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Abstract: - In today’s mechanical world, technology is adsiag day by day. From the early"18entury, the human civilization has
progressed with more efficiency by the inventiontd first machine i.e. the steam engine, whicteghe rise to the first Industrial
Revolution in 1784. As time progressed, in theyeaél" century, the steam engine was replaced by elatifipowered machines
introducing the concept of mass production andetneit made a lot of changes in different workshia industries. The concept of

division of labor was introduced in the second stdal revolution in 1870. Then “Automation” whidfiought drastic changes in the

machines with the use of robots and machines paleyeomputer systems which was the Industrial Reiom 3.0. Now in the
present 2% century, there will be an Industrial Revolutio® 4hat will change the functioning of industriesigroduction processes
by the use of Artificial Intelligence (Al), Interhef Things (IoT), Smart Factories, Factories ofufe (FOF), Augmented and Virtual

Reality (AR & VR) and Cyber Physical Systems (CB&) many more. This paper mainly focuses on thedutf Industry 4.0 in

India and how far it is ready to compete with otbeuntries. Also it is discussed here the implemugom of smart technology in
principal sectors like manufacturing, transportatioealth and agriculture following with the outoesrand challenges faced by India.

Keywords: Steam Engine, Industrial Revolution, Mass Produgtidrtificial Intelligence, Internet of Things, SmaFactories,
Factories of Future, Augmented and Virtual Realtyber Physical Systems.

1. INTRODUCTION

In Industry 4.0Cyber Physical Systems (CHS)pne
of the important criteria where the relation betwetiman to
Machine (H2M) and Machine to Human (M2H)ecomes
more efficient. The CPS is used to give the insious to the
machines through a computer program. The inpuiviengby
humans and the machine interprets the programpag and
gives the necessary results as output. Many mitithimal
agencies are working together to improve @yber Physical
Systems.

Since many decades, the CPS has improved a lot
with promising success in most of its implementietds. In
Human to Machineoncept, the human gives the instructions
to the machines and the machine interprets theuirtgins
and gives the output. But thid2M concept is a time and
energy consuming process, also there is a scogmimian
error. We already know that the Internet may berrefl as a
network of networks which are used to exchangermétion

and which is also a form of communication. Suchedwork
of devices that contain electronics, software, gemsand
connectivity which allows these things to connetteract and
exchange data, is called Internet of Things. By, /e H2M
concept becomes easier to understand and implerféet.
built-in technology, these devices can communicatel
interact over the internet, and they can be mositoand
controlled. The loT involves extending internet gectivity
beyond standard devices, such as desktops, lapsopastt
phones and tablets, to any range of physical devamd
everyday objects.

Internet of Things and Cyber Physical Systems are
envisioned to create a world, where every taskipgpssed to
become optimized and acquire results with a highreke of
accuracy with minimal errors. These two concepésraainly
used in manufacturing sector to satisfy the custome
requirements 24/7 with efficiency and accuracy widiss
usage of man power and conserving the energy are ti
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2. CURRENT STATUSIN THE WORLD Currently, India is competing with countries like
Every manufacturing industry’s main vision is to South Korea, Singapore, Germany, Japan, USA, UKnah
grow or improve the customer satisfaction and gaiofits Brazil, and Russia. Industry 4.0 focuses more guliegttion
within short span of time and to reduce man powed a of robots in industries. Reports say that, Southeldois the
energy. This is achieved by the utilization of amé&bion and number one country in utilization of robots in \ars
computers in the industries. According to roughnestes the industries. Also countries like Singapore and Geryneank
Industry 4.0 market is to exceed EURS3.5 trillion2920. next to South Korea in implementation of Industrg.4

HOW READY IS INDIA FOR
INDUSTRY 4.0?7

= ' : ROBOTS STILL A RARITY
ﬂ Despite being the sixth-largest

manufacturing country,

India'’s robot density

is one of the lowest, with 3 robots
631 per 10,000 workers

Brozil

3. CURRENT STATUS OF INDIA IN Manufacturing sector
IMPLEMENTATION OF INDUSTRY 4.0 The application of the technologies in industryded
begun in India. Few companies have started usirgy th
In India the Industry 4.0 is still in progress. Ttwwrent GDP technologies like 3-d Printing, Machine vision, ktid=actory.
stands at 11.4%. The expected goal is to achig% @p to In Bangalore the first Smart factory was set up @nds
2022. developed by the Indian Institute of Sciences ()IS&nter
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for product design and manufacturing (CPDM) ,thenpany
seems to be developing right platform to the basedts
“smart factories”. Newly divided states like Telamg have
started to achieve IOT hubs (internet of things) 2§20.
Industrial IOT particularly caters to the manufattg sector.
Currently it accounts for 60% of Indian IOT marketich is
estimated to be 1,167,303crs approximately. Téege of
robotic technology is not popular in manufacturiSgctor.
But one of the largest manufacturers of two-wheelerindia
(Bajaj ) has installed co-bots (collaborative radatt its plant
to automate the assembly sector and most of tthastries
use 3-d printers for the product design this hédpsave a lot
of time and energy. Learning the software neededefgign
the product is also a bit easy. The governmenbdhiced a
scheme to encourage the youth towards industriiké Oskill
India” and provided necessary centers to learn lK&D
(Centre Institute of Tool Design) where they caartehow to
use the latest machineries and design software oA Rrofit
Organization introduced a scheme to help the yoaitadopt
industry 4.0 by giving loans to get the capital dtart a
company through a trust called BYST (Bharatiya Y®eakti
Trust). They trained about 30000 young entrepreneund
they have given loans about 260crs to them.
Transportation Sector

The scope of application of new technologies ig vas

in this sector. The new technologies decrease iblelgm of
time management. Now at present we have many maiiro
systems in the urban cities like Mumbai, Chennaipul,
Hyderabad etc . The Indian Government has takerfitsie
step towards application of high speed rail systéfa.bought
18 bullet trains from Japan and first track will heaning by
2020. The local transportation has been improvddt.aln

olden days we needed to book a cab by meeting the

The result can be a more efficient and a promptesysless
production duration, and a greater sense to predidtadjust
to bring changes in the facility or in a broadetwurk,

possibly leading to achieve position in the contpeti
marketplace.

FEATURES OF A SMART FACTORY

transportation company in person but now we carkbmo
sitting at home at and at lower cost. This helpecreate
many jobs. The Indian railways has converted fewseli
trains to electric trains and the first train wésgfed off by
our Prime Minister Narendra Modi at Diesel Locoraeti
works(DLW) in Varanasi, Uttar Pradesh, India.
Information Technology sector

We can say that most of the Technologies in ingustr
4.0 were adopted by India. Indian government has in

introduced a scheme called Digitalization. In thisgram it
introduced Aadhaar card it is the first step towadigital
society and now we get our ration by just giving biometric
print (Finger print). It was first introduced in Deand it is a
huge step in advancement of digitalization.
4. SMART FACTORIESIN INDUSTRY 4.0

The smart factory is a flexible system that cari- sel
optimize performance across a broader network;askpt to
and learn from new conditions in real time, ancdbagmously

run entire production processes without any human

intervention.

The Smart Factory concept tells about the usage of

complete fully connected and flexible system rathan using
the traditional automation.
A true smart factory can:

» Integrate data from wide range of systems congjstin
of physical, operational, and human assets to stppo

manufacturing
* Maintenance

* Inventory tracking

» Digitization of operations through the digital twin

e Other types of tasks around all manufacturing
networks

Connected

1.1. Continuously pull traditional datasets along with
new sensor and location based datasets.

1.2. Real time data enabling collaboration with supglier
and customers

1.3. Collaboration across departments.
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2. Optimized
2.1. Reliable, predictable production capacity
2.2. Increased asset uptime and production efficiency
2.3. Minimized cost of quality and production
2.4. Automated production and material handling with
minimal human interaction
3. Transparent
3.1. Real time linkages to customer demand forecasts
3.2. Transparent customer order tracking
4. Proactive
4.1. Predictive anomaly identification and resolution
4.2. Real time safety monitoring
4.3. Automated restocking and replenishment
5. Agile
5.1. Flexible and adaptable scheduling and changeovers
5.2. Configurable factory layouts and equipment’s
5.3. Implementation of product changes to see impact in
real time

The Smart Factory: Why now?

« Rapidly evolving technological capabilities

e Increased supply chain complexity and global
organisation of production and demand into différen
stages

e Growing competitive pressures from unexpected
sources

» Organizational transformation resulting from the
collaboration of IT and OT

» Ongoing talent challenges

Benefits of the smart factory
Asset efficiency
Asset efficiency should translate into lower ask®tntime,
optimized capacity, and reduced changeover timeyngm
other potential benefits.
Quality
The self-optimization characteristic of the smaxtbry can
be able to predict and detect defect trends soandrcan
help to identify various human, machine, or envinemtal
causes of poor quality. This could lower the saetps, and
increase fill rates and yield. A more effective lkijya
process could lead to a quality product with mirima
defects.
L ower cost
Optimized processes usually lead to processes wduieh
cost-efficient —those with more obvious inventory
requirements, more effective hiring of employeedd an
staffing decisions, as well as optimum processedsvanety
of operations.

Safety and sustainability
The smart factory can also impart real benefitsuado
labour wellness and environmental sustainabilitye Types

of operational efficiencies that a smart factory gaovide
may result in a smaller environmental footprintartha
conventional manufacturing process, thus resulting
greater environmental sustainability.

Greater process autonomy may provide for fewer oésof
human errors, including industrial accidents thatise
injury.

Impacts of the smart
processes
Manufacturers can implement the concept of smatofg

in many different ways—both inside and outside finer
walls of the factory—and redesign it to adjust,eassting
priorities change or new ones emerge. In fact, @hée
most important features of the smart factory whish
agility—also provides manufacturers with multiplptions

to leverage digital and physical technologies bgeaeling
upon their specific needs.

The impacts of the smart factory on manufacturing
processes will likely be different for each orgatian.
These technologies power the digital supply netweamkl,

by extension, thus creating new opportunities tgitidie
production processes.

factory on _manufacturing

5. CLOUD COMPUTING IN INDUSTRY 4.0
Cloud computing may be defined #g practice of using a
network of remote servers hosted on the Internesttoe,
manage, and process data, rather than a localrserva
personal computeilhe term is generally used to describe data
centers available to many users over the Interhatge
clouds, predominant today, often have functiongribdisted
over multiple locations from central servers. I¢ ttonnection
to the user is relatively close, it may be desigdadn Edge
server. Cloud computing helps business in all itiks adapt
to today's rapidly changing technology. With Adiél
Intelligence and automation being integrated moegufently
into industry, cloud computing is a way for busises to
readily change with the times without losing data.
Cloud tech has unprecedented compute, storage and
networking capabilities. Compute services make oit tlsat
platforms are capable of merging automation, raisotand
Internet of Things, which contribute to innovative
developments in the long run.
Innovative new applications on integrated cloudtfptan
services are adaptable to individual needs. They aso
predictable and able to perform consistently whenfronted
with an unimaginable amount of dafehe Fourth Industrial
Revolutionwill be driven by the integration of resources and
new technology. The cloud vyields results for suscé&s
business while driving business to the tech frontie
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Mobile

6. COGNITIVE COMPUTING IN INDUSTRY 4.0

storage Applications Cognitive Computing (Artificial Intelligence)
definestechnology platformshat are based on the scientific
principles ofAl. These platforms surroundsachine learning
analyticalreasoninglanguage processing, speech recognition
CLOUD and, human to machine interaction among other tdolgies
COMPUTING which maybe a game changing tool for industriegeeslly

in manufacturing  sector
Server ﬁ % G/ Dratabase
cloud
Future Applications Of Cognitive Intelligence

W > 1> ‘ﬁ) W = @

Farm Mechanization Precision Agriculture

Artificial Intelligence could automate close to “;iTB
50% of jobs in the Western world within the next D —— Healthaare L‘;
two decades D e
Diagnostic APIs.
Main Applications of Machine Learning - D v =
Cobots Edge Computing
((( E )’) Automotive
— Self-driving cars Infotainment systems
Processing - Social Media | = !
= ol
Intelligent Filters Facial Identification
:{% @ | Financial Services -
Robotics Innovative Payment Modes Fraudulent Detection
7. CHALLENGESFACED BY INDIA IN nature of jobs shifts rapidly and skills become
ACCORDANCE TO INDUSTRY 4.0 valuable and obsolete in a matter of years.
Since Industry 4.0’s prime requirement is Al andl triven
technologies and other industrial processes, thessome Challenges faced in agricultural sector
challenges faced by India right now: 1. Since more than 50% of India’s economy depends on
it, therefore, more research has to be done irrdode
Challenges faced in adoption of 10T and Al install the latest technology and software in mader
1. Al-based applications to date have been driven agriculture.
largely by the private sector and have been focused 2. The private sectors are less interested in invg$tin
primarily in consumer goods. The emergent scale and agriculture.
implications of the technology make it imperatioe f 3. The latest technology and software requires deep
policymakers in government to take notice. knowledge to understand and operate them, which
2. Early lessons of Al success in the United States, the farmers don't have.
China, South Korea, and elsewhere offer public and
private funding models for Al research that India Challenges faced in transportation sector
should consider. 1. Indian roads are congested and of poor qualitychvhi
3. The sequential system of education and work is leads to higher transport costs.

outdated in today’s economic environment as the
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2. Implementation of Al and IoT is not possible inalr
areas
The ports are inefficient and congested since prope
monitoring is not there. Even with Al management, a
substantial rise in the economy cannot be guardntee

8. OPPORTUNITIES FOR
INDUSTRIAL REVOLUTION 4.0
Every country aims to be a ‘developed’ country thére are
few aspects which are needed to be satisfied. Er®us
opportunities for India in Industrial Revolution 04.are
enlisted below:
MANUFACTURING SECTOR: -
Manufacturing sector involves all the productiopexts and
also includes human resource management. The halust
Revolution 4.0 mainly concentrates on productivity,
manufacturing with output of great accuracy wheezryv
advanced machinery is used and this also reduces th
production damage, time consumption and human ptavar
greater extent. In India manufacturing processes given
importance due to its role in the GDP.
HEALTH-MEDiICALSECTOR: -
In present scenario, the medical field is equippét much
technical equipment that is used to cure manytiifeatening
diseases. For example, with the help of nanotedgyolthe

INDIA IN

9. CONCLUSION:-
In this paper, we have analyzed the present sitwati India
and came to a conclusion that the Government anduga
private sectors are coming forward and adaptirthedatest
trends in the technologies, which promises a suoliata
growth in the country’s economy, creating more opptties
in principal sectors like agriculture, health, miamturing and
transportation.
As India is still a developing country, certainr$ are
needed to be taken cares of, which are summarileavb
1. Cloud Computing
Cloud computing being a vast subject, requireg aflo
knowledge and skill. Many private organizationsridia
are adapting to the science of cloud and makingweag
towards a fully reliable computing experience.
2. Cognitive Computing
This concept is still in development in India aeduires
lot of research in this background. The utilizatafrAl is
possible in the near future.
3. Smart Factory
Smart factories involve the transformation niro
traditionally automated to fully connected systerSBeme
organizations in India have already adaptedhe
concept of smart factory and there is a boost ficiefcy in
mass production and other manufacturing processes.

damaged tissue can be reproduced or repaired. Recen REFERENCES:-

developments in medical sector includes, ArtifiGdimulated
Cells, 3D printed Artificial Organs, Smart InhalePrecision
Medicines, Health wearable etc. and those stifléanelopment
are Robotic Surgeries, Wireless Brain Sensors, etc.
TRANSPORTATION SECTOR: -

In countries like India, transportation is not amgazd and
safe. By implementing Al and 10T, there is a hugepe of
improvement in the transportation system like ojzéd
traffic where the Al actually studies the traffiatferns to
optimize and plan routes based on peak traffic $our
maintenance, and constructions. Using autonomobgles
to prevent accidents. The usage of Al and loT e=ad Ito
decrease in the costs promoting more safety witiaeced
customer experience.

AGRICULTURAL SECTOR:-

Agriculture is referred to as the back bone of amdéconomy,
but in the present scenario agriculture sectorldest priority
because of no proper knowledge and no guidanceveng
regarding agriculture to current generation. Bute th
involvement of technology has contributed in theogmition
of agriculture. Already automated machines are deised in
agriculture which reduces a great amount of timd aran
power. Also scientists and experts are coming fodwaith
new ideas which are helping this sector to grow.
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