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ABSTRACT

In this paper, we will explore some of the excitisgs of 10T in the supply chain. The logisticusidy is a key player that
is ready to take advantage of the "loT" revolutiMiith millions of missions being moved, tracked] atacked by a
variety of machines, vehicles, and people every iéy no surprise that logistics and the IoT ameperfect harmony. In
addition, transport was and is the weakest linkeirms of logistics due to the limited security nueas available for the
safe delivery of cargo. Using loT technology viaeless sensor networks to communicate between isandecarrier,

logistics providers can view and manage their caggal drivers on a much larger scale, whether ithis condition or
location of goods. So, using this network infrasttme and technological advances in wireless semsworks (WSN),
administrative processes can be managed much nificeeetly and effectively. In conclusion, the ltakes the supply
chain to a more sophisticated level as it providasaccurate flow of product information to the metrka reliable basis

for analysis, forecasting and proper managementsitac making.
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INTRODUCTION

The logistics industry is a key player that is neénl take advantage of the "loT" revolution. Withllimns of missions
being moved, tracked, and stacked by a variety adhimes, vehicles, and people every day, it isunprise that logistics
and the loT are in perfect harmony. In logistitg tloT" can link different assets along a supgtgio in a meaningful
way and then analyze the data generated by thusetlh capture new ideas. In this way, "loT" enaldgyistics providers
to unlock higher levels of business efficiency, hihrough decision-making they create customizbthamic, and

automated services for their customers.
LITERATURE REVIEW

Recent leaps and bounds in microelectronics, whathonly reduce the size and weight of various geitacessing and
storage units, but also improve their operatiorabdjties, have contributed significantly to thenstruction of brand new
wireless compact sensor units. form and low powéireless sensors have the ability to detect andsoreavarious

physical quantities, such as, e.g., temperaturmidity, light, pressure, sound, etc., as well agcling the presence of
certain objects. Together they form a dynamic datding network, which has the ability to conneatle node of the
network to higher power wireless networks as weltalarger processing units of the received inftiam. The so-called
Wireless Sensor Networks (WSNSs) often consist sfteof small, low-cost sensors that collect andsinait various critical

data that they detect in their natural environment.

| Impact Factor(JCC): 5.4223 — This article can be dowatted fromwww.impactjournals.us




[ 54 Constantindalkiopoulos, Hera Antonopoulou & Konstantinos Denisr |

In recent years, the design of wireless sensorar&swhas become hugely important due to the evaeasing
number of commercial and military applications. Tensors are usually scattered in an area calkedéhsor field.
Each of these sensors (or nodes) has the abilitpltect data and then route it to the Base Stasark) via a multi-hop
path. The base station has the ability to commueieath the Task manager node via the Internetiarsatellite. The
design and communication architecture of a wireksssor network depends on many factors, whictdaseribed in
detail in the next section. The rapid reductiorttia cost and size of sensor nodes has contributiestamtially to the
development of many dynamic applications relatedfdo example, medicine, industry, building seaquriand in this

case the supply chain.

Summarizing, on the one hand, the developmentfiéntéchnology of mobile communications and wireless
sensor networks (WSN) and on the other hand, thieldgment of modern technology of "loT" can sigradintly improve
the way of operation of transport and logistics panies. The knowledge provided through these swistis what enables
organizations to identify inefficiencies in reait, improving traffic and helping them build progg®e plans to move
toward innovation through optimal decision makiBglow are some of the use cases for "loT" in thgpluchain within

the limits of fleet management, warehouse limitsight and last mile delivery.
Fleet Management

In terms of transport and supply chain, fleet mamagnt plays a crucial role in managing maintenacbedules, the day-
to-day use of vehicles and order service routesortter to maximize productivity and operationalicéicy, fleet
maintenance time must be minimized. At the same,tinith the ability to safely monitor equipment ahé environment
in real time, field technicians can take actionopefproblems arise. With the 10T, companies canotely obtain

information about their assets, enabling them tdifate maintenance and eliminate unnecessarytiogecand responses.
Storage Functions

Existing warehouse control systems will need td'feelefined” to manage data from sensors instatliethé warehouse.
Warehouses always serve as a vital hub in the étbgoods within a supply chain. In today's econodimate, they also
act as a key source of competitive advantage foistics providers who can offer fast, cost-effeetand increasingly
flexible storage processes to their customers. \Witlusands of different types and forms of goodsest in the middle
warehouse today, every square meter of storagee spast be used optimally to ensure that specifadypects can be
retrieved, processed and delivered as quickly asiple. The result is a high-speed technology wittechnological

environment that is ideal for "loT" applications.
Freight Transport

With hundreds of thousands of ocean, air and readts, freight transport has great potential far detworks. Through
the "loT" the transport of goods will move beyoin t'track and trace". Through the 10T, logisticevpders will have
clear visibility of freight traffic, meter by metemd second by second, as well as item-by-item tmong to ensure that

goods arrive in the right place on time and intact.
Application in Last Mile Delivery

With the last part of the delivery journey (thecadled "last mile") heavily dependent on work aisdcansumer demands

become more complex and delivery points continuaudtiply, logistics providers face new challengékey need to find
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new creative solutions for this important stagett@f supply chain, cost-effective solutions thaepffalue to the end
customer and operational efficiency to the logsstapplier. The "loT" in the last mile can connibet logistics provider to

the final recipient in exciting ways, as well ageofnew dynamic business models.
METHODOLOGY

In this study we are dealing with the developmédra €loud platform for the Internet of Things (IOfRgat can be used and
will provide innovative solutions in different secs (agriculture, demotic& home automation, smée€ etc) and in this

case in logistics. The platform consists of twatgahe sensor network and the cloud server.
Sensor Network

Consisting of autonomous nodes with sensors usebtotor physical or environmental conditions, sashtemperature,
humidity, atmospheric pressure, sound, etc. Thear&tis capable of and give information to the clpand conversely to

receive information to perform a specific energyfimty on / off) via an actuator.
Cloud Server

Cloud Server is the database that receives alhtbemation from the sensor network, the informatie stored, processed,
and displayed in real time to a user from anywhéweiditionally, we are given the possibility to bbl@to control the

remote sensor network.

The wireless sensor network consists of a centnafrol node (gateway node) and one or multiple isgnsode

connected to each other via wireless antennas Z@pg?2a star type topology.

The nodes (sensors) send periodic data every 16tesito the central node. The hub is connectedréaiter via
Ethernet and data it collects, sends them to @daéain the cloud. The nodes function implemensidgumicrocontroller

arduino* due to its low cost, ease of programmind the popular platform.

*|t is a good choice for "experimental” level, forofessional use can be replaced with other micrmotlers and

sensors with the provided appropriate certification
The Main Features of a Wireless Sensor Network Inalde:
e The energy consumption limits for nodes that ustehas
e Ability to deal node failures
e The mobility of nodes
» Communication failures
» The heterogeneity of nodes
» Escalation large scale growth
» Ability to withstand harsh environmental conditions

e Easy for Use
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Each node is powered by rechargeable batteriesO(6AA) accompanied by a solar panel, making the
autonomous system (Figure 2).

The system that is proposed is a complete autonsmoitrol system based on microcontroller Arduifor. the
implementation of the system microcontrollers andudno Mega Arduino Uno are being used, becausbeif low cost
and low energy consumption (30-40 mA), charactedsthat make them a good choice for use in thesldpment of

autonomous systems.

The Arduino Mega used as a central control nodergfts role is to receive information from remotsles with
sensors that can be placed in various parts girtb@uct. For the node with the sensors, the miarwobtier Arduino uno is

used, wherein the temperature sensors and air itymidre connected, and the rain sensor (Figure 3).

For the power of the microcontroller, rechargediméteries 5000 mah Cordless from a photovoltaicepé?
watts), were used, and in order for the safety iofocontroller was used a specialist charge coletrolfter testing of the

supply system, the duration of the microcontralletonomy with associated sensors was about 10&.hour

For communication between the microcontroller radittennas were used (APC220) with maximum 1Km

communication distance that fully covered the neddhe implementation system.

The central control node receives information frmmote nodes via the radio antenna. Through a G&8aidb
when there is a change in the environmental canditmay give notice remotely via a sms messagegr&ronming became
via AT command by incorporating the programmingglaage C ++ of Arduino. Next was the addition oftatis relay
which serves as a switch, which can activate aifspeomputerized system. In programming bit miaotrollers, there
were some difficulties mainly in finding librarider individual components and sensors, but afteragramming and

appropriate configuration of the respective libzaridifficulties were resolved.

Based on the above technology and the proposedbtppdhe responsible managers of the command cante
able through decision making to determine optimatadions and routes for drivers, to observe drikehaviors, to

monitor goods in real time, as well as to locatsgilae failure of the vehicle from the predeterndine modified route.
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Figure 1: Proposed loT Topology.
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Figure 1: Arduino Microcontroller.

RESULTS

The technology solution consists of Arduinc node installed on each vehicle, thain components of eaArduino node
are the temperature sensor, a GPS antenna, a 3@antesing RFID or NFC technology, provisynchronized
information andmaterial flow in real time, operators are able aihgr information on specified cargo at &time,
instantaneously. With the helif these sensors, along with I-time locating systemsGPS tracking systems, and otl
information relaying tags, the objects are abledmmunicate with each other and disperse the irdtom through the
Internet in real timeData is transferred into the cloud, and the deviegsidentify the pallet and not only share itsitms
using GPS coordinates, but also bring in other tiletaveather conditions, traffic conditions, amivdr-specific data (i.e.,
driving pattern, average speed).By tapping the data mgathiey these technologies, detailed visibility of #&em is
provided all the way from the manufacturethe retailer Data gathered from GPS and RFID technologie®nlytallows
supply chain professiats to automate shipping and delivery by exactldjating the time of arrival; they can moni

important details like temperature control, whiotpact the quality of a product-transit.
IoT Can Help Supply Chain Professional

» Reduce asset loss. Knalout product issues in time to find a solut

» Save fuel costs. Optimize fleet routes by monigtiaffic conditions

» Ensure temperature stability monitoring the cold chain.

* Manage warehouse stock. Monitor inventory to redug-of-stock situations.

» Gain user insight. Embedded sensors provide \iisiliito customer behavior and product us
CONCLUSIONS

This Arduinovia IoT Technologyhat is suggested in this paper, and also withstigport of a node with the necess
sensors provides informatian real time about the status of products and #wursty of containers during transp
worldwide. The breadth of application highlighted in this repmderscores how IoT is impacting virtually evepctor of

the logistics industry and society.
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The IoT through the WSNs promises to create a wiawlary, fully interconnected "smart" world, where

relationships between objects, the environmentmeaple become increasingly intricately linked. Teespective of the

Internet of Things can fundamentally change the pagple think. Supply chain management will corgino use these

advanced technologies to improve the tracking aenms, shipments, stocks, orders, resources aaltihhand safety best

practices with the ultimate goal of maximizing raue and proper decision making at all stages.
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