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Abstract

The transportation industry has been greatly impacted by the Internet of Things (IoT) technology's rapid advancements, which have
a wide range of effects. The Internet of Things (10T) has the potential to revolutionise how people and products move across cities,
and Intelligent Transportation Systems (ITS) have emerged as one of these applications. This paper seeks to provide a complete
examination of loT integration in ITS, stressing its advantages, difficulties, and possibilities in the future. This paper analyses the
different facets of l0T-enabled IT’S, including smart traffic management, vehicle-to-infrastructure communication, data analytics,
and real-time monitoring, through a thorough literature review and case study analysis. Data security, scalability, and privacy issues
are also covered in the study. The research's conclusions aid in a better understanding of the advantages and disadvantages of using
10T to develop effective and sustainable transportation systems.

The term "Internet of Things" (10T) refers to objects and systems that can be represented on an internet-like structure and are each
individually identifiable. A coordinated application of science, roads, people, and vehicles make up an intelligent transportation
system (ITS). Technology-wise, ITS includes cutting-edge sensor technologies like RFID (Radio Frequency Identification
Devices). Information technology includes computer processing technology, network technology, automatic control technology,
DSRC (Dedicated Short Range Communication), VPS (Vehicle Positioning System), GPS, and more. There are already a number
of Intelligent Transportation System concepts that are broadly recognised by society. Meanwhile, some ITS (intelligent
transportation systems) disadvantages have become apparent. Intelligent Transport Systems can be developed using a fresh strategy
thanks to the Internet of Things. In order to increase the use of technology for transportation, our study aims to ascertain whether
Internet of Things can be integrated into Intelligent Transportation Systems. Consumers must be able to assess the various transit
options in an effective manner, and here is where Internet of Things infrastructure might be useful.
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Introduction

The capacity to link with one another and have sensors added to more and more objects is a result of technological
innovation. The means by which information is exchanged are evolving as the outer physical world turns more and
more into an information system. The goal of the Internet of Things (also known as I0T) is to somehow connect the
physical objects we see all around us to a network. The main subjects covered in the conversation include GPS (Global
Positioning Systems), RFID (Radio Frequency Identification), infrared sensors, and scanners. Both interacting with
the real world and gathering data are made possible through them.

Emergence of internet of things:

The Internet of Things is made up of networks of commonplace items we use every day. It involves the use of wireless
sensors to provide information to each object and the people in charge of it. The phrase "internet of things" was first
used by the creators of MIT's "Auto ID centre" 10 years ago. The term "auto id" refers to a broad category of

- Journal of Pharmaceutical Negative Results | Volume 13 | Special Issue 02 | 2022 ﬂ




technologies used in industry to help automate, decrease error, and increase productivity. These technologies include
smart cards, sensors, speech recognition, and biometrics. Since 2003, technologies have been identified by using RFID
(Radio Frequency ldentification) tags and EPC (Electronic Product Code), with RFID tags used for item tracking and
EPC acting as a data link. The definition of the internet of things has expanded since then. Using sensors and sensor
networks, it is possible to clearly note more details about the objects and environment. Even in today's digital world,
we still need to come up with our own solutions to problems, like how to record a video. Our society will be built on
items from the future rather than on our thoughts and knowledge, which are not the primary reasons for its survival.
Software built into the object makes it possible for computers to analyse, think, feel, and sense data without human
assistance, maximising the use of sensor technologies like RFID rather than limiting it to only sensing barcodes. The
Internet of Things' long-term goals include the management of enormous data sets where users will be more connected
to one another. All around Europe, numerous Internet of Things projects are being developed.

ITS (Intelligent Transportation Systems)

Transportation management systems use a variety of advanced sensor technologies to create an information,
intelligence, and socialisation transportation integrated management and control system, including RFID (Radio
Frequency ldentification Devices), DSRC (Dedicated Short Range Communication), VPS (Vehicle Positioning
System), information technology, network technology, automatic control technology, computer processing
technology, cloud computing, and GPS. The operation of the transportation infrastructure is optimised by the
intelligent transportation system. The technology was created in the US in the 1980s, and other nations are actively
working to further develop it. As a result of the development of the Internet, smart communication technology, sensor
networks, and other new kinds of technology, IOT has taken shape in Intelligent Transportation Systems and will have
significant growth potential in the years to come.

Intelligent transportation system

Intelligent transportation is based on a well-balanced application of computer science, people, vehicles, and physical
infrastructure. In order to balance transportation users, cars, and constrained roadways, we can determine the time of
the next vehicle's arrival, the availability of empty seats, the best route, and avoidance of congested routes. We will
be able to detect the vehicle brake in front of you and prevent an accident by adopting procedures in the future
transportation system. The first and most important step in creating an intelligent transportation system is therefore
gathering data. By installing sensors throughout the system, transportation managers can get real-time transportation
data, enabling them to monitor and regulate traffic flow. The traffic police can exchange traffic information about the
area at any time utilising radio frequency tags and GPS in cars to gather reliable transportation data to direct vehicles
to alter or improve travel routes. In a sense, intelligent transportation is the application of IOT technologies to the
transportation industry. The joint evolution of people, automobiles, and roads, which is the basis of intelligent
transportation systems, is the ideal embodiment of the idea of transportation 10T.

Intelligent transportation and 10T

Intelligent Transportation Systems may be one of 10T's strategic initiatives. The introduction of automated driving is
made possible by the intelligent transportation system, which also enables the tracking of all forms of transportation
in order to ensure transportation safety, smart urban transportation management, the collecting of significantly more
vehicle transportation data, and much more.

In reality, specific applications of 10T in the transportation sector can be observed in daily life, including non-stop
electronic tolls on highways, intelligent transportation systems, mobile emergency command and scheduling, mobile
law enforcement by transportation police, monitoring of traffic violations by vehicles, vehicle anti-theft systems, and
more. The network is far from complete, and this is just the beginning. With the help of the Internet of Things (10T),
we may envision a massive intelligent transportation system in the future that connects cars, people, and roads to
alleviate traffic congestion, pollution, and safety issues.

Technologies and applications of IOT
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The gathering and processing of information data is at the heart of 10T. The secret to getting around Information
interchange between cars and between the road and the vehicle is made possible by vehicle network technology.
Without a doubt, wireless technology is involved the main position. Application of DSRC (dedicated narrow range
communication) and VPS (vehicle positioning system) technologies, as well as current vehicle location,
communications, and tolls. Electronic toll collection is the major function of DSRC. GPS and GSM together make up
VPS. Voice conversations and auto navigation use it more frequently. Additionally extensively employed are infrared
and ultrasonic technologies, which are straightforward and environmentally safe. Radio frequency identification
devices (RFIDs), video detectors, magnetic sensors, wireless sensors, the Global Positioning System (GPS), Internet
and wireless communications, and industrial application are further key technologies for intelligent transport systems
software for applications. The advancement of the underlying chip-embedded devices, which are driving the
development of the industry as a whole, is the most significant of these technologies. Existing products will be
improved, services will be more intelligent, and remote devices can be managed, scheduled, and maintained thanks to
the combination of 10T and embedded systems.

The heart and soul of 10T applications is software. Major software firms have made significant investments in related
software's R&D and middleware (SaaS, SOA, cloud computing, etc.). In Transport 10T, the proposed cloud computing
paradigm is crucial. Because each mode of transportation is uncertain, transportation is a difficult science. Utilising
"on-demand services" over the Internet, cloud computing, a highly scalable computer technique, makes resources
available to consumers. It "uses on demand, charges, and does not use after completion.” meet the demanding
standards for transportation The following technologies are essential for the development of Transport 10T: (1)
technology for detecting the driving condition of a vehicle; (2) DSRC short-range communication technology; (3)
technology for driver assistance; (4) technology for detecting the performance of infrastructure and the environment;
and (5) new generation transport control system.

IOT technology in intelligent Transportation system

RFID-based electronic licence plate system functionalities are needed in order to implement IOT in the development
of intelligent transportation systems. E-tag, also referred to as RFID (Radio Frequency identifying), is a hon-contact
automatic identifying system. HF signal target recognition for autonomous data acquisition. Without human
intervention, it can function in challenging conditions. Fast and simple identification of many tags and quickly moving
objects is made possible by RFID technology. RFID is a straightforward wireless technology with just two
fundamental parts. To control, detect, and track things, the system is employed. An interrogator (or reader) and several
transponders (or tags) make up the system. It uses frequency RF to enable non-contact data communication in two
directions between the reader and RF card in order to identify the target and exchange data. The primary duties of an
RFID-based electronic number plate system in transportation management are: - Licence Information Management:
At a road intersection and as the vehicle passes by, a radio frequency identification device can successfully collect
licence information and compare it to the Number Plate Information Centre Information Database. Your car will
automatically be forced to perform the necessary actions if your licence runs out or it fails the yearly vehicle inspection.
Without the requirement for a fixed site, vehicle control services can also be offered using electronic licence plates.
On both small and large frequency identification terminals in the city, drivers can do this. The vehicle's IC card is
automatically updated and updated in the database as soon as the vehicle passes the terminal. As a result, it performs
inspection job more effectively and saves both the driver and management a significant amount of time and resources.

Inspection of Mobile / Specific Road Vehicles: In order to maintain safe and orderly transportation on the road with
legally driven vehicles, no overspeeding, and no stopping on the road, traffic police typically conduct vehicle
inspections to check for the execution of traffic laws and regulations. The Management of Vehicle Specific
Information and Statistical Transportation Data: It is for security and illegal operation. In order to provide smooth and
efficient transportation, it provides reliable transportation flow statistics for streets and highways as well as the
foundation for such planning.
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Driving without a licence and related vehicle monitoring: employing mobile RFID terminals, traffic managers can
actively regulate the driving safety of vehicles on the road in addition to employing stationary radio frequency
identification equipment to monitor traffic on arterial highways. It is feasible to execute. Dynamically keep an eye on
the traffic on a certain road, especially the speeding cars, and take the necessary precautions to ensure safe driving.
Security badges, dangerous products and freight vehicle services, key management, and RFID technologies are all
used in these applications. To identify unsafe and unlawful cars, radio frequency identification devices are put at
significant entrances and exits. Vehicles recognise and manage access in designated frequency channels. Compared
to manual detection, this is both quicker and more effective. The use of car driver detection systems was very important
during the Shanghai World Expo since there was a requirement for vehicle management in and around the event. The
streets near the exposition have been designated as zones for traffic management. Key control sites have RFID placed
to keep an eye on the nearby vehicles. The information will be sent back to the transportation control centre for Expo,
which will run continuously. If an exceptional circumstance arises, the centre can take over the transport right away
by sending a transport control order to the traffic police at various locations. Associated traffic-control measures. To
look for strange licence plates, the automatic alarm system was activated in the meantime. It is advised for suspicious
cars to halt right away. Take the necessary steps if your licence plate does not satisfy your criteria.

Taking tolls without forcing vehicles to stop: The majority of toll booths on interstates and highways are utilised to
collect tolls without halting cars. Automatic radio frequency identification technology automatically scans the I1C card
of passing vehicles to deduct charges and levies. The management of I1C cards is, of course, also offered. B. Processing,
replacement, and recharging of I1C cards. The toll service will function much more effectively as a result, and the
vehicle can continue to run without interruption. Additionally, you can save money and resources by drastically
lowering the price itself.

Automated parking control: The use of intelligent electronic licence plates is thoroughly explained in the Transport
Management section above through the function of automatic parking management. The assertion is not repeated here
as a result.

Police traffic control and administrative control are used in traffic flow monitoring to make decisions. These are
sources of transportation data in addition to radio frequency identification methods, including GPS (Global Positioning
System), GIS (Geographic Information System), and other methods of data collecting. GPS must be used to determine
the dynamic positioning of the vehicle position and to gather the essential data about a specific vehicle. A geographic
information system is mostly used to gather data regarding fixed route segments, such as: B. Data on the road network,
transport flows, and fixed peak section numbers.

The timely availability of transportation flow data can also be utilised to monitor traffic, identify illegal driving, and
take immediate action in the event of an accident. The monitoring gadget is often installed on a gantry near High levels
of data accuracy, vast quantities of data, and regular updates are essential components of efficient transportation
decisions. The use of contemporary network communication technology greatly helps with this. Access to transport
data can be quickly passed between transport networks due to the prevalence of modern GSM networks in use.
Furthermore, there are no constraints on transmission, and accurate data transmission may ensure quality. Database
technology can be used in the information centre to manage a sizable volume of databases. Computers are capable of
processing and storing massive amounts of data quickly. When needed, data can be searched for and obtained. The
data is also updated on a regular basis because it is important for decision-makers in the transportation industry and is
related to accuracy, which transportation managements will base their decisions on. Using cloud computing
technology, a lot of data can be employed for the simulation in the information centre, leading to a presumed scientific
and logical conclusion. Decision-makers should base their decisions on these findings. On the other hand, the driver
must also make use of traffic data, such as route selection. Based on current and historical data about the traffic flow
in the area, drivers can select the optimum route. Today's accessibility to new communication channels offers tools
for learning features.

Monitoring and management of drunk driving: Driving is dangerous after having a drink. It is, nevertheless,
extremely challenging to handle. To monitor driving on the road, radio frequency identification technology is
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employed. The vehicle will be skimped and monitored using image analysis tools to further evaluate whether the
vehicle is drunk driving and by the exchange of real-time information if it is discovered to be uneven or not parallel
to the road. After servicing the car's equipment, tell the police patrol to administer an alcohol test.

Challenges of internet of things

The Internet of Things faces several obstacles, but one of the largest ones is society and ethical issues. How does I0OT
technology affect people's skills, whether they are enabled or controlled by it, and how does this affect their capacity
to meet numerous accountability requirements? The capabilities of 10T technology should be viewed as controlling
accountability characteristics including visibility, accountability, and control transparency and predictability.
Nowadays, there are at least two connected objects per person, making the Internet of Things widely prevalent. The
protection of privacy is one of the main issues driving this innovation. Three major obstacles stand in the way of loT
development: unifying standards, the creation of, and the transition to the new IPv6 energy source development for a
variety of sensors challenges with another structure 10T is a means to integrate all software systems despite the
absence of a standardised software architecture. Platform architecture for popular software. If you produce a lot of
data, there might be a digital twin on the cloud, which is the first immediate threat to this regularly produces updates.
Reaching the messaging volume is made simple by this anywhere from 100 to 10,000 per individual. According to
Internet of Things research currently available implementation in transportation networks is not adequately researched.

Automobile sensors: At each vehicle's entrance and exit are sensors determines the amount of available seats in a
specific vehicle. If short-range radio technologies like active RFID are used, the sensor will be feasible. Battery-
powered active RFID reads beyond 300 feet. Active RFID has the advantage over passive RFID in that it can deliver
signals automatically sends a signal in response to RF energy received from the reader. Using BLE sensors (Bluetooth
Low Energy) is an improved alternative. The price of these sensors and the cost of electricity are greatly reduced. This
data is inputted into the car's integrated device.

Embedded devices: The bus's embedded gadgets gather data about the bus based on time, place, and speed place data
is obtained from GPS satellites and is necessary for the creation of "timestamps" for each place. Details are also
transferred to the cloud server every minute via the industry-standard protocol used by 3G and 4G telecommunications
services to guarantee data freshness.

Satellites: Satellites quickly deliver signals to moving vehicles on the ground. Atomic Block offered this citation.
Synchronised satellites give information to guarantee that precise information is delivered at the same time. There are
three basic sub-divisional parts in the architecture of the global positioning system.

1)GPS Ground Segment (GS): This component is in charge of ensuring that every aspect of the Global Positioning
System operates as it should, including the replacement of malfunctioning satellites. Additionally, it aids in the
operation and performance of the GPS system within a particular spectrum of functions. is charge of system security
problems.

2) The GPS Space Segment (SS) is made up of GPS satellites. There are 24 GPS satellites with eight circular orbits,
all of which were designed with GPS. Each orbital angle difference for a satellite in orbit around the earth is 30, 105,
120, and 105 degrees.

3) USA GPS User part: This part consists of GPS receivers acquire GPS to find the precise location and time, send
a signal and solve the navigational equation. Precise has two different kinds of users: military personnel users of both
specialised and general location services.

Conclusion
We can conclude that using just one technology is insufficient if we want to take advantage of all the features of the
Intelligent Transportation System. In particular, we should use a lot of IOT technology, particularly the global
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positioning system, geographic information systems, and full use of radio frequency identity technology for clever
delivery control so that we can make a qualitative leap. More advanced packages of intelligent transportation that are
entirely based on 10T may become available as IOT technology advances. Developing an extension from a guide
transportation control device to an intelligent transportation system might be quite important. The stakeholders inside
the gadget will benefit greatly as a result, in many ways. Human travellers can receive information about the road's
environmental popularity to make their journeys as efficient as possible.

In order to maximise community transit and improve road safety, significant application of road infrastructure can be
made using control and scheduling systems. Assuming we achieve the objective—better software possibilities—by
using 10T technology: In order to reduce petrol consumption and carbon dioxide residual emissions, people will be
more aware of how to avoid traffic jams and travel along the shortest route to their destinations. Travellers can get
timely weather information. In order to ensure driving comfort, drivers can always utilise a mobile car pilot to find
the nearest parking space. While travelling, customers can take use of top-notch online entertainment options.
Although 1OT offers real potential for ITS, it is ultimately just another way for the Internet to grow. In order to increase
the range of products and carry the industrial value, it must be combined with current business. The 10T's technical
properties allow it to be properly incorporated into the smart transportation sector. An extensive range of commercial
programmes may be put into practise via intelligent transport system, and intelligent transport system in city place
will experience a qualitative leap with the further advancement of IOT era and the development of intelligent transport
device in big cities. Determining the viability of using the Internet of Things in the development of an Intelligent
Transportation System was the goal of the research, which were conducted in this manner.

This study aims to provide important insights to researchers, practitioners, policymakers, and stakeholders interested
in utilising 10T technology to develop smarter, safer, and more effective transportation networks by conducting an
extensive investigation into the integration of 10T in Intelligent Transportation Systems.
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