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Abstract—Industrial 4.0, a German term for the trend of
intelligent production incorporated with autonomous
robots, simulation, horizontal and vertical system
integration, 10T, cyber security, cloud computing,
augmented reality, big data & analytic which are
interconnected with each other. These interconnected
technologies are known as nine pillars of industry 4.0.

In this case study, these 9 pillars were implemented to an
existing conventional footwear industry model to transform
it into a smart footwear industry model.

Conclusion made from above smart industry model dictates

that industrial 4.0, if implemented can increase
productivity, revenue, employment opportunities and
investments in an industry.

Keywords: Interconnected, Intelligent, Industry,
Integration.

I. INTRODUCTION

The first ever Industrial revolution originated in 18th century
with the prime focus to transform the working conditions and
atmosphere together with the economy associated with them.
As the time gets scaled up, new revolution turned its way to
ameliorate the introductory first Industrial revolution.

The first revolution initially aimed to refine textile
manufacturing industries by clubbing the small-scale
Industries together at a central location to mass scale. The later
18th century saw a major introduction in the first industrial
revolution (i.e. Industry 1.0) with the steam and water powered
manufacturing facilities being introduced (mechanization),
which boosts up the production rate and efficiency in the later
18th century. The continuous development in the mainstream
industrial fields initiated the beginning of the second Industrial
revolution (i.e. Industrial 2.0) in the early 20th century, which
introduced the participation of Electricity as the major pillar of
production which enhanced the moderate production to mass
production. The late 20th century saw a different form of
industrial revolution never seen before i.e. 3rd industrial
revolution.

This revolution opened door for electronics and information
technology system to achieve a production with improved
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automation. The introduction of world wide web (WWW),
network of networks(internet) and basic computers led to a
drastic change in and around the industries and its dependent
allies in terms of social, economic and political measures. The
'Industry 3.0" was one of the biggest and rousing evolution of
the technological advancement. As 'Industry 3.0' emerge, we
saw a drastic escalation in IT and software-based sectors in
terms of production, employment and infrastructure which
opened the opportunity for further innovations and
competitions in these fields. The ascended form of third
revolution was the era of digitization which paved way for
different paralleled opportunities of capture and value creation.
The 3rd revolution allied the basic different technological field
of digitization, innovation, verticalization, automation,
mechanization and disruptive technology. These paradigm
shifts in the industrial production has now paved way for the
beginning of 4th Industrial revolution. The term 'INDUSTRY
4.0°, firstly introduced and originated in Germany is all about a
smart production with smart factories, objects and technology.
The future goals are associated with the manufacturing system
to be more standard, structured, systematized, cost-effective,
energy-saving, streamlined, methodical, well-planned and a
system in which products control their own manufacturing
process. The 'INDUSTRY 4.0' is a major reminiscence of
lined-up software models, a trend towards advanced
automation and data exchange together with the participation
of cyber physical systems, internet of things, industrial internet
of things, cloud computing, artificial intelligence and cognitive
computing including machine learning. The basic architecture
of this revolution is to construct an environment with less
complexity and more efficiency by including the broader
concepts of smart factories and smart manufacturing. It aims to
work and produce parallelly as per the movement and evolution
of the physical world and make decentralized decisions. As the
shift in the operative framework has triggered the need for
application pull which refers to a pull system for lean
manufacturing principle in order to decrease waste in the
process of production and offer advantages of optimizing
resources, strengthen flow efficiency, more flexibility, resource
efficiency and time saving.

283



International Journal of Engineering Applied Sciences and Technology, 2020
Vol. 4, Issue 12, ISSN No. 2455-2143, Pages 283-286
Published Online April 2020 in IJEAST (http://www.ijeast.com)

18th CENTUARY

19th CENTUARY 20th CENTUARY PRESENT

INDUSTRIAL 1.0 INDUSTRIAL 2.0 INDUSTRIAL 3.0 INDUSTRIAL 4.0
Mechanical Mass production Automated production Intelligent production
production. assembly lines using electronics and incorporated with
Equipment powered requiring labour and I ToT,cloud technology

by steam and water electrical energy and big data

Fig 1. Timeline of industrial revolution
Il. TECHNOLOGICAL ASPECTS

A. ADDITIVE MANUFACTURING

Additive manufacturing like 3-D printing are being widely
used in Industrial 4.0. They can be used to produce prototypes
& smaller component of machines. Customized, complex and
lightweight designs can be achieved. They are widely used by
aerospace industry to lighten their aircraft, to reduce fuel
consumption.

B. AUGMENTED REALITY

Augmented reality analyses the existing environment and adds
information to it for establishing a new artificial environment.
This artificial environment is widely used in industries like
healthcare and automotive for real world computer
simulations.

C. AUTONOMOUS ROBOTS

Since industrial 3.0, robots were widely used to tackle complex
assignments, but they are evolving for a greater utility. Robots
are becoming more autonomous, pliable and collaborative.
They will communicate with each other and work cognitively
& safely with mankind

D. BIG DATA AND ANALYTICS

The emergence of large data sets in industries opened way for
big data analytic. The focus is to optimize production quality,
save power and improvement of equipment and its services.
The objective is to garner data from most of the sources involve
in the manufacturing and correlating the captured and
processed data. Improving failures and customer relations for
taking informed business decisions.

E. CLOUD COMPUTING

In smart factories with increased manufacturing-affiliated
operation will require more data sharing across organizations
and its employees and customers. System information and its

operation once employed to the cloud will allow increased
data-driven operations for manufacturing stations.

Various service and product-based companies like Microsoft,
Infosys, Google, Autodesk and apple etc have invested in
cloud-based technology.

F. CYBER SECURITY

With the advancement and standardization of cyber
technologies, there is a need for protection of information and
data. It ensures shielding from theft or provides shelter to
overcome damage to the hardware, software and electronic
data. The smart industry predominantly based on
communication and networking protocols will majorly rely on
cyber security for its safety. The system and equipment of an
industry are more often under computer-oriented crime and
threat.

G. HORIZONTAL AND VERTICAL SYSTEM
INTEGERATION

Boeing, one of the largest manufacturers of aircraft has
partnered with Autodesk to facilitate new design using their
generative design technology in order to reduce the weight of
their aircraft weight and thus increased their fuel efficiency.
This is an example of horizontal system integration where a
company partners with other company to form out an end to
end value chain.

While in vertical system integration company tries to keep as
much as value chain under its own banner from designing from
product development to its distribution, from designing and
manufacturing to its sale and marketing.

H. INTERNET OF THINGS

The Internet of Things, or IT, refers to the billions of physical
devices around the world that are now connected to the
internet, collecting and sharing data. With the help of research
processors and wireless networks, it's possible to turn anything,
from a pill to an aeroplane to a self-driving car into part of the
IT. Examples of IT include home automation, self-driving
truck, Car2Car Communication, Smart city projects and Smart
health tracking devices etc.

I. SIMULATION

Every physical problem in a product can be represented in the
form of a computational model. This computational model is
simulated to reduce the failure in the final product. The need
for physical test has been reduce with the embarking of
simulation technology.

Simulation techniques like Computational fluid dynamics,
Finite Element Analysis, thermal simulation, digital and
analogy simulation had saved millions of dollars for industries.

I1l. CASE STUDY

SMART FOOTWEAR INDUSTRY MODEL
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An existing conventional footwear industry model was taken
and different technological aspects of industrial 4.0 was
implemented to turn it into a smart footwear industry model.
The entire model can be categorized into three parts:
Purchasing, Manufacturing and delivery.

A. Purchasing

Customer will open online portal to select a design. Augmented
reality and virtual reality will enable a customer to customize
his selection. Final product

details and design will be sent to further department using
cloud computation.

B. Manufacturing

Industrial 4.0 has revolutionized the manufacturing sector.
Before fabrication, the designs can be validated by simulating
using various simulation packages. With the advent of additive
manufacturing, facilities like on-demand manufacturing and
customized manufacturing are plausible. The fabricated
product will be packed and handle using autonomous robots.
IOT, cloud computing, Big data will be used to facilitate,
transfer and store shipping details respectively.

C. Delivery

Autonomous drone, Kart to Kart communication, self-driving
transport services will become prevalent in future to enable a
fully automated delivery service. Companies like Amazon and
Uber have already started using autonomous drone.
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Fig 2. Manufacturing output SOURCE: UN conference 2015

CASE STUDY : IMPLEMENTATION AND PERORATION OF INDUSTRIAL 4.0
CASE : Smart Footwear Industry Model

* Automatic Logisties &
delievery : kart 2 Kart

Order placed online
« Augmented reality & virtual
reality : Customized designs
selection.
« Product details sent to further
departments using cloud
computing.

. - Autonomus drone shipping :

« Handing & Packing : Amaon & uber.
Autonomous Robots

 Shipping Detail : IoT.Cloud
Computing,Big Data .

* Customer recieves order.

Fig 3. Smart footwear industry model
IV. CONCLUSION

Hence it can be concluded that smart manufacturing or
industrial 4.0 will bring boon in four major sectors:

A. Productivity

Industrial 4.0 is being welcomed by many companies. It is
estimated that a 25 to 30 percent increase will be in
manufacturing firms. Automotive sectors can expect a growth
10 to 20 percent increase in their production.

B. Revenue growth

Once productivity of an industry is increased then surely its
revenue will grow. It is expected that there will be an additional
1 percent growth in GDP of Germany.

C. Employment

There is a misconception that automation and artificial
intelligence will steal our job, although it is true that there will
be a loss of job, but it is estimated there will be a growth of 5 to
10 percent in jobs in next decade.

However, field like mechatronic engineering, software
engineering, communication engineering can expect a further
growth in job opportunities.

D. Investment

With the adaptation of new technologies like Artificial
intelligence, cloud computing, many companies have
witnessed a steep rise in seeking new investments.

PERCENTAGE OF GLOBAL
MANUFACTURING
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Fig 4. Percentage of global manufacturing SOURCE : UN 2015
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