying behavior
seen at the metal-semiconductor junchon, hence the name Schottky diodes. Schottky diodes
are created when a metal and a semiconducior come into contact, as opposed 1o traditional pen
junction diedes, which depend an the inferaction between petype and n-type materials. In
comparison to silicon p-n junction diodes, which produce o forward voltage drop of 0.7 volis,
this metal-semiconductor junction produces o reduced forward voltnge drop, usunlly between
0.2 and 0.3 volis, Higher efficiency results from this reduced voltage drop, particulaely in

applications that arc power-sensitive.
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ABSTRACT

Tl system's channe] capecity is a key factor in improving tbe overall performance of wireless
communication systems. A very less signal-io-noise ratio (SNR) occurs 2t the receiving ead of
wircless communication. Channel capacity depends on bit error rate, distunce, SNR, and system
handwidth. Our analysis in this investigation has focused on improving the OTFS system’s
channel capacity by examining #s SNR and spectral efficiency. The average power, noise
varintion, signal wavelengths, and object distance all affect the OTFS signal-to-noise ratio
{SNR). We have tried to analyze these parameters 1o improve system capacity. The OTFS
system's spectral efficiency is dependent on the signal's wavelength, average pawer, doppler
shift, and lstency as well as object distance. The SNR and spectral efficicncy of the OTFS

system for radar applications Bave been found to nise with the average power and wavelength
of the signal,

Keywerds- Orthogonal Systems, Signalto-Noise Ratio (SNR), Time-Frequency Space,
Optimization, Distance, Nose Variance, Average Power
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Chapter 1:
INTRODUCTION

1.1, Before Emerging of OTFS System,

Before the emerpence of the OTFS (Orthogoma! Time Frequency Space) system,
communiction systems primarily relied on modulation techniques like OFDM (Orthogonal
Frequency Division MuRiplexing) and other traditiona| methods. OFDM, in perticular, gained
widespread adoption and became @ comerstone of many wircless and broadband
communication standards.

During this time, the focus was on optimizing existing modultion technigees and improving
their performance in various communication scenarios, Efforts were made to cobance spectral
efficiency, increase data rates, improve robusiness to chansel impairments such as omktipath
fading and Doppler shifts, and reduce implementation complexity.

Additionally, researchers and engincers explored akiemative modulation schemes, signal
processing technigues, aad system architectures to address the evolving requirements of
modemn commanscation systems. This incleded t2e development of mvaltiple antenna systems
(MIMOD), adaptive moduhtion and coding techniques, aod advanced errar carrection coding
schemes.

However, despite the advancements made with OFDM and other modulation techniques, there
were still challenges in highly dynamic environments with fast-moviag users, severe mukipath
fading, and rapidly charging channel conditions. These chalienges led to the expleration of new
modulation techniques like OTFS, which offers unigee advantages in handling time-varying
channels and improving system performance in challenging SCENArios.

1.2, OFDM (Orthogonul Frequency Division Multiplexing)

Orthogonal frequency division multiplexg (OFDM) has recently been a promisiag

modulztion schemse in optical communication systems, It provides a stroightforward way to

accommodate high data rate links to goin o robust performance, Conventiorally, quadratuce

amplitude modulation (QAM) is commonly adopled in optical OFDM commanication systems,

because of its high spectrum cfficiency (SE) andd simple implementation. However, OFDM-

QAM suffers a harge imercarrier interference (1CT) and spoctrum leakage In & proctizal nonideal
n
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Abstract
This work presents a novel frequency selective surface (FSS) based switchable absorber
I rasorber, cnabling dynamic control over clectromugnetic wuve absorption and
reflection. The proposed design leverages a reconfigurable FSS, integrated with a
switchable resistive layer, to achicve adaptive absorption and reflection propertics.
When applying a control voltage, the FSS elements can be toggled between absorptive
and reflective states, allowing for real-time manipalation of electromagnetic waves.

The FSS design comprises a periodic artay of metallic patches on a dielectric substrate,
optimized for resonance at specific frequencics. The switchable resistive layer,
comprising PIN diodes or reactors, is intcgrated with the FSS clements to modulate
their impedance, When activated, the resistive layer alters the FSS's electromagnetic
propertics, switching the structure between absorptive and reflective modes,

Simulation results demonstrate the FSS-based switchable absorber / rasorber’s ability
to achieve high absorption (>90%) and reflection (>80%) levels at desired frequencies.
The design's ability to reconfigure enables the adaptive tuming of the absomrion and
reflection bands, allowing for applications in advanced electromagnetic systems, such
as radar, communication, and sensing,
The proposed switchable absorber [ msorber offers significant advantages over
traditional fixed designs, including enbanced flexibility, reduced size, and increased
functionality. Potential applications include:

e Adaptive clectromagnetic camouflage

= Dynamic radar cross-section control

o Reconfigurable antennas and filiers

e Flectromagnetic shiclding and absorption
This innovative design paves the way for next-generation clectromngnetic devices,
enabling real-time control over wave propagstion and interaction, The FSS-based
switchable ahsorber / msorber's versutility mnd reconligurability minke it sn prrractive
solwion for various applications, from military o commercinl and industrial uses,
radome, wireless communication nnd also reduce e pit-o-band signals.
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CHAPTER -1

CHAPTER -1
INTRODUCTION

The modern communication system uses several components that require
transmission in one specific band, while out-of-band signals must be minimized. In
practical cases, devices have poor rejection performance for out-of-band signals;
hence out-of-band signals are also received. Absorption of out-of-hand signal can be a
good solution to this issue, The device that pravide transmission of the desired band
and absorption of out-of-band signal is called a rasarber. A rasorber is a combination
of absorber and filter. The filter allows the desired signal while the absorber
completely absorbs the EM signal. Both absorber and filter can be with metamaterial
or frequency selective structures (FSS). Further, the modemn era also demands dual
functionality structures in stealth and communications; hence, rasotber is a very
uscful component for stealth and 6G wireless connections,

1.1 Rasorber

The rasorber is the combination of absorber and frequency selective surfaces
[1-2]. The capability of rasocbers to combine the frequency selective transmission and
resonant absorption [3-5] i3 accomplished by cmploying periodic arrays of diclectne
[6] or metallic [7] components on a substrate. Rasorber provides a frequency-
sclective response and resonant absorption ot different frequencics. Alse, frequency-
selective surface filters the EM waves based on frequency. By integrating these
technologics, rescarchers created Rasorbers, which combine the benefits of both
waorlds.

In the electromagnetic (EM) rescarch, the quest for innovative maerials and
technologics has led to the development of Rasorbers, an innovative solution for
controlling EM waves. Rasorbers, and “radar absorbers” are artificinl suckuces
¢ngineered to manipulate EM radiation in & new way. This technology has far-
reaching implications for various Helds, incloding nelar commumication systems [§],
electromagnetic interference (EMI) mitigation [9], ind stealth technology [10),

Rasorbers aperate on the principle ol resonunt ubsorplion and transmission at
specific frequencies. 11K cirellly desgned by metllic or diclectric elements and
intersets with incident EM waves, This interuction leads 1o the sbsorption of specific
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ABSTRACT PAGE

OBJECTIVE:

To get the vocationa training at South East Central Railway, Bilaspur (C.G.), and for gaining
experiences about working culture and environment on technical aspects (related to PRS, UTS,
RAILNET, etc.) aong with overall experience.

METHODOLOGY::

e During the vocational training, the instructor imparted information related to Indian
Railways in simple and clear language on training aspects by adopting vocational and
exposition approach. The information given by him verbally was written down by all the
trainees and saved in their notes.

e During the training, al the trainees were taken to al the important places like office,
workshop, store, control panel, and railway platform or junction for demonstration and
inspection of important areas and their related equipment.

e After submitting the written report of the information and knowledge gained by the trainee

during their training periods, the trainees were provided with internship certificate.

KEY OUTCOMES:

e Inthistraining and internship, the trainee got necessary and essential information about
the relevant topics of the Electronics & Communication Engineering branch and the work
culture and all the necessary aspects around the communication field.

e We got a detailed understanding about the application, technical knowledge and field work
of important points like UTS, PRS, IPIS, IPS, Battery Maintenance, OFC, RailNet,

telephone exchange.
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Abstract

During the course of my summer internship at IBY D Technologies Pvt Ltd as arobotics design engineer,
| contributed to the development of an autonomous mobile robot (AMR) designed for warehouse
automation. The project entailed a comprehensive approach, from conceptual design to functional
prototyping, aimed at addressing both the technical and operational requirements of warehouse
environments. The robot, intended to streamline material handling and sorting, was devel oped with an
emphasis on efficient navigation, adaptability to multi-terrain surfaces, and real-time object detection
for robust performance in dynamic environments. Theinitial phase of my work involved the creation of
a Quality Function Deployment (QFD) and comprehensive benchmarking against existing solutions, to
ensure that our product met competitive and operational standards. | further developed the component
list and Bill of Materials (BOM), which detailed the cost-effective and technically sound components
required for the robot's assembly. My work also encompassed the structural design of the robot, where
I was responsible for both functional and aesthetic considerations, ensuring that the product’s design
was optimized for operational efficiency, durability, and user appeal. This process included extensive
product sketching and refinement of the Color, Material, and Finish (CMF) to align with modern
industrial design trends. To visualize and validate the design, | created a detailed 3D model of the robot
using Blender and proceeded to fabricate a 3D-printed prototype using Fusion 360. On the technical
side, I worked extensively on the robot’s navigation system, simulating the Simultaneous Localization
and Mapping (SLAM) algorithm using a 3D LiDAR sensor in MATLAB’s Robotics Toolbox. This
enabled real-time, autonomous navigation and mapping of warehouse environments. Additionaly, |
developed an object detection system using an RGB camera and depth sensors, enabling the robot to
accurately identify and interact with its surroundings. A key aspect of the robot's functionality was its
ability to handle objects autonomously, which required the design of a robotic arm for picking and
sorting tasks. I conducted the inverse kinematics calculations necessary for the arm’s precise
movements, ensuring that it could effectively grasp and manipulate items within the warehouse.
Moreover, the robot was designed to be compatible with multi-terrain environments, which led me to
simulate its suspension system using Adams software to ensure stability and performance across varied
surfaces. In terms of software development, | worked with ROS 2 and Gazebo for the simulation and
integration of the robot’s systems. These tools were crucial for testing and optimizing the robot’s real-
time performance in complex environments. My efforts contributed to securing incubation for the
product at two prestigious incubation centers in Tamil Nadu. Additionally, the robot was selected to
represent our incubation center at an international automation conference, showcasing the product’s
innovation and potential for real-world application in the logistics sector. This project provided
invaluable experience in the interdisciplinary fields of robotics design, mechanical engineering, and

automation, while also highlighting the importance of innovation and practical application in real-world.
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ABSTRACT

This report presents the key experiences and learnings from my industrial training in Indian Railways in
the *Electronics and Communication* domain provided a comprehensive understanding of the
communication systems and electronic technologies employed in one of the world’s largest railway
networks. The primary focus was on the role of electronics and communication systems in ensuring
efficient and safe railway operations, which included signal processing, communication protocols, and
safety mechanisms.

Throughout the internship, I was introduced to various technological aspects, including:

*Railway Signaling Systems: Gained practical knowledge of modern electronic interlocking systems,
automatic signaling, and the role of microprocessor-based signaling systems in managing train
movements.

*Communication Networks: Hands-on experience with railway communication systems such as VHF
(Very High Frequency) and UHF (Ultra High Frequency) wireless networks, GSM-R (Global System for
Mobile Communications — Railway), and optical fiber-based communication setups that ensure realtime
communication between trains, control rooms, and stationmasters.

*Train Control Systems: Studied the working of centralized traffic control (CTC) and automatic block
signaling (ABS), focusing on how electronics and communication systems help improve operational
efficiency and safety.

*Safety and Surveillance: Exposure to the role of electronic sensors, track circuits, and CCTV
surveillance systems in enhancing railway security and safety. Observed how these technologies detect
faults, monitor stations, and ensure passenger safety.

*Power Supply and Control Systems: Learned about the role of uninterrupted power supply (UPS) and
control systems for signaling and telecommunication, ensuring reliability and availability of systems.

The internship provided valuable exposure to the integration of electronics, communication, and
automation in railway operations, enhancing my understanding of how modern technology plays a
crucial role in the functioning of Indian Railways. The hands-on experience and interactions with
industry experts significantly deepened my knowledge of practical applications in the electronics and
communication field, which will aid in my future career endeavors.
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ABSTRACT

During my internship at Indian Railways, | gained hands-on experience in a variety of digital and
communication systems essential for railway operations. The primary focus of the internship was on the
maintenance and networking of digital systems, including the Telephone Exchange and Optical Fibre
Communication System. | worked closely with the Railnet infrastructure, ensuring smooth connectivity
and maintaining the Quad Cable Communication System.

Additionally, | gained insights into the Public Announcement System and explored the Passenger
Reservation System (PRS) and Unreserved Ticketing System (UTS) operations. | was also introduced
to Mobile Train Radio Communication, enhancing communication safety between trains and control
centers.

Furthermore, | familiarized myself with the e-office and Human Resource Management System
(HRMYS), key digital platforms streamlining railway operations. | learned about the Signal Interlocking
System and basic signaling systems, which ensure the safe movement of trains. Thisinternship provided
me with a comprehensive understanding of modern communication, digital management, and signaling
systems, equipping me with practical knowledge of railway infrastructure.
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ABSTRACT

This report presents the key experiences and learnings from my industrial training in Embedded
Systems, Robotics, and Automation at MSME Durg. The training provided me with the opportunity to
gain in-depth knowledge and practical experience in embedded systems, working with avariety of
tools and platforms, including Keil, Proteus, Arduino IDE, and TIA Portal.

Throughout the training, | was involved in several hands-on projects such as the development of an
Obstacle Avoidance Robot, a Bluetooth-controlled robot, and a Multi-Mode Robot Car, along with
systems like the Smart Shopping Cart and Water Level Detection System. These projects involved
interfacing hardware components such as LEDs, LCDs, 7-segment displays, and various sensors
including Ultrasonic, IR, DHT, and Gas Sensors, along with communication protocols like MQTT,
COAP, WebSocket, Zigbee, and Bluetooth.

Additionally, | explored Siemens PLC automation using the TIA Portal software. The experience
significantly enhanced my technical skillsin embedded systems, automation, and robotics, and
allowed me to develop practical, real-world solutions applicable to various industries.

The training has been instrumental in bridging the gap between theoretical knowledge and practical
application and it has contributed greatly to my academic and professional development in the field of
Electronics and Communication Engineering.
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ABSTRACT

This report outline the comprehensive training program at Bharat Sanchar
Nigam Limited (BSNL),where I gained practical exposure to various aspects
of telecommunication. The training covered a range of technical subject
wireless communication, broadband network, fiber optics, switching
technologies and mobile communication system.

One of the core area of focus was how a telephone call is initiated and
successfully connected.

During the training ,we gained hand-on-hand experience in the Main
Distributive Function(MDF) which serves as the central hub for connecting
external customer lines to the exchange equipment. At the exchange level,the
Electronic Worldwide Switching Digital(EWSD) system plays a pivotal role
in call processsing.

The visit to the Power Plant Room highlighted the critical importance of
power management in telecommunication.

In Switching Room, we learned how switching system are configured to
handle traffic, routing and signaling between exchanges.The training also
include the telecom exchanges where we studied the physical and functional
setup of exchanges.

The Fiber Optics formed another key area of focus ,where we study the
principle of fiber optics technology and its advantage over copper wiring.
The training also covered CDMA(Code Division Multiple Access) and GSM
(Global System for Mobile Communication). Currently, our whole Mobile
Communication system is based on GSM. It was 31st March 2002 when
BSNL started these GSM mobile and today it has provided almost 1.2
billions mobiles all over the country.

This training helped bridge theoretical knowledge with practical ,real-world

application in telecommunication.
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ABSTRACT

This report provides an overview of a four-week summer internship at Bharat Sanchar
Nigam Limited (BSNL), focusing on basic telecommunications. The primary objective
of the internship was to gain practical exposure to telecommunications systems,

including network operations, maintenance, and troubleshooting techniques.

The methodology involved hands-on training in various aspects of telecom
infrastructure, including the study of transmission systems, signal processing, and
equipment operation. Participants engaged in site visits, workshops, and shadowing
experienced professionals, facilitating a comprehensive understanding of the telecom

environment.

Key outcomes of the training included enhanced technical skills in telecommunications,
familiarity with BSNL's operational processes, and insights into industry best practices.
The internship not only solidified theoretical knowledge but also fostered critical
problem-solving abilities and teamwork skills, preparing interns for future careers in the
telecom sector. Overall, this experience underscored the importance of practical training

in developing a robust foundation for aspiring telecommunications professionals.
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ABSTRACT

This report presents the key experiences and learnings from my industrial training in Embedded
Systems, Robotics, and Automation at MSME Durg. The training provided me with the opportunity to
gain in-depth knowledge and practical experience in embedded systems, working with avariety of
tools and platforms, including Keil, Proteus, Arduino IDE, and TIA Portal.

Throughout the training, | was involved in several hands-on projects such as the development of an
Obstacle Avoidance Robot, a Bluetooth-controlled robot, and a Multi-Mode Robot Car, along with
systems like the Smart Shopping Cart and Water Level Detection System. These projects involved
interfacing hardware components such as LEDs, LCDs, 7-segment displays, and various sensors
including Ultrasonic, IR, DHT, and Gas Sensors, along with communication protocols like MQTT,
COAP, WebSocket, Zigbee, and Bluetooth.

Additionally, | explored Siemens PLC automation using the TIA Portal software. The experience
significantly enhanced my technical skillsin embedded systems, automation, and robotics, and
allowed me to develop practical, real-world solutions applicable to various industries.

The training has been instrumental in bridging the gap between theoretical knowledge and practical
application and it has contributed greatly to my academic and professional development in the field of
Electronics and Communication Engineering.
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ABSTRACT

This report presents a comprehensive overview of the industrial training undertaken at Rashtriya I spat
Nigam Limited (RINL), Visakhapatnam, focusing on the application of wireless technology in the
plant's communication infrastructure. Wireless communication plays a pivotal role in ensuring
smooth, real-time operations across various sectors of the steel plant. The report outlines the
telecommunication facilities available at RINL and delves into the various communication systems
employed, with special attention given to wireless technology, including Very High Frequency (VHF)
communication systems.
The training covered both theoretical and practical aspects of telecommunication and wireless
systems, exploring how these technologies are integrated within the operational framework of RINL.
The significance of reliable wireless communication for plant operations, safety, and productivity was
emphasized throughout the training.
Key topicsinclude:
e Introduction to Visakhapatnam Steel Plant (VSP): Overview of the plant’s operations and
the critical need for efficient communication.
e Teecommunication Facilities at VSP: A detailled look into the wired and wireless
communication infrastructure.
e Introduction to Communication: Basics of communication theory relevant to industrial
applications.
e Wiredess Communication Systems. Anaysis of wireless systems deployed in RINL,
including their design, implementation, and operational efficiency.
e VHF Communication Systems:. In-depth coverage of VHF systems and ther role in
maintaining secure and uninterrupted communication across the plant.
e Test Equipment: Overview of the tools and test equipment used to ensure optimal
performance of communication systems.
The report concludes by highlighting the vital role that wireless technology playsin the efficiency and
safety of large-scale industrial operations like RINL, Vizag. Insights gained from this industrial
training have significantly deepened the understanding of telecommunication and wireless systemsin

area-world industrial environment.
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Abstract

This internship report presents my experiences and insights gained during my tenure at South
East Central Railway, focusing on severa key technical areas: Unified Ticketing System
(UTS), Passenger Reservation System (PRS), Integrated Passenger Information System
(IP1S), telephone exchange operations, RailNet infrastructure, Optical Fiber Communication
(OFC), battery maintenance, and Integrated Power Supply (IPS) systems.

The report begins with an overview of each system's functionality and significance in
improving operational efficiency and enhancing the passenger experience. | engaged in
hands-on training and observation, which allowed me to understand the technical processes
involved in maintaining and troubleshooting these systems. For example, | learned how UTS
streamlines ticketing, while PRS enhances reservation accuracy and customer service.

Additionally, | explored the workings of the telephone exchange and RailNet, which facilitate
communication and data transfer within the railway network. My work with OFC highlighted
itsrolein providing reliable internet connectivity, while the battery maintenance and IPS
systems underscored the importance of power reliability in operations.

Throughout my internship, | encountered various challenges, including technical limitations
and issues related to system integration. | have included recommendations for improving
system reliability and service delivery, which could further enhance operational efficiency.

Ultimately, this internship deepened my understanding of railway operations and underscored
the vital role of technology in modernizing railway services, preparing me for a future career
in this dynamic field.
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ABSTRACT

This report adopts a pedagogical approach to demonstrate how theoretical computer
science can be applied to provide valuable insights into the behavior of devices that
computer systems engineering aims to implement. These insights are achievable using
the current state of technology.

The study focuses on solid-state signaling and communication systems, which are now
being widely deploved in mainhine railway networks, In this field, safety and system
reliability are of paramount concern. With this motivation, the report addresses two key
issues: the specific challenge of software quality assurance in data-driven control
systems, and the broader challenge of ensuning design dependability.

The first issue involves analyzing and verifying safety properties of the geographic data
that encode control logic for railway interlocking systems. The second issue explores
the reliability and robustness of the communication protocols that support distributed
control systems, which are critical for operational integrity.
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ABSTARCT:

Goals:

To impart both theoretical and practical understanding of computer numerical control (CNC) systems
to the attendees.
to improve participants proficiency with CNC machine programming and operation.

to increase manufacturing operations' efficiency and productivity.

Techniques:

Theoretical Sessions. Talks on safety procedures, programming languages, machine components, and
CNC principles.

Practical Demonstrations: Practical use of a variety of CNC machines, such as milling and lathe
machines.

Exercises Under guidance: Under the watchful eyes of trainers, participants completed practical
assignments.

Case Studies. To demonstrate the use of CNC technology, real-world examples were discussed.

Principal Results:

Enhanced Knowledge: Participants developed a strong grasp of programming, machine operation, and
CNC concepts.

Enhanced Competencies. Participants gained expertise in utilizing CNC hardware and software for
various manufacturing jobs. Confidence Boosted: Participants self-assurance in their aptitude to handle
and troubleshoot CNC equipment increased.

Enhanced Productivity: Participants gained knowledge on how to optimize CNC proceduresto cut waste
and increase productivity.

Enhanced Safety: To reduce mishaps and injuries, participants received training on safety protocols.
All things considered, the CNC systems training program was effective in reaching its goals and giving

participants the tool s they needed to succeed in careers using CNCs.
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ABSTARCT:

Goals:

To impart both theoretical and practical understanding of computer numerical control (CNC) systems
to the attendees.
to improve participants proficiency with CNC machine programming and operation.

to increase manufacturing operations' efficiency and productivity.

Techniques:

Theoretical Sessions. Talks on safety procedures, programming languages, machine components, and
CNC principles.

Practical Demonstrations: Practical use of a variety of CNC machines, such as milling and lathe
machines.

Exercises Under guidance: Under the watchful eyes of trainers, participants completed practical
assignments.

Case Studies. To demonstrate the use of CNC technology, real-world examples were discussed.

Principal Results:

Enhanced Knowledge: Participants developed a strong grasp of programming, machine operation, and
CNC concepts.

Enhanced Competencies. Participants gained expertise in utilizing CNC hardware and software for
various manufacturing jobs. Confidence Boosted: Participants self-assurance in their aptitude to handle
and troubleshoot CNC equipment increased.

Enhanced Productivity: Participants gained knowledge on how to optimize CNC proceduresto cut waste
and increase productivity.

Enhanced Safety: To reduce mishaps and injuries, participants received training on safety protocols.
All things considered, the CNC systems training program was effective in reaching its goals and giving

participants the tool s they needed to succeed in careers using CNCs.
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ABSTRACT

Study of PLC in CNC Machine:

This project focuses on the integration and study of Programmable Logic Controllers (PLC) in CNC
(Computer Numerical Control) machines. PLCs are critical components in modern industrial automation,
providing precise control and real-time monitoring of machine operations. The goa of this study is to

analyze the role of PLCsin enhancing the functionality, efficiency, and flexibility of CNC machines.

The research will explore how PLCs are used to automate the control of various machine components,
such as motors, spindles, coolant systems, and tool changers, improving operational speed, safety, and
precision. The study will investigate the architecture of PLC systems, their communication with CNC
machine controllers, and how they execute real-time instructions for machining tasks.

This project will involve practical experiments, where a CNC machine is integrated with a PLC system.
The focus will be on programming the PLC for tasks such as sequence control, interlocking, and handling
input/output operations for machining processes. The study will also evauate the impact of PLCs on

machine downtime, cycle times, and overall productivity.

Through data collection and analysis, the project will identify the benefits of using PLCsin CNC machines,
such as improved reliability, reduced human intervention, and faster response times. Additionaly, the
research will explore the scalability and flexibility of PLCs in adapting to complex, customized

manufacturing processes.

The outcomes of this study will provide valuable insights for manufacturers and engineers, showing how
PLC integration can lead to more intelligent and efficient CNC machine operation. It will also highlight
the importance of PLC programming in achieving automation goals in the manufacturing industry,

contributing to cost reduction and increased production efficiency.
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ABSTARCT:

Goals:

To impart both theoretical and practical understanding of computer numerical control (CNC) systems
to the attendees.
to improve participants proficiency with CNC machine programming and operation.

to increase manufacturing operations' efficiency and productivity.

Techniques:

Theoretical Sessions. Talks on safety procedures, programming languages, machine components, and
CNC principles.

Practical Demonstrations: Practical use of a variety of CNC machines, such as milling and lathe
machines.

Exercises Under guidance: Under the watchful eyes of trainers, participants completed practical
assignments.

Case Studies. To demonstrate the use of CNC technology, real-world examples were discussed.

Principal Results:

Enhanced Knowledge: Participants developed a strong grasp of programming, machine operation, and
CNC concepts.

Enhanced Competencies. Participants gained expertise in utilizing CNC hardware and software for
various manufacturing jobs. Confidence Boosted: Participants self-assurance in their aptitude to handle
and troubleshoot CNC equipment increased.

Enhanced Productivity: Participants gained knowledge on how to optimize CNC proceduresto cut waste
and increase productivity.

Enhanced Safety: To reduce mishaps and injuries, participants received training on safety protocols.
All things considered, the CNC systems training program was effective in reaching its goals and giving

participants the tool s they needed to succeed in careers using CNCs.
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ABSTRACT

This report takes a pedagogical stance in demonstrating how results from theoretical
computer science may be applied to yield significant insight into the behavior of the
devices computer systems engineering practice seeks to put in place, and that this is
immediately attainable with the present state of the art.

The focus for this detailed study is provided by the type of solid state signaling and
various communication systems currently being deployed throughout mainline
railways. Safety and system reliability concerns dominate in this domain. With such
motivation, two issues are tackled: the special problem of software quality assurance in
these data-driven control systems, and the broader problem of design dependability. In
the former case, the analysis is directed towards proving safety properties of the
geographic data which encode the control logic for the railway interlocking; the latter
examines the fidelity of the communication protocols upon which the distributed
control system depends.
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ABSTRACT

Study of PLC in CNC Machine:

This project focuses on the integration and study of Programmable Logic Controllers (PLC) in CNC
(Computer Numerical Control) machines. PLCs are critical components in modern industrial automation,
providing precise control and real-time monitoring of machine operations. The goa of this study is to

anayzethe role of PLCsin enhancing the functionality, efficiency, and flexibility of CNC machines.

The research will explore how PLCs are used to automate the control of various machine components,
such as motors, spindles, coolant systems, and tool changers, improving operational speed, safety, and
precision. The study will investigate the architecture of PLC systems, their communication with CNC
machine controllers, and how they execute real-time instructions for machining tasks.

This project will involve practical experiments, where a CNC machine is integrated with a PLC system.
The focus will be on programming the PL C for tasks such as sequence control, interlocking, and handling
input/output operations for machining processes. The study will also evauate the impact of PLCs on

machine downtime, cycle times, and overall productivity.

Through data collection and analysis, the project will identify the benefits of using PLCsin CNC machines,
such as improved reliability, reduced human intervention, and faster response times. Additionaly, the
research will explore the scalability and flexibility of PLCs in adapting to complex, customized

manufacturing processes.

The outcomes of this study will provide valuable insights for manufacturers and engineers, showing how
PLC integration can lead to more intelligent and efficient CNC machine operation. It will aso highlight
the importance of PLC programming in achieving automation goals in the manufacturing industry,

contributing to cost reduction and increased production efficiency.
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ABSTRACT

In this project, we present the design and simulation of a hybrid full adder utilizing LT Spice, awidely-
used electronic circuit simulation tool. The full adder, a fundamental building block in digital
electronics, performs the arithmetic sum of three input bits, producing a sum and a carry output. Our
design incorporates a hybrid approach, combining both CMOS and transmission gate logic to leverage
the advantages of both technologies. CMOS logic provides robustness and low static power
consumption, while transmission gate logic offers high-speed operation and reduced transistor count.
This hybrid methodology aims to optimize the trade-offs between speed, power consumption, and area,
which are critical factors in modern VLS| (Very-Large-Scale Integration) design. In conclusion, this
project  highlights the potential of hybrid logic designs in enhancing the performance of digita
arithmetic circuits. The use of LT Spice for simulation provides valuable insights into the behavior of
thefull adder, facilitating the design of more efficient and effective computational systems. Future work
will focus on scaling the design for integration into larger arithmetic units and exploring further
optimizations for specific application requirements. Key words: hybrid full adder, digital design, ltspice
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ABSTRACT:

Goals

Enhance controllers' understanding of real-time communication technologies and related applications.
Boost the troubleshooting and optimization capabilities of controllers for real-time communication
networks.

Give controllers the tool s they need to successfully execute real -time communication solutions.

Techniques

Theoretical Sessions

Detailed lectures on the fundamentals, protocols, and underlying technologies of real-time
communication (e.g., TCP, UDP, RTP).

Practical Workshops: To enhance theoretical understanding, practical activities are conducted using
simulation technol ogies and real-world circumstances.

Case Studies. An examination of actual communication problems and their fixesto offer useful advice.

Question and Answer Sessions. Opportunities for people to express uncertainties and ask questions.

Key Outcomes

Enhanced Technica Understanding The concepts, protocols, and applications of real-time
communication were thoroughly understood by the participants.

Enhanced Troubleshooting Skills: Controllers acquired practical methods for identifying and fixing
communication problems.

Improved System Optimization: Participants gained the capacity to maximize the performance and
dependability of real-time communication systems.

Practical Implementation Skills: In order to create and implement real -time communication solutions,
controllers had to acquire these skills.

Possibilities for Networking: The training gave attendees a way to get in touch with colleagues and

business |eaders.
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ABSTRACT

Study of PL.C in CNC Machine:

This project focuses on the integration and study of Programmable Logic Controllers (PLC) in CNC
(Computer Numerical Control) machines. PLCs are critical components in modern industrial automation,
providing precise control and real-time monitoring of machine operations. The goal of this study i1s to

analyze the role of PLCs in enhancing the functionality, efficiency, and flexibility of CNC machines.

The research will explore how PLCs are used to automate the control of various machine components,
such as motors, spindles, coolant systems, and tool changers, improving operational speed, safety, and
precision. The study will investigate the architecture of PLC systems, their communication with CNC

machine controllers, and how they execute real-time instructions for machining tasks.

This project will involve practical experiments, where a CNC machine 1s integrated with a PLC system.
The focus will be on programming the PLC for tasks such as sequence control, interlocking, and
handling input/output operations for machining processes. The study will also evaluate the impact of

PLCs on machine downtime, cycle times, and overall productivity.

Through data collection and analysis, the project will identify the benefits of using PLCs in CNC
machines, such as improved reliability, reduced human intervention, and faster response times.

Additionally, the research will explore the scalability and flexibility of PLCs in adapting to complex,

customized manufacturing processes.

The outcomes of this study will provide valuable insights for manufacturers and engineers, showing how
PLC integration can lead to more intelligent and efficient CNC machine operation. It will also highlight
the importance of PLC programming in achieving automation goals in the manufacturing industry,

contributing to cost reduction and increased production efficiency.
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ABSTRACT

In the dynamic realm of modern manufacturing, Computer Numerical Control (CNC)
systems stand as technological vanguards, revolutionizing the way we shape, cut, and mold
materials. This abstract navigates the transformative impact of utilizing CNC systems,
exploring their introduction, generational evolution, programming intricacies, functional

dynamics, and the pivotal role of drives.

Witness the evolution of CNC systems across generations, from their humble beginnings to
the sophisticated technologies that define the present era. Uncover the technological

milestones that have propelled CNC systems to the forefront of precision machining.

Delve into the intricate world of CNC programming, where lines of code translate into the
graceful dance of cutting tools. Understand the languages that command CNC machines and

the artistry involved in programming paths that bring designs to life.

Unravel the inner workings of CNC systems during operation. From the meticulous
movements of cutting tools to the coordination of axes, grasp the functional dynamics that

ensure unparalleled accuracy and repeatability in the manufacturing process.

Explore the critical role of drives in driving CNC precision. Understand how motors and
drive systems work in harmony to execute intricate movements, ensuring the seamless

translation of digital instructions into physical precision on the shop floor.
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ABSTRACT

This internship report presents my experiences and insights gained during my tenure at South
East Centra Railway, focusing on several key technical areas. Unified Ticketing System
(UTS), Passenger Reservation System (PRS), Integrated Passenger Information System
(IP1S), telephone exchange operations, RailNet infrastructure, Optical Fiber Communication
(OFC), battery maintenance, and Integrated Power Supply (IPS) systems.

The report begins with an overview of each system's functionality and significance in
improving operational efficiency and enhancing the passenger experience. | engaged in
hands-on training and observation, which allowed me to understand the technical processes
involved in maintaining and troubleshooting these systems. For example, | learned how UTS
streamlines ticketing, while PRS enhances reservation accuracy and customer service.
Additionally, | explored the workings of the telephone exchange and RailNet, which facilitate
communication and data transfer within the railway network. My work with OFC highlighted
its role in providing reliable internet connectivity, while the battery maintenance and IPS
systems underscored the importance of power reliability in operations.

Throughout my internship, | encountered various challenges, including technical limitations
and issues related to system integration. | have included recommendations for improving
system reliability and service delivery, which could further enhance operational efficiency.
Ultimately, this internship deepened my understanding of railway operations and underscored
the vital role of technology in modernizing railway services, preparing me for a future career

in this dynamic field.
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ABSTRACT

This report takes a pedagogical approach to demonstrate how theoretical computer
science can provide critical insights into the behavior of devices and systems that are
central to modern computer systems engineering. Notably, these insights are accessible
with current advancements in the field.

The focal point of this study is the solid-state signaling and communication systems
currently deployed across mainline railways. Given the high priority of safety and
system reliability in this domain, two key challenges are addressed: software quality
assurance in data-driven control systems and the overall dependability of design.

The first challenge focuses on ensuring the safety of the geographic data that encode the
control logic for railway interlocking. This involves proving critical safety properties.
The second challenge addresses the fidelity and reliability of the communication
protocols essential to distributed control systems, which are the backbone of railway
operations,

We got a detailed understanding about the application, technical knowledge and field
work of important points like UTS, PRS, IPIS, IPS, Battery Maintenance, OFC,
RailNet, telephone exchange.
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ABSTARCT:

Goals:

To impart both theoretical and practical understanding of computer numerical control (CNC) systems
to the attendees.
to improve participants proficiency with CNC machine programming and operation.

to increase manufacturing operations' efficiency and productivity.

Techniques:

Theoretical Sessions. Talks on safety procedures, programming languages, machine components, and
CNC principles.

Practical Demonstrations: Practical use of a variety of CNC machines, such as milling and lathe
machines.

Exercises Under guidance: Under the watchful eyes of trainers, participants completed practical
assignments.

Case Studies. To demonstrate the use of CNC technology, real-world examples were discussed.

Principal Results:

Enhanced Knowledge: Participants developed a strong grasp of programming, machine operation, and
CNC concepts.

Enhanced Competencies. Participants gained expertise in utilizing CNC hardware and software for
various manufacturing jobs. Confidence Boosted: Participants self-assurance in their aptitude to handle
and troubleshoot CNC equipment increased.

Enhanced Productivity: Participants gained knowledge on how to optimize CNC proceduresto cut waste
and increase productivity.

Enhanced Safety: To reduce mishaps and injuries, participants received training on safety protocols.
All things considered, the CNC systems training program was effective in reaching its goals and giving

participants the tool s they needed to succeed in careers using CNCs.
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ABSTRACT

OBJECTIVE:

To get the vocationa training at South East Central Railway, Bilaspur (C.G.), and for gaining
experiences about working culture and environment on technical aspects (related to PRS, UTS,
RAILNET, etc.) aong with overall experience.

METHODOLOGY::

e During the vocational training, the instructor imparted information related to Indian
Railways in simple and clear language on training aspects by adopting vocational and
exposition approach. The information given by him verbally was written down by all the
trainees and saved in their notes.

e During the training, al the trainees were taken to al the important places like office,
workshop, store, control panel, and railway platform or junction for demonstration and
inspection of important areas and their related equipment.

e After submitting the written report of the information and knowledge gained by the trainee

during their training periods, the trainees were provided with internship certificate.

KEY OUTCOMES:

> Inthistraining and internship, the trainee got necessary and essential information about
the relevant topics of the Electronics & Communication Engineering branch and the work
culture and all the necessary aspects around the communication field.

» We got a detailed understanding about the application, technical knowledge and field work
of important points like UTS, PRS, IPIS, IPS, Battery Maintenance, OFC, RailNet,

telephone exchange.
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ABSTARCT:

Goals:

To impart both theoretical and practical understanding of computer numerical control (CNC) systems
to the attendees.
to improve participants proficiency with CNC machine programming and operation.

to increase manufacturing operations' efficiency and productivity.

Techniques:

Theoretical Sessions. Talks on safety procedures, programming languages, machine components, and
CNC principles.

Practical Demonstrations: Practical use of a variety of CNC machines, such as milling and lathe
machines.

Exercises Under guidance: Under the watchful eyes of trainers, participants completed practical
assignments.

Case Studies. To demonstrate the use of CNC technology, real-world examples were discussed.

Principal Results:

Enhanced Knowledge: Participants developed a strong grasp of programming, machine operation, and
CNC concepts.

Enhanced Competencies. Participants gained expertise in utilizing CNC hardware and software for
various manufacturing jobs. Confidence Boosted: Participants self-assurance in their aptitude to handle
and troubleshoot CNC equipment increased.

Enhanced Productivity: Participants gained knowledge on how to optimize CNC proceduresto cut waste
and increase productivity.

Enhanced Safety: To reduce mishaps and injuries, participants received training on safety protocols.
All things considered, the CNC systems training program was effective in reaching its goals and giving

participants the tool s they needed to succeed in careers using CNCs.
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ABSTRACT

| Maitri Mahak, did my summer internship at National Institute of Technology, Patna (NIT-P)
under the supervision of Dr. Gaurav Varshney. My domain of work was electromagnetism
where | learnt to work on CST Studio Suite software for designing and simulation of EM
Absorber in Terahertz (THZz) spectrum. An absorber was designed which gave both broadband
and narrowband absorption spectrum upon varying conductivity of the VO2 resonator and
studied the thermally switchable response between the broad and narrowband spectrum. The
absorber design was evolved in such a way that is can remain polarization insensitive. The
Brewster Effect was also studied in the insulating phase and it was concluded that it generates
multiple absorption peaks in the insulating phase.

In the course of my internship, | along with my supervisor published a paper for the journal
|EEE Transaction of Plasma Science (IEEE-TPS).
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ABSTRACT

This project report investigates the critical role of Programmable Logic Controllers (PLC) in
enhancing the automation, precision, and efficiency of Computer Numerical Control (CNC)
machines, which are essential in modern industrial manufacturing. CNC machines are widely used
for machining operations such as milling, drilling, and turning, and the integration of PLC systems
has significantly improved their performance and flexibility.

The report delves into the architecture and working principles of both CNC and PLC systems,
exploring how PLCs are employed to automate complex machine functions such as axis movements,
tool positioning, spindle control, and safety interlocks. The flexibility of PLCs allows for the
customization of CNC machine operations through ladder logic programming, making the system
adaptable to different manufacturing needs. This results in improved operational accuracy, optimized
cycle times, and enhanced safety protocols.

In this study, we analyze the communication interface between PLCs and CNC controllers, focusing
on how PLCs enable real-time monitoring and control of machine processes. Case studies of
industrial applications demonstrate the tangible benefits of PLCs in CNC machines, including

increased throughput, minimized machine downtime, and easier system upgrades.

In conclusion, the study highlights that the integration of PLCs in CNC machines is indispensable
for achieving high-performance manufacturing, and recommends adopting advanced PLC
programming techniques to fully leverage the capabilities of modern CNC systems in the evolving

industrial landscape.
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ABSTRACT

This report presents an evaluation of industrial training at South East Central Railway, Bilaspur (C.G.),
aimed at gaining technical knowledge on systems such as the Passenger Reservation System (PRS),
Unreserved Ticketing System (UTS), and RailNet. The training, delivered in a straightforward manner,
allowed trainees to document the information while visiting key locations such as workshops, control
panels, and railway platforms for hands-on experience. Upon submitting reports, trainees received
internship certificates. The key outcomes of the training included practical insights into systems like
UTS, PRS, Integrated Passenger Information System (IPIS), battery maintenance, optical fiber
communication (OFC), and telephone exchanges. This experience provided valuable knowledge and
skills in communication technology, laying a strong foundation for future work in electronics and
communication engineering.
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ABSTARCT:

Goals:

To impart both theoretical and practical understanding of computer numerical control (CNC) systems
to the attendees .Work and role of PLC in CNC machine.

Industrial azation has triggered advances in technology all over the world and has placed the need for
machine tools to be controlled to very high levels of accuracy.

The basic advantage of this over conventional machines is the flexibility being offered by the CNC
system.

Techniques:

Theoretical Sessions. Talks on safety procedures, programming languages, machine components, and
CNC principles. In addition ,tool magazines and automatic tool changers.

Practical Demonstrations. Practical use of a variety of CNC machines, such as milling and lathe
machines. Work of PLC system and wiring of CNC machines.

Exercises Under guidance: Under the watchful eyes of trainers, participants completed practical
assignments.

Case Studies: To demonstrate the use of CNC technology, real-world examples were discussed. To

perform logical decision of PLC making for industrial control applications.

Principal Results:

Enhanced Knowledge: Participants developed a strong grasp of programming, machine operation, and
CNC concepts.

Enhanced Competencies. Participants gained expertise in utilizing CNC hardware and software for
various manufacturing jobs. Confidence Boosted: Participants self-assurance in their aptitude to handle
and troubleshoot CNC equipment increased.

Enhanced Productivity: Participants gained knowledge on how to optimize CNC proceduresto cut waste
and increase productivity.

Enhanced Safety: To reduce mishaps and injuries, participants received training on safety protocols.
All things considered, the CNC systems training program was effective in reaching its goals and giving
participants the tools they needed to succeed in careers using CNCs.

Participants gained knowledge on PLC role on machine.

Participants gained knowledge on how machines and coding are related.
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ABSTRACT

This report takes a pedagogical stance in demonstrating how results from theoretical
computer science may be applied to yield significant insight into the behavior of the
devices computer systems engineering practice seeks to put in place, and that thisis
iImmediately attainable with the present state of the art.

Thefocus for this detailed study is provided by the type of solid state signaling and
various communication systems currently being deployed throughout mainline
railways. Safety and system reliability concerns dominate in this domain. With such
motivation, two issues are tackled: the specia problem of software quality assurancein
these data-driven control systems, and the broader problem of design dependability. In
the former case, the analysis is directed towards proving safety properties of the
geographic data which encode the control logic for the railway interlocking; the latter
examines the fidelity of the communication protocols upon which the distributed
control system depends.
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ABSTRACT

A succinct overview of the goals, procedures, findings, and recommendations.

Emphasize the study's importance and possible effects on content-based music retrieval using

recommended instruments or music recommendation systems.

Keywords Supervised Learning, KNN, SVM, Machine Learning, Model accuracy, Classification
Analysis

The rapid development of digital music technologies has revolutionized the production, sharing,
and consumption of music. The demand for efficient techniques to arrange and classify music
has increased due to the rapid expansion of online music libraries and streaming services. Music
genre classification is an essential component of recommendation systems, facilitating effective
music retrieval, and increasing user experience. It entails grouping music songs into preset

genres.

Music classification has historically been dependent on human judgment and labor-intensive,
subjective manual tagging. Machine learning, on the other hand, has completely changed this
industry by providing automated methods that can evaluate big datasets more quickly and
accurately. Support Vector Machine (SVM) and k-Nearest Neighbors (KNN) are two of the

machine learning techniques that are currently in use.
A . Music genre Classification

A previous study provided an approach to achieve musical genre categorization by using a
support vector machine (SVM) to create the best possible classifier. Mel-frequency cepstral
coefficients (MFCC) are widely employed as support vector machines (SVM) feature vectors for

music genre classification.

While melody is one of the most important indicators for understanding music data properties,
melody is not always a good fit to be used as a feature vector for categorizing different genres of
music. It also helps to think about the instruments that are typically connected to each genrein

order to improve the classification of genres. As an illustration:



Rock: drums, bass guitar, and electric guitar

Pop: Electric guitar, keyboard, synthesizer

Jazz: piano, double bass, trumpet, and saxophone
Classical: Piano, cdllo, violin, and orchestral parts
Country: fiddle, banjo, and acoustic guitar.

Provides more background information so that the musical traits connected to each genre can be
understood in more detail.

This method of capturing the distinctive timbres and texturesthat characterize different musical
styles may result in enhanced categorization accuracy.

B.Musical Synopsis

Because it lowers the computational burden of evaluating huge audio files, music summarizing is

essential for effective genre classification.

In order to compute feature vectors like Mel-frequency cepstral coefficients (MFCCs), it entails

extracting representative segments from music data.

Using a clustering technique, comparable frames are grouped together, and the longest segment
is summarized by the label that appears most frequently. This method usually finds recurring

elements, such popular music guitar riffs, which are often excerpts from previous sections of a

song. By adding typical instruments from each genresuch as saxophones in jazz or
electric guitars in rockalgorithms like SVM and KNN can be more accurately
classified, offering insightful information about the unique qualities of different

musical genres.
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ABSTRACT

This report presents the key experiences and learnings from my industrial training in Embedded
Systems, Robotics, and Automation at MSME Durg. The training provided me with the opportunity to
gain in-depth knowledge and practical experience in embedded systems, working with a variety of
tools and platforms, including Keil, Proteus, Arduino IDE, and TIA Portal.

Throughout the training, I was involved in several hands-on projects such as the development of
an Obstacle Avoidance Robot, a Bluetooth-controlled robot, and a Multi-Mode Robot Car, along
with systems like the Smart Shopping Cart and Water Level Detection System. These projects
involved interfacing hardware components such as LEDs, LCDs, 7-segment displays, and various
sensors including Ultrasonic, IR, DHT, and Gas Sensors, along with communication protocols like
MQTT, COAP, WebSocket, Zigbee, and Bluetooth.

Additionally, I explored Siemens PLC automation using the TIA Portal software. The experience
significantly enhanced my technical skills in embedded systems, automation, and robotics, and
allowed me to develop practical, real-world solutions applicable to various industries.

The training has been instrumental in bridging the gap between theoretical knowledge and practical
application and it has contributed greatly to my academic and professional development in the field
of Electronics and Communication Engineering.
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ABSTRACT

This report presents an evaluation of industrial training at South East Central Railway, Bilaspur (C.G.),
aimed at gaining technical knowledge on systems such as the Passenger Reservation System (PRS),
Unreserved Ticketing System (UTS), and RailNet. The training, delivered in a straightforward manner,
allowed trainees to document the information while visiting key locations such as workshops, control
panels, and railway platforms for hands-on experience. Upon submitting reports, trainees received
internship certificates. The key outcomes of the training included practical insights into systems like
UTS, PRS, Integrated Passenger Information System (IPIS), battery maintenance, optical fiber
communication (OFC), and telephone exchanges. This experience provided valuable knowledge and
skills in communication technology, laying a strong foundation for future work in electronics and

communication engineering.
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Industrial Training Report

ABSTRACT

This industrial training report provides an overview of the experiences and learning outcomes
gained during a practical training program at a steel manufacturing plant. The training amed to
familiarize participants with the operational processes, safety protocols, and quality control
measuresintegral to steel production. Key areas of focus included the various stages of production,
such asraw materia handling, smelting, refining, and casting, aswell as the application of modern

technologies in enhancing efficiency and sustainability.

Through hands-on experience and observations, insights were gained into the challenges faced by
the industry, including environmental considerations and energy consumption. The report
highlights theimportance of adhering to safety regul ations to ensure asecureworking environment.
Furthermore, it discusses the significance of teamwork and effective communication in
maintaining operational excellence. Overal, thistraining provided acomprehensive understanding
of the steel production process and the critical role it playsin the global economy.
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Abstract

This internship report presents my experiences and insights gained during my tenure at South
East Central Railway, focusing on severa key technical areas: Unified Ticketing System
(UTS), Passenger Reservation System (PRS), Integrated Passenger Information System
(IP1S), telephone exchange operations, RailNet infrastructure, Optical Fiber Communication
(OFC), battery maintenance, and Integrated Power Supply (IPS) systems.

The report begins with an overview of each system's functionality and significance in
improving operational efficiency and enhancing the passenger experience. | engaged in
hands-on training and observation, which allowed me to understand the technical processes
involved in maintaining and troubleshooting these systems. For example, | learned how UTS
streamlines ticketing, while PRS enhances reservation accuracy and customer service.

Additionally, | explored the workings of the telephone exchange and RailNet, which facilitate
communication and data transfer within the railway network. My work with OFC highlighted
itsrolein providing reliable internet connectivity, while the battery maintenance and IPS
systems underscored the importance of power reliability in operations.

Throughout my internship, | encountered various challenges, including technical limitations
and issues related to system integration. | have included recommendations for improving
system reliability and service delivery, which could further enhance operational efficiency.

Ultimately, this internship deepened my understanding of railway operations and underscored
the vital role of technology in modernizing railway services, preparing me for afuture career
in this dynamic field.
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ABSTRACT

This internship report presents my experiences and insights gained during my tenure
at South East Central Railway, focusing on several key technical areas: Unified
Ticketing System (UTS), Passenger Reservation System (PRS), Integrated Passenger
Information System (IPIS), telephone exchange operations, RailNet infrastructure,
Optical Fiber Communication (OFC), battery maintenance, and Integrated Power
Supply (IPS) systems.

The report begins with an overview of each system's functionality and significance in
improving operational efficiency and enhancing the passenger experience. | engaged
in hands-on training and observation, which allowed me to understand the technical
processes involved in maintaining and troubleshooting these systems. For example,
| learned how UTS streamlines ticketing, while PRS enhances reservation accuracy
and customer service.

Additionally, | explored the workings of the telephone exchange and RailNet, which
facilitate communication and data transfer within the railway network. My work with
OFC highlighted its role in providing reliable internet connectivity, while the battery
maintenance and IPS systems underscored the importance of power reliability in
operations.

Throughout my internship, | encountered various challenges, including technical
limitations and issues related to system integration. | have included
recommendations for improving system reliability and service delivery, which could
further enhance operational efficiency.

Ultimately, this internship deepened my understanding of railway operations and
underscored the vital role of technology in modernizing railway services, preparing

me for a future career in this dynamic field.
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ABSTRACT

This report presents an evaluation of industrial training at South East Central Railway, Bilaspur (C.G.),
aimed at gaining technical knowledge on systems such as the Passenger Reservation System (PRS),
Unreserved Ticketing System (UTS), and RailNet. The training, delivered in a straightforward manner,
allowed trainees to document the information while visiting key locations such as workshops, control
panels, and railway platforms for hands-on experience. Upon submitting reports, trainees received
internship certificates. The key outcomes of the training included practical insights into systems like
UTS, PRS, Integrated Passenger Information System (IPIS), battery maintenance, optical fiber
communication (OFC), and telephone exchanges. This experience provided valuable knowledge and
skills in communication technology, laying a strong foundation for future work in electronics and

communication engineering.
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ABSTRACT PAGE

OBJECTIVE:

To get the vocationa training at South East Central Railway, Bilaspur (C.G.), and for gaining
experiences about working culture and environment on technical aspects (related to PRS, UTS,
RAILNET, etc.) aong with overall experience.

METHODOLOGY::

e During the vocational training, the instructor imparted information related to Indian
Railways in simple and clear language on training aspects by adopting vocational and
exposition approach. The information given by him verbally was written down by all the
trainees and saved in their notes.

e During the training, al the trainees were taken to al the important places like office,
workshop, store, control panel, and railway platform or junction for demonstration and
inspection of important areas and their related equipment.

e After submitting the written report of the information and knowledge gained by the trainee

during their training periods, the trainees were provided with internship certificate.

KEY OUTCOMES:

e Inthistraining and internship, the trainee got necessary and essential information about
the relevant topics of the Electronics & Communication Engineering branch and the work
culture and all the necessary aspects around the communication field.

e We got a detailed understanding about the application, technical knowledge and field work
of important points like UTS, PRS, IPIS, IPS, Battery Maintenance, OFC, RailNet,

telephone exchange.
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ABSTRACT

Thisreport presents the key experiences and learnings from my industrial training in Indian Railways in
the *Electronics and Communication* domain provided a comprehensive understanding of the
communication systems and electronic technologies employed in one of the world’s largest railway
networks. The primary focus was on the role of electronics and communication systems in ensuring
efficient and safe railway operations, which included signal processing, communication protocols, and
safety mechanismes.

Throughout the internship, | was introduced to various technological aspects, including:

*Railway Signaling Systems: Gained practical knowledge of modern electronic interlocking systems,
automatic signaling, and the role of microprocessor-based signaling systems in managing train
movements.

*Communication Networks: Hands-on experience with railway communication systems such as VHF
(Very High Frequency) and UHF (Ultra High Frequency) wireless networks, GSM-R (Global System for
Mobile Communications — Railway), and optical fiber-based communication setups that ensure realtime
communication between trains, control rooms, and stationmasters.

*Train Control Systems: Studied the working of centralized traffic control (CTC) and automatic block
signaling (ABS), focusing on how electronics and communication systems help improve operational
efficiency and safety.

*Safety and Surveillance: Exposure to the role of electronic sensors, track circuits, and CCTV
surveillance systems in enhancing railway security and safety. Observed how these technologies detect
faults, monitor stations, and ensure passenger safety.

*Power Supply and Control Systems: Learned about the role of uninterrupted power supply (UPS) and

control systems for signaling and telecommunication, ensuring reliability and availability of systems.

The internship provided valuable exposure to the integration of electronics, communication, and
automation in railway operations, enhancing my understanding of how modern technology plays a
crucia role in the functioning of Indian Railways. The hands-on experience and interactions with
industry experts significantly deepened my knowledge of practical applications in the electronics and
communication field, which will aid in my future career endeavors.
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ABSTRACT

This report presents the key experiences and learnings from my industrial training in Embedded
Systems, Robotics, and Automation at MSME Durg. The training provided me with the opportunity to
gain in-depth knowledge and practical experience in embedded systems, working with avariety of tools
and platforms, including Keil, Proteus, Arduino IDE, and TIA Portal.

Throughout the training, | was involved in several hands-on projects such as the development of an
Obstacle Avoidance Robot, a Bluetooth-Controlled Robot, and a Multi-Mode Robot Car, along with
systems like the Smart Shopping Cart and Water Level Detection System. These projectsinvolved
interfacing hardware components such as LEDs, LCDs, 7-segment displays, and various sensors
including Ultrasonic, IR, DHT, and Gas Sensors, along with communication protocols like MQTT,
COAP, WebSocket, Zigbee, and Bluetooth.

Additionally, | explored Siemens PLC automation using the TIA Portal software. The experience
significantly enhanced my technical skillsin embedded systems, automation, and robotics, and allowed
me to develop practical, real-world solutions applicable to various industries.

The training has been instrumental in bridging the gap between theoretica knowledge and practical
application, and it has contributed greatly to my academic and professional development in the field of
Electronics and Communication Engineering.
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Abstract

This internship report documents my experience at Vizag Steel Plant, where | worked on a
project related to wireless (very high frequency) communication. The plant's vast and
complex operations rely heavily on effective communication systems, and my project

aimed to explore the application of wireless communication technologies in this context.

During my internship, | gained hands-on experience with very high frequency (VHF)
communication systems, including installation, configuration, and troubleshooting. | also

had the opportunity to work with various wireless communication protocols and devices,
such as radios, antennas, and repeaters.

The project's primary objective was to design and implement a wireless communication
system for real-time monitoring and control of the plant's critical processes. | conducted a
thorough analysis of the plant's communication requirements and identified areas where

wireless communication could enhance efficiency and safety.

The internship provided valuable insights into the practical applications of wireless
communication in an industrial setting. | developed a deeper understanding of the
technical challenges and considerations involved in implementing wireless
communication systems in a complex environment like Vizag Steel Plant.

This report presents my findings, including the design and implementation of the wireless
communication system, performance analysis, and recommendations for future
improvements. The project's outcomes have the potential to enhance the plant's

operational efficiency, safety, and productivity.
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ABSTRACT

The internship focused on developing a vending machine system using Verilog, which is a
hardware description language (HDL) commonly used in digital design. A vending machine
gystem is a state machine that manages the selection, payment, and dispensing of items,
simulating the operations of an actual vending machine. In this project, Verilog was used to
model the logic and control flow for handling user inputs, determining the correct output based
on payment and selection, and controlling the dispensing mechanism. The vending machine
system was likely implemented using a finite state machine (FSM), which consists of states
such as idle, selection, payment, and dispense. Each state corresponds to a specific operation
within the vending process, ensuring a smooth flow between user interaction and the internal
mechanisms. Verilog enabled the precise modeling of the machine's behavior, from detecting
valid inputs and managing transactions to ensuring proper state transitions. The use of Verilog
ensures areliable, predictable system that can be synthesized into hardware, offering afast and
efficient solution for embedded applications. This type of project is often used in embedded
systems or FPGA-based designs where precise control of logic is needed. Overal, the vending
machine system implemented in Verilog is a practical and efficient way of simulating real-
world control systems.
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Abstract

The industrial training program at Hasdeo Thermal Power Station (HTPS), Korba West was an
invaluable experience that provided a comprehensive understanding of the Control and Instrumentation
(C&I1) Department. As an undergraduate student in Electronics and Communication Engineering, this
training allowed me to apply theoretical concepts in practical industrial scenarios, enhancing my
technical skills significantly. Over the course of a month, | was exposed to key areas such as
instrumentation, control systems, automation, protection mechanisms, and communication
technologies, all essential for the efficient and safe operation of athermal power plant.

A significant focus of the training was on measurement systems, crucia for monitoring and controlling
processes within the plant. | gained practical knowledge of essential parameters such as temperature,
pressure, flow, and level measurements, al vital for ensuring plant efficiency and safety. | was
introduced to various temperature measurement devices, including Resistance Temperature Detectors
(RTDs), thermocouples, and bimetallic thermometers. RTDs are used for low-range temperature
measurement based on resistance variation, while thermocouples measure high-range temperatures by
generating voltage in response to temperature differences. This understanding was critical for
maintaining heat balance and assessing energy conversion efficiency. In addition to temperature, |
learned about pressure measurement, essential for monitoring steam and water pressures in high-
pressure zones like boilers. | discovered the functions of pressure gauges, differentia pressure
transmitters, and capacitive pressure sensors in maintaining safe operating pressures. The training also
covered flow measurement techniques using differential pressure flow meters and magnetic flow meters
to measure the flow of water, steam, and gases, which optimize combustion efficiency.

Moreover, | was trained in level measurement devices such as glass-tube gauges and magnetic level
indicators, which are critical for monitoring fluid levels in tanks. The training introduced me to various
control devices, including electrically actuated, pneumatically actuated, and hydraulically actuated
valves, ensuring operational stability. Another key component was automation through Programmable
Logic Controllers (PLCs) and Proportional -Integral-Derivative (PID) controllers, which utilize feedback
loops to maintain stability. Hands-on experience with the Supervisory Control and Data Acquisition
(SCADA) system allowed meto visualize real-time data and manage alarm systems effectively.

In conclusion, the industria training at HTPS provided me with a well-rounded understanding of the
systems and technologies involved in operating a thermal power plant, deepening my technica

knowledge and preparing me for future challenges in the energy sector with confidence.
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ABSTRACT

This report takes a pedagogical stance in demonstrating how results from theoretical
computer science may be applied to yield significant insight into the behavior of the
devices computer systems engineering practice seeks to put in place, and that thisis
iImmediately attainable with the present state of the art.

Thefocus for this detailed study is provided by the type of solid state signaling and
various communication systems currently being deployed throughout mainline
railways. Safety and system reliability concerns dominate in this domain. With such
motivation, two issues are tackled: the specia problem of software quality assurancein
these data-driven control systems, and the broader problem of design dependability. In
the former case, the analysis is directed towards proving safety properties of the
geographic data which encode the control logic for the railway interlocking; the latter
examines the fidelity of the communication protocols upon which the distributed
control system depends.
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ABSTRACT

This report takes a pedagogical stance in demonstrating how results from theoretical
computer science may be applied to yield significant insight into the behavior of the
devices computer systems engineering practice seeks to put in place, and that this is
immediately attainable with the present state of the art.

The focus for this detailed study is provided by the type of solid state signaling and
various communication systems currently being deployed throughout mainline railways.
Safety and system reliability concerns dominate in this domain. With such motivation,
two issues are tackled: the special problem of software quality assurance in these data-
driven control systems, and the broader problem of design dependability. In the former
case, the analysis is directed towards proving safety properties of the geographic data
which encode the control logic for the railway interlocking; the latter examines the
fidelity of the communication protocols upon which the distributed control system
depends.
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ABSTRACT

This report presents an evaluation of industrial training at South East Central Railway, Bilaspur (C.G.),
aimed at gaining technical knowledge on systems such as the Passenger Reservation System (PRS),
Unreserved Ticketing System (UTS), and RailNet. The training, delivered in a straightforward manner,
allowed trainees to document the information while visiting key locations such as workshops, control
panels, and railway platforms for hands-on experience. Upon submitting reports, trainees received
internship certificates. The key outcomes of the training included practical insights into systems like
UTS, PRS, Integrated Passenger Information System (IPIS), battery maintenance, optical fiber
communication (OFC), and telephone exchanges. This experience provided valuable knowledge and
skills in communication technology, laying a strong foundation for future work in electronics and
communication engineering.
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ABSTARCT:

Goals:

To impart both theoretical and practical understanding of computer numerical control (CNC) systems
to the attendees.
to improve participants proficiency with CNC machine programming and operation.

to increase manufacturing operations' efficiency and productivity.

Techniques:

Theoretical Sessions. Talks on safety procedures, programming languages, machine components, and
CNC principles.

Practical Demonstrations: Practical use of a variety of CNC machines, such as milling and lathe
machines.

Exercises Under guidance: Under the watchful eyes of trainers, participants completed practical
assignments.

Case Studies. To demonstrate the use of CNC technology, real-world examples were discussed.

Principal Results:

Enhanced Knowledge: Participants developed a strong grasp of programming, machine operation, and
CNC concepts.

Enhanced Competencies. Participants gained expertise in utilizing CNC hardware and software for
various manufacturing jobs. Confidence Boosted: Participants self-assurance in their aptitude to handle
and troubleshoot CNC equipment increased.

Enhanced Productivity: Participants gained knowledge on how to optimize CNC proceduresto cut waste
and increase productivity.

Enhanced Safety: To reduce mishaps and injuries, participants received training on safety protocols.
All things considered, the CNC systems training program was effective in reaching its goals and giving

participants the tool s they needed to succeed in careers using CNCs.
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Abstract

This internship report documents my experience at Vizag Steel Plant, where | worked on a
project related to wireless (very high frequency) communication. The plant's vast and
complex operations rely heavily on effective communication systems, and my project

aimed to explore the application of wireless communication technologies in this context.

During my internship, | gained hands-on experience with very high frequency (VHF)
communication systems, including installation, configuration, and troubleshooting. | also
had the opportunity to work with various wireless communication protocols and devices,

such as radios, antennas, and repeaters.

The project's primary objective was to design and implement a wireless communication
system for real-time monitoring and control of the plant's critical processes. | conducted a
thorough analysis of the plant's communication requirements and identified areas where

wireless communication could enhance efficiency and safety.

The internship provided valuable insights into the practical applications of wireless
communication in an industrial setting. | developed a deeper understanding of the
technical challenges and considerations involved in implementing wireless
communication systems in a complex environment like Vizag Steel Plant.

This report presents my findings, including the design and implementation of the wireless
communication system, performance analysis, and recommendations for future
improvements. The project's outcomes have the potential to enhance the plant's

operational efficiency, safety, and productivity.
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ABSTRACT

This report presents the key experiences and learnings from my industrial training in Embedded
Systems, Robotics, and Automation at MSME Durg. The training provided me with the opportunity to
gain in-depth knowledge and practical experience in embedded systems, working with a variety of tools
and platforms, including Keil, Proteus, Arduino IDE, and TIA Portal.

Throughout the training, I was involved in several hands-on projects such as the development of an
Obstacle Avoidance Robot, a Bluetooth-Controlled Robot, and a Multi-Mode Robot Car, along with
systems like the Smart Shopping Cart and Water Level Detection System. These projects involved
interfacing hardware components such as LEDs, LCDs, 7-segment displays, and various sensors
including Ultrasonic, IR, DHT, and Gas Sensors, along with communication protocols like MQTT,
COAP, WebSocket, Zigbee, and Bluetooth.

Additionally, I explored Siemens PLC automation using the TIA Portal software. The experience
significantly enhanced my technical skills in embedded systems, automation, and robotics, and allowed
me to develop practical, real-world solutions applicable to various industries.

The training has been instrumental in bridging the gap between theoretical knowledge and practical
application, and it has contributed greatly to my academic and professional development in the field of
Electronics and Communication Engineering.
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ABSTRACT
Goals:
e To impart both theoretical and practical understanding of computer

numerical control (CNC) systems to the attendees.

e to improve participants' proficiency with CNC machine programming and
operation.

e to increase manufacturing operations' efficiency and productivity.

Techniques:

Theoretical Sessions: Talks on safety procedures, programming languages,
machine components, and CNC principles.

Practical Demonstrations: Practical use of a variety of CNC machines, such as
milling and lathe machines.

Exercises Under guidance: Under the watchful eyes of trainers, participants
completed practical assignments.

Case Studies: To demonstrate the use of CNC technology, real-world examples
were discussed.

Principal Results:

Enhanced Knowledge: Participants developed a strong grasp of programming,
machine operation, and CNC concepts.

Enhanced Competencies: Participants gained expertise in utilizing CNC
hardware and software for various manufacturing jobs.

Confidence Boosted: Participants' self-assurance in their aptitude to handle

and troubleshoot CNC equipment increased.

Enhanced Productivity: Participants gained knowledge on how to optimize
CNC procedures to cut waste and increase productivity.

Enhanced Safety: To reduce mishaps and injuries, participants received
training on safety protocols. All things considered, the CNC systems training
program was effective in reaching its goals and giving participants the tools they
needed to succeed in careers using CNCs.



INTRODUCTION:

Industrialization has triggered rapid advances in technology all over the world and has
placed the need for machine tools to be controlled to very high levels of accuracy.
Thus the concept of Computer Numerical Control arose which has revolutionised
machine tooling and made it possible to machine intricate jobs with high accuracy.

Machine tools are now controlled by CNC systems. The basic advantage of this over
conventional machines is the exibility being oered by the CNC system. This control
system is a closed loop position control system where the position of the machine tool
is controlled. The control system interfaced with the machine tool issues appropriate
signals to various drives of the machine tool, which results in precise motion of these
axes for accurate machining. The drives used are either DC or AC drives which
provide better speed control features using electronic control with thyristor stacks.

The numerical data (set of commands) is fed into the control system through a suitable
input medium (either alphanumeric keyboard of control system or oppy diskette). The
data is stored in the data storage area and all the comparisons are computed in the
computational area and distributed in respective servo drive axes. The servo drive gets
activated and moves the axis slides and spindle. The position feedback transducer at
each slide monitors the instantaneous position of the slide and gives the feedback to
the control system where the instantaneous slide position is compared with the
commanded position.

The CNC machine basically entails three main regions

e The control system
e The drives (driving elements) and

e The machine tool

In the dissection that follows a complete insight into these functions of the
CNC system have been taken up with the interfacing of each to the other.
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ABSTARCT:

Goals:

To impart both theoretical and practical understanding of computer numerical control (CNC) systems
to the attendees.
to improve participants proficiency with CNC machine programming and operation.

to increase manufacturing operations' efficiency and productivity.

Techniques:

Theoretical Sessions. Talks on safety procedures, programming languages, machine components, and
CNC principles.

Practical Demonstrations: Practical use of a variety of CNC machines, such as milling and lathe
machines.

Exercises Under guidance: Under the watchful eyes of trainers, participants completed practical
assignments.

Case Studies. To demonstrate the use of CNC technology, real-world examples were discussed.

Principal Results:

Enhanced Knowledge: Participants developed a strong grasp of programming, machine operation, and
CNC concepts.

Enhanced Competencies. Participants gained expertise in utilizing CNC hardware and software for
various manufacturing jobs. Confidence Boosted: Participants self-assurance in their aptitude to handle
and troubleshoot CNC equipment increased.

Enhanced Productivity: Participants gained knowledge on how to optimize CNC proceduresto cut waste
and increase productivity.

Enhanced Safety: To reduce mishaps and injuries, participants received training on safety protocols.
All things considered, the CNC systems training program was effective in reaching its goals and giving

participants the tool s they needed to succeed in careers using CNCs.
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ABSTARCT:

Goals:

To impart both theoretical and practical understanding of computer numerical control (CNC) systems
to the attendees.
to improve participants proficiency with CNC machine programming and operation.

to increase manufacturing operations' efficiency and productivity.

Techniques:

Theoretical Sessions. Talks on safety procedures, programming languages, machine components, and
CNC principles.

Practical Demonstrations: Practical use of a variety of CNC machines, such as milling and lathe
machines.

Exercises Under guidance: Under the watchful eyes of trainers, participants completed practical
assignments.

Case Studies. To demonstrate the use of CNC technology, real-world examples were discussed.

Principal Results:

Enhanced Knowledge: Participants developed a strong grasp of programming, machine operation, and
CNC concepts.

Enhanced Competencies. Participants gained expertise in utilizing CNC hardware and software for
various manufacturing jobs. Confidence Boosted: Participants self-assurance in their aptitude to handle
and troubleshoot CNC equipment increased.

Enhanced Productivity: Participants gained knowledge on how to optimize CNC proceduresto cut waste
and increase productivity.

Enhanced Safety: To reduce mishaps and injuries, participants received training on safety protocols.
All things considered, the CNC systems training program was effective in reaching its goals and giving

participants the tool s they needed to succeed in careers using CNCs.
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ABSTRACT

During my internship a Indian Railways, | gained practical experience in critical digital and
communication systemsthat support railway operations. My focus was on maintaining the Optical Fibre
Communication System and Telephone Exchange, while also ensuring the reliable performance of the
Railnet infrastructure and Quad Cable Communication System.

| worked with the Public Announcement System and explored the functionality of the Passenger
Reservation System (PRS) and the Unreserved Ticketing System (UTS). Additionally, | was introduced
to Mobile Train Radio Communication, a key system for improving communication safety between
trains and control centers. | also became familiar with digital platforms such as the e-office system and
Human Resource Management System (HRMS), which streamline administrative operations.
Furthermore, | gained knowledge of the Signal Interlocking System and basic signaling techniques, both
essential for the safe and efficient movement of trains. Thisinternship provided me with awell-rounded

understanding of railway communication, digital management systems, and signaling technology.
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Guru Ghasidas University, Bilaspur has done INTERNSHIP in BHEL,
HPVP, Visakhapatnam from 16-05-2024 to 15-06-2024.

During the above period, his’/her CONDUCT & PERFORMANCE

were found to be Very Good.

142
(K P Mishra)
Dy. General Manage,r'(HR,D,C)
& YT AE2A MISTiRA
v WeT s (THaTEE O Re)
DGM (HRDC & Security)
Hrowdne, wadddT, Romeamgme530012
BHEL, HPVP, VISAKHAPATNAM-530 012

Tel. No. 0891-2881478, e-mail: kpm@bhel.in website: www.bhel.com




ABSTARCT:

Goals:

To impart both theoretical and practical understanding of computer numerical control (CNC) systems
to the attendees.
to improve participants proficiency with CNC machine programming and operation.

to increase manufacturing operations' efficiency and productivity.

Techniques:

Theoretical Sessions. Talks on safety procedures, programming languages, machine components, and
CNC principles.

Practical Demonstrations: Practical use of a variety of CNC machines, such as milling and lathe
machines.

Exercises Under guidance: Under the watchful eyes of trainers, participants completed practical
assignments.

Case Studies. To demonstrate the use of CNC technology, real-world examples were discussed.

Principal Results:

Enhanced Knowledge: Participants developed a strong grasp of programming, machine operation, and
CNC concepts.

Enhanced Competencies. Participants gained expertise in utilizing CNC hardware and software for
various manufacturing jobs. Confidence Boosted: Participants self-assurance in their aptitude to handle
and troubleshoot CNC equipment increased.

Enhanced Productivity: Participants gained knowledge on how to optimize CNC proceduresto cut waste
and increase productivity.

Enhanced Safety: To reduce mishaps and injuries, participants received training on safety protocols.
All things considered, the CNC systems training program was effective in reaching its goals and giving

participants the tool s they needed to succeed in careers using CNCs.
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Abstract

This internship report presents my experiences and insights gained during my tenure at South
East Central Railway, focusing on several key technical areas. Unified Ticketing System
(UTS), Passenger Reservation System (PRS), Integrated Passenger Information System
(IP1S), telephone exchange operations, RailNet infrastructure, Optical Fiber Communication
(OFC), battery maintenance, and Integrated Power Supply (IPS) systems.

The report begins with an overview of each system's functionality and significance in
improving operational efficiency and enhancing the passenger experience. | engaged in
hands-on training and observation, which allowed me to understand the technical processes
involved in maintaining and troubleshooting these systems. For example, | learned how UTS
streamlines ticketing, while PRS enhances reservation accuracy and customer service.

Additionally, | explored the workings of the telephone exchange and RailNet, which facilitate
communication and data transfer within the railway network. My work with OFC highlighted
its role in providing reliable internet connectivity, while the battery maintenance and IPS
systems underscored the importance of power reliability in operations.

Throughout my internship, | encountered various challenges, including technical limitations
and issues related to system integration. | have included recommendations for improving
system reliability and service delivery, which could further enhance operational efficiency.

Ultimately, this internship deepened my understanding of railway operations and underscored
the vital role of technology in modernizing railway services, preparing me for a future career
in this dynamic field.
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ABSTRACT

This report presents the key experiences and learnings from my industrial training in During the
internship at Bharat Heavy Electricals Limited (BHEL), I had the opportunity to gain practical exposure
in the field of heavy electrical engineering, focusing on the development and manufacturing of power
equipment and systems. This training provided an in-depth understanding of BHEL’s industrial
operations, ranging from design and engineering to manufacturing and quality control processes.

The primary objective of this internship was to familiarize myself with the production processes involved
in power generation equipment, such as turbines, transformers, and boilers. Over the course of the
internship, [ was exposed to the functioning of BHEL's power plant facilities, assembly lines, and testing
labs, which helped me develop a solid understanding of real-world engineering applications.

Key areas of learning included:

Manufacturing Processes: I gained insights into the fabrication and assembly of heavy electrical
components and machinery.

Power Plant Engineering: Observing the operation and maintenance of thermal and hydroelectric power
generation systems.

Quality Control: Exposure to BHEL’s quality assurance processes to ensure product reliability and
efficiency.

Project Management: Participation in ongoing projects gave me an understanding of project timelines,
safety regulations, and resource management.

The internship also included interactions with seasoned professionals, providing guidance and hands-on
experience with cutting-edge technologies used in the power sector. Overall, the internship enhanced my
technical knowledge and gave me valuable industry insights, which will be instrumental in my future
career as an engineer.
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PS-NR, Panki Site under the guidance of Mr Brahmjeet Singh, Sr. Manager, Panki site
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INTRODUCTION

The rapid advancements in technology have significantly influenced various aspects of our
daily lives, particularly in the realm of navigation and location-based services. The ability to
accurately calculate distances between geographical locations is crucial for numerous
applications, including navigation systems, asset tracking, geofencing, and location-based
services. This project focuses on the implementation of distance calculation using latitude
and longitude coordinates within an embedded system.

Embedded systems are specialised computing systems that perform dedicated functions
within larger systems. They are integral to modern electronics, offering the benefits of
efficiency, reliability, and cost-effectiveness. When combined with Global Positioning System
(GPS) technology, embedded systems can provide precise location data, enabling a wide
range of applications that require geographical awareness.

The core objective of this project is to develop an embedded system capable of calculating
the distance between two geographical points using their latitude and longitude coordinates.
This is achieved through the implementation of the Haversine formula, a well-known
mathematical formula used to determine the shortest distance over the Earth's surface. The
Haversine formula takes into account the curvature of the Earth, providing an accurate
measure of distance between two points defined by their latitude and longitude.

To realise this objective, the project employs a microcontroller interfaced with a GPS module.
The GPS module provides real-time latitude and longitude data, which is then processed by
the microcontroller. The calculated distances are displayed on an output interface, such as
an LCD or OLED screen, enabling users to visualise the information easily.

This project report details the design, implementation, and testing phases of the embedded
system for distance calculation. It begins with an overview of the theoretical background,
including the Haversine formula and its relevance. Following this, the hardware and software
components used in the system are described in detail. The report then outlines the
integration process of the GPS module with the microcontroller, along with the algorithm for
distance calculation. Finally, the report presents the results of the system's performance,
discusses potential applications, and suggests future improvements.

By successfully implementing this project, we demonstrate the practical application of
embedded systems in solving real-world problems. The ability to accurately calculate
distances using GPS coordinates has significant implications for various industries,
enhancing the functionality and efficiency of navigation, tracking, and location-based
systems. This project not only showcases the technical proficiency required to develop such
a system but also underscores the importance of integrating hardware and software
components to achieve reliable and accurate outcomes.






