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Abstract: The proliferation of Industrial Internet of Things
(I1oT) introduces the concept of a smarter production
environment. The emerging technologies like software defined
network (SDN), I1oT and cloud computing will bring great
advancementsin the modern industrial revolution called I ndustry
4.0. Therefore, with the rapid development of 110T technology,
the proposed work incorporates with Edge Computing (EC). The
current manufacturing process and automation, computing and
wireless network reaches out to headways in innovation from
easy to the point where all things (devices) and machines can
interface through an Internet of Everything (IoE). This paper
extends the work carried out in traditional methods, by
integrating the cloud layer, Automatic Guided Vehicles (AGV),
Industrial Wireless networks (IWN) and Industrial robots
through EC is conferred to make autonomous decision-making
capabilities. EC is emerging as a significant element in the smart
industry to bring legacy in the context of Industrial 10T (I10T).
Finally, our proposed framework demonstrates that the active
RFID-enabled AGV and industrial robots are brought in to
exploit for effective resource management under the EC-based
I1oT architecture, subsequently, it improves the conveyor
efficiency and overall energy consumption in the warehouse for
material handling.

Keywords: 10E, Edge Computing, Industrial Robot, AGV,
Active RFID and |1 0T.

I.  INTRODUCTION

With the advancements in the today’s industrial revolution
such as SDN, Artificial Intelligence, Network Function
Virtualization (NFV) and IoT technology, there is a great
trade for smart manufacturing industry. In recent years, due
to the rapid development of Industrial Wireless Sensor
Networks, the manufacturing industry has reciprocated
much in the form of the “Smart Industry”. Also, the
conventional industrial automation mechanisms are
performed through wired communication. Despite, the wire-
based automation systems depend upon expensive cables to
be installed and expensive regular maintenance. Therefore,
they are not generally implemented in current manufacturing
industries. Accordingly, there is an urge towards effective
wireless autonomous systems that provides optimized and
efficient resource management on manufacturing systems

[1].
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The conventional manufacturing industries are collecting the
sensor data from various sources and uploads them to an
industrial cloud and then the data to be processed. Also the
conventional industrial automation mechanisms are realized
though wired communication. Whereas, the present
production industries produce a large amount of data from
different devices and machines. Therefore, Industrial 10T as
an effective communication network topology towards
smart industry 4.0. An 10T device can receive and exchange
data themselves through present communication network
infrastructure connected by many wireless sensor nodes
[11]. In the event that each 10T sensor essentially needs to
process the information it gathers and sends result when
certain prerequisites are met.

At that point, we begin to see the advantages of edge
processing. The web of things (10T) is the most well-known
use casefor edge computing [2]. Therefore, EC is
appropriate for Industrial 10T deployments where both
processing and localization could be utilized effectively [3].

I[I. RELATED WORKS

In this section, we comment briefly about an extant attempt
regarding Edge Computing for energy-efficient resource
management in the context of Industrial |oT.

Recently, Cisco popularized the concept of Fog Computing
to implement in |oT applications on billions of things and
devices towards a smarter environment, to run directly at the
edge of the industrial wireless networks [4]. Eui-Nam Huh,
et.al. [5] proposed a model for smart gateway and loT
resource estimation using fog computing. Stretching out this
idea to an increasingly broad use case in 0T domain. An
execution utilizing CloudSim demonstrated the viability of
this work. Thus, applying the SDN and NFV ideal models
will be helpful for this situation.

In this work, an author presented an edge-based model of a
hybrid Cloud framework, which is intended to convey low-
latency and deliver efficient bandwidth. The data center
networks are connecting through internal edge network, this
model empowers less computation and unpredictable
storage at the edge hubs. It gives the fundamenta
advantages like a specific decrease in latency for clients a
long way from the data center and the data transmission
decrease among edge and center gave by permitting the
preprocessing at the edge cloud. The scope of this proposed
work concludes to carry forward the cloud network near to
the edge data centers [6].
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I11. INDUSTRIAL AUTOMATION

Industrial robot is a re-programmable and multi-useful
administrator, intended to move materials, items, items and
devices through modified movements. It might shift in like
manner with the errand, which additionally get significant
data and move cleverly accordingly [26], [27].

A. Automated Guided Vehicle

In the conventional industrial machines like AGV and
Industrial robots have been working according to some set
of standards. . These machines have the ability to change in
the process to the computerized instrument. The Automatic
Guided Vehicle is utilized and can be considered as the
reasonable choice for control the utilization of the diverse
thing's maneuvering. In a circumstance like essentia
automation inside a shop floor environment, it needs
guidance, which is very important in medium and large
scale industries. To deal with these unpredictable
circumstances, for example, an adjustment in format for
various conditions the AGV needsto receive keenly.

Industrial
Robot

Fig 1. Autonomous Robots

Hence, this paper provides new direction for robots shown
in figure 1, and AGV to make continuoudly versatile in an
intricate circumstance [12].

B. Intelligent AGV and RBPA

Automatic Guided Vehicles and Industria robots are
confronted with few limitations when they are deployed into
a shop floor environment. Robotized Guided Vehicles have
been used adequately for an item and material taking care of
and for the most part for transportation inside and
assembling industry. Regardless of this might be the perfect
situation, actually a few undertakings request people and the
shop floor are a blend of robotized that change of
circumstances [7, 8]. Figure 2 shows the Robot-based
Process Automation (RBPA) gives innovative answers for
different sorts of organizations, working models that give
computerization will upgrade the quality and effectiveness
[9].

RBPA is the progressing methodology used to organize
programming or an "Autonomous Robot" to trandate
existing applications for handling the product. It is changing
the way in which we think in the business perspective [14,
15].
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Industrinl
Robot

AGV
Fig 2. Integration of AGV and RBPA

Therefore, it gives extraordinary upgrades in exactness,
process length and extended productivity by clearing
repetitive task. In our proposed work, active RFID
empowered AGV plays a vital role. RFID is utilized for
direction, movement control and product identification. It
transmits data through radio frequency waves of a particular
frequency [16]. Thus, this paper centers on the procedure for
planning an RFID enabled AGV method in Self-
Configurable I10T framework [13].

IV.11oT AND EDGE COMPUTING

With the advancements in the current manufacturing
industry such as smart manufacturing, augmented reality,
SDN, Virtualization and a multitude of IoT applications,
there is a great demand for an infrastructure with edge
computing capabilities. In the EC [10], the processing of
data occurs at the source rather than in acloud. EC is merely
computes similar to cloud computing [24]. To overcome few
limitations in the conventional cloud computing technology,
edge computing propels the computing at the edge devices
to maneuver [23].

In alarge scale industry, more sensors and devices are being
interconnected through 10T gateway technology, and it will
generate massive data and demand further processing [25].
In the conventional cloud computing method, to process
these huge data via centralized severs will demand pressure
on the data transmission cost, bandwidth allocation and
other resources [20]. Furthermore, all 10T devices have
limited power, it is compulsory to balance energy
consumption by the devices that have higher power and
computationa capabilities.

Published By:

WWW.LJEAT.ORG,

& Sciences Publication

Exploring Innovation


http://www.ijeat.org/

OPENaﬁCCESS

V. EC FOR ENERGY RESOURCE MANAGEMENT

Start
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the Robotics Position

Next nearest
Platform
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Schedule the nearest
Robotics to conveyor

No

Yes

Fig. 3. Self-configurable Ener gy optimization
mechanism.

EC for energy consumption involves various parameters,
including edge computing information, shop floor details,
AGV path, coordination mechanisms, sensor nodes, etc. Fig.
3 shows the edge computing procedure for effective
management of power by analyzing the position of Active-
RFID enabled AGV.

In this scenario, al the robotics can access the EC server for
scheduling the task. The task begins with minimum
products that reflect the requirements for product handling
and analyze the position of robotics at the nearest platform.
Now the instructions are forwarded to this robotics to
complete the assigned task towards product delivery.

In the case of IDLE, that is no product in the queue, and
then the status information sends the immediate request to
EC server through the industrial wireless networks for the
power management sector to take appropriate action.

Step by step, the program will find thereisan AGV whichis
near to the platform. In case, there is no AGV is nearest to
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the platform, then the program will consider the next nearest
platform, and reiterate. Once the AGV finds the nearest
platform, the program reschedul es the corresponding robots
to deliver the product in a conveyor. Thus, our method is to
finish the process in this cycle and continues further to the
new cycle as per the instructions.

To overcome the aforementioned issues, we introduce our
proposed method on edge computing for the Industrial 10T.
EC carries the data computing that is outperformed at the
“edge” of Industrial wireless networks. In addition,
distributing computation nodes deployed at the edge can
dlow the offloading of traffic from the cloud for better
response time [21], [22]. Thus, our proposed work
reasonably decreases the transmission latency during data
computing as well as power consumption in the SDN based-
I1oT architecture with edge computing.

"Web of Things, Data and Service" is suggested by
Germany Trade for the fourth industrial revolution called
"Industry 4.0". In this generation a smarter industry provides
amechanical unrest from conventional assembling system to
cyber physical system (CPS), [17]. Industrial 10T found with
the benefits of enhanced creation, continuous observing and
self-governing basic leadership towards smarter production
[19].

Industrial 10T is a key component which unites present day
distributed computing, Machine learning, and Artificial
Intelligence to make canny, self-streamlining mechanica
hardware and offices. In this way, the plan standards on
brilliant item uses the most recent sensor innovation to
upgrade different gear with remote observing abilities and
its applications reaches out through information driven
computerization rehearses in the modern segment of the
economy. At long last, the lloT thinks the need for
assembling organizations as it enables them to give more an
incentive to their clients. The Industria Internet of Things
(I1oT) relies upon information from sensors, remote systems
and servers, regularly crosswise over collective, remote
areas. Certain information preparing assignments are
executed at source instead of in the cloud framework.

The Industrial Internet of Things (I10T) depends on data
from sensors, wireless networks and servers, often across
collaborative, remote locations. Certain data processing
tasks are executed at source rather than in the cloud
infrastructure.
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Fig 4. EC based Self Configurable I10T Architecture

Table: 1 Comparison of Throughput and Energy Efficiency

V1. RESULTS AND DISCUSSION ___
. ) ) ) Utilization Rate Energy
We first review the correlations of related devices Methods (Work Piece) | Consumption(W)

such as AGV, RBPA and Cyber-physical systems. A Self-

Configurable EC-driven architecture (fig.4) is proposed in Traditional 01 2

the context of Industrial 10T to facilitate limited resource

management. This paper extends the work carried out in SD-1loT [18] 02 !

[18], by integrating the cloud layer, Automatic Guided Proposed 02 0.75

Vehicles (AGV), Industria Wireless networks (IWN) and
Industrial robots through EC is conferred to make
autonomous decision-making capabilities, and this section

Table 1 shows the performance comparison of various
methods, among all our work reduce the energy effectively.

explains the simulation setup, performance metrics, and
emulation scenarios.

This work is developed by the simulation work and realized
the algorithm in MATLAB environment. To evaluate the
energy optimization and efficiency of the proposed work,
we introduce the following aspects.

[1]. Overdl Time Delay (OTD): The OTD represents the
time required for product delivery from the warehouse to
aconveyer belt.

[2]. Quality of Service (QoS): The QoS performance metric
is expressed as effective utilization of resources.

[3]. Throughput: It is the rate of successful product delivery
over a warehouse, in Industrial 10T. This performance
measurement has the advantage for better evaluation of
successful data rate receiving from warehouse to
destination (conveyor).
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Since complex tasks can be offloaded to the IWNs and
cloud infrastructure, this could limit the energy constraints.
Software-Defined-110T has been different manifestations,
for example, Machine to Machine communication and
industrial networks still facing with constraints. Whereas
Industrial Robot is as yet having a few impediments. The
proposed work improves the conveyer efficiency and overall
energy consumption decreased reasonably, when compared
with SD-1loT [18]. In the material handling process at
conveyer belt, our intelligent AGV loads parallel along with
the fixed Industria robots. Therefore our proposed work
utilizes the resources effectively. Figure 4 shows the Energy
consumption is decreased when compared with SD-11oT
architecture.
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VIlI. CONCLUSION

With the advancements in the current manufacturing
industry such as smart manufacturing, augmented reality,
SDN, Virtuaization and a multitude of 10T applications,
there is a great demand for an infrastructure with edge
computing capabilities. The industry 4.0 represents the basis
of smart production company. With the scope to improve
the effective resource management, A Self-Configurable
EC-driven architecture is proposed. The obtained results
have demonstrated that our proposed work improves the
conveyor efficiency and overall energy consumption. Thus,
the EC based l10T architecture will facilitate in the context
of Industry 4.0.
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