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ABSTRACT

Rapid technological advances have revolutionized the industrial sector. In the global market, it is neces-
sary to consider the new paradigm of Industry 4.0 that presents a lot of features in the industrial logistics
application. It has been seen through literature that innovation management practices enable companies
to compete within the autonomous and connected vehicle market and is considered as an emerging and
competitive differentiator towards the growth of the product and that of meeting customer demands within
the changing markets. The first case study explores the integration of GPS and GLONASS signals in
AGYV for localization and navigation of customer destination and materials in the indoor and outdoor
environment. The second case study implemented in obstacle environment that recognized the obstacle
in front of the robot and also identified the dimension of the obstacle size, length, width, circumference,
height, and distance from a robot. The strength and disadvantages of the system are discussed in the
logistical application and future outlines are provided.

INTRODUCTION

Logistics is the lifeblood of the fourth industrial revolution and makes a key contribution to the Indus-
try 4.0 concept. Automated Guided Vehicles (AGV) become an integral part of the solution portfolio

DOI: 10.4018/978-1-7998-5357-2.ch041

Copyright © 2021, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is prohibited.



Autonomous Vehicle in Industrial Logistics Application

for fully-automated logistics to transport loads to places where repetitive movements of material are
required with little or no human intervention. In recent times, labour shortages and rising labour costs
have forced manufacturers to adopt decisive solutions in order to remain competitive on the market.
Shortage of labour and increasing labour cost in recent times has forced manufacturers to undertake
decisive solutions in order to stay competitive in the market. AGV are unmanned automated systems
that transport all kind of products within warehouse, distribution and logistics environment that reduce
cost and increase profitability, reliability and flexibility in the system (Brent & Heard, 2018). The
current challenges faced in all in-house and industrial need are to satisfy manufacturing and control
system automation based on Internet of things technology. However, the main issue faced in current
transportation is unavailable or shortage of drivers to transport goods. Thus, the research is going on to
find alternate solution by replacing existing vehicles with AGV’s in the Logistic application for public
and commercial need. Sousa et.al., (2018) stated the loading and unloading operation of goods are ar-
ranged and carried out in the linear path inside the warehouse is a complicated task. Few researchers
suggested that handling materials using AGV, without a change in path and carried out in a straight
line using Scott-Russel Mechanism (SRM) was a proper solution. Logistics literature rigorously recom-
mends that implementing automated vehicles in commercial indoor and outdoor applications and made
a smart logistic system by adding intelligent over the system. The introduction of Industry internet of
things (IIOT) in a logistic field made self-organization arrangement to solve all conditional tasks and
problems. Currently, indoor and outdoor vehicle identification or navigation has been a major problem
in the application of logistics warehouses. In this chapter we elaborate the navigation of autonomous
vehicle and its obstacle avoidance system in detail.

BACKGROUND

Manufacturing companies are subject to permanently changing environments. The factories have to be
continuously adapted to stay sustainable and competitive in the global market. Especially the smart driven
logistic system facing huge problem relating to data processing and analyzing mechanism in navigation
and control of the system. While the introduction of IIOT in logistic systems encounter solution for
Automated Guided vehicle problems like planning path to reach destination, localize the material and
localize the vehicle itself, navigate the customer location/ navigate the vehicle by the customer and sender
itself, identifying the obstacle in the tracked path, recognize the obstacle and materials to pick and place
operation with low budget by Mac et al., (2016). The laser and camera-based image processing-based
vehicle positioning and obstacle avoid methodology were frequently followed (S. Lee & S. Lee 2013).
For example, the PAN robot in advance where the laser mapping technology synchronized with stereo
camera-based vision sensor to handle autonomous trouble-free loading and unloading in modern fac-
tory warehouses in European countries. Zhang et.al., (2018) pointed that the sensor data must be handle
carefully and stored in repository in secured manner, by deploying fog computing cyber security system
in industry 4.0. Thus, the data driven model based on data processing and analyzing data in a more
secure manner to avoid the error-free system. These vehicles encounter problems like unable to predict
alternate path when it identifies obstacles, when it deviates from a predefined path, the navigation and
localization of vehicle are complicated.

The mobile robots are used to collect packages from vendor end to customer end in outdoor applica-
tions and as like the same in indoor application it carries spares, materials from warehouse. In the early

1031



21 more pages are available in the full version of this document, which may
be purchased using the "Add to Cart" button on the publisher's webpage:
www.igi-global.com/chapter/autonomous-vehicle-in-industrial-logistics-
application/263202

Related Content

Electromagnetic Compatibility Testing for Space Systems: Specifications, Methodologies,
Tailoring, and Recent Trends

Panagiotis K. Papastamatis, Eleni P. Nicolopoulouand loannis F. Gonos (2021). Recent Trends on
Electromagnetic Environmental Effects for Aeronautics and Space Applications (pp. 97-126).

www.irma-international.org/chapter/electromagnetic-compatibility-testing-for-space-systems/266840

NextGen Technologies Shape the Future of Aviation

Lori J. Brown (2011). International Journal of Aviation Technology, Engineering and Management (pp. 46-
57).

www.irma-international.org/article/nextgen-technologies-shape-the-future-of-aviation/104512

Model of Calculating the Weight and Centering of the Airship With Measurement Errors

Ann Tymoshenko, Larisa Saganovskaia, Oksana Danylkoand Sergei Osadchy (2019). Automated Systems
in the Aviation and Aerospace Industries (pp. 358-377).
www.irma-international.org/chapter/model-of-calculating-the-weight-and-centering-of-the-airship-with-measurement-
errors/223735

INDUSTRY PERSPECTIVE: Restrictions on Worldwide Space Technology Exports
Marco Guglielmi, Matthew Bullockand Jean-Pierre Patureau (2011). International Journal of Space
Technology Management and Innovation (pp. 18-40).
www.irma-international.org/article/industry-perspective-restrictions-worldwide-space/61161

Automated System of Stabilization and Position Control of Aviation Equipment

Olha Sushchenko (2021). Research Anthology on Reliability and Safety in Aviation Systems, Spacecraft,
and Air Transport (pp. 995-1029).
www.irma-international.org/chapter/automated-system-of-stabilization-and-position-control-of-aviation-equipment/263201



http://www.igi-global.com/chapter/autonomous-vehicle-in-industrial-logistics-application/263202
http://www.igi-global.com/chapter/autonomous-vehicle-in-industrial-logistics-application/263202
http://www.irma-international.org/chapter/electromagnetic-compatibility-testing-for-space-systems/266840
http://www.irma-international.org/article/nextgen-technologies-shape-the-future-of-aviation/104512
http://www.irma-international.org/chapter/model-of-calculating-the-weight-and-centering-of-the-airship-with-measurement-errors/223735
http://www.irma-international.org/chapter/model-of-calculating-the-weight-and-centering-of-the-airship-with-measurement-errors/223735
http://www.irma-international.org/article/industry-perspective-restrictions-worldwide-space/61161
http://www.irma-international.org/chapter/automated-system-of-stabilization-and-position-control-of-aviation-equipment/263201

