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Abstract: 10T (Internet of Things) is considered to be the backbone for divergent electronic devices with which the
Smart Cities are furnished with. And such smart cities are becoming smarter than ever by virtue of the flourishing
growth in state-of-the-art automated and metering technologies. This research paper emphases upon catering all-
inclusive scrutiny over the Smart City conceptualization with its impetus and utilization. Furthermore, this review
characterizes about the technologies participating in the construction of 10T infrastructure for a Smart City, with the
notion of predominant characteristics and elements of the same. And last but not least, there is an elucidation of real-life
incidents all over the world, as well as the major challenges to be confronted by IoT in present and coming future.
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1. INTRODUCTION

The metropolitan city areas are experiencing a breakneck surge in the density of the population there, which in turn
causing an urge for an increasing demand for infrastructure and amenities to fulfil the city inhabitant’s essential needs.
Since all the digital gadgets, like smartphones, actuators and sensors, are not only able to interconnect but also are
capable of communicating with one another over the Internet; these are acting as one of the driving forces required for
the implementation of the 1oT. And apart for being a noteworthy escalation for such digital gadgets, these gadgets are
driving a huge business potential for 10T too. Fundamentally, a typical 10T prototype is all about having a worldwide
network infrastructure used to facilitate the communication between shrewd and autoconfiguring digital electronics
gadgets. 10T, being an extensively disseminated assortment of real-life electronic gadgets having meagre processing
efficiency and memory storing competence, enacts as the vital component for the improvement of the smart city and its
infrastructures in the terms of effectiveness, protection and dependability. In this research paper, the 10T is being
deliberated and reviewed as an exquisitely adequate technology supporting the reinforcement of smart cities all over the
globe.

1. IOT TECHNOLOGIES FOR SMART CITIES

The loT can be very well considered as a broadband network infrastructure having the Internet as its point of
convergence and using typical communication protocols. The core impression of loT talks all about having
omnipresence of objects that can not only be assessed, understood, implied, but also can cause the environment
transformation. So, it can be very well assumed that the development of communication technologies and various
objects is responsible for putting 10T into action. There are so many things involved in the 10T belonging to different
categories including mobile devices and various objects to be used in chores, cooperating together working towards a
customary purpose. The significant aspect of the 10T always is and will be the impression, it has on the lifespan of its
users. Out of so many technologies involved in the implementation 10T, some are discussed as follows.

A Radio-Frequency Identification (RFID)

RFID (Radio-Frequency ldentification) is considered to be one of the significant technologies having a considerable
contribution in the advancement and implementation of concepts like 10T. RFID, which is actually an amalgamation of
working of tags and readers, not only providing a way to automatically recognize the electronic gadgets, which are part
of the 10T network infrastructure, but also every such gadget in the network is dispensed with an inimitable digital
identification. This RFID technology is required for all these electronic gadgets, so that these can remain not only
assimilated into the global network but also interrelated to the digital information and amenities.

B. Wireless Sensor Network (WSN)
This Wireless Sensor Network (WSN) technological component of 10T is responsible for supplying diverse appropriate
data. Apart from its (WSN’s) capability to be integrated with RFID, to have an added advantage of procurement of
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crucial statistics viz. concerning the displacement, temperature, geographical location, WSN is a great aid in technical
aspects in the smart services including smart health management wellness programs, ecological and government
amenities.

C. Addressing

loT can be compared with the Internet in terms of interconnection. While the Internet is making people to interconnect
with each other, the 10T, to create smart milieus, is providing interconnection between electronic gadgets and
appliances or anything which is capable enough to connect to a network. But if 10T has to work perfectly in the sense of
efficiency and reliability, it is quite vital to be capable enough to uniquely identify the participating gadgets. And it is
fairly imperative to provide unique addressing to this gigantic assortment of interconnected gadgets, as all these gadgets
are going to be controlled through the Internet. The 10T must have an inimitable addressing mechanism fulfilling the
substantial prerequisites, apart from the aforementioned notion of inimitability, along with perseverance,
trustworthiness and extensibility.

D. Middleware

The Middleware performs a crucial part into the interconnecting of all participating gadgets with the core of the
application layer. The reason being the gadgets having limited process and storage capabilities and there are quite a lot
of issues faced not only because of the heterogeneous nature of these participating gadgets, but also the possible set of
applications of 10T has immensely assorted applications. Essentially, the middleware is accountable for succinctly
assimilating the functionalities and communication proficiencies of every single participating gadget.

1. IOT APPLICATIONS FOR SMART CITIES
Electronic gadgets and appliances, assorted in nature, are interconnected with one another by 10T by means of the
Internet. By saying this, we are putting a point forward that for enhanced and effective accessibility in 10T, each and
every participating gadgets and appliance should be connected to the Internet. There can also be the implementation and
adequate use of sensors at the diversified geographical site, which will help to enhance the applicability by

accumulating and scrutinizing the data. While the Preeminent applications of the 10T for smart cities are depicted in the
Fig. 1, there are some actual smart city applications are deliberated below the Fig. 1.

Smart citizens Smart energy
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and smart education
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Fig. 1 l1oT Application in a Smart City

A Smart Homes

There will be sensors, in smart homes, generating data which will help to keep an eye over these homes. Such sensory
data can be used to alert the residents of the smart homes about any unhealthy amendments in the environment e.g.
level of pollution exceeding its borderline, be it sound, air or water pollution.

B. Smart Parking Areas

A smart city, with functioning smart parking areas disseminated in the city, will be able to track the arrival and
departure of numerous automabiles in such parking areas. The architectural design of such car parking areas should be
implemented accordingly by considering the number of cars in a particular region and these new smart parking areas
ought to be created where there is larger accessibility of automobiles. Furthermore, such vital information gathered at
these smart parking spaces can be used in a beneficial manner for the betterment of the residents of that particular smart
city.
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C. Smart Weather and Water Systems

The contribution can be made to upsurge the effectiveness of the smart cities by implementing smart weather and water
arrangement practices. In such arrangements, sensors will be used to accumulate diversified information about
environmental elements including pressure, rainfall, temperature, air velocity, etc.

D. Automobile Traffic

Automobile Traffic in a city has a lot of useful vital data. In a smart city, this automobile traffic data can be collected
intelligently and then with appropriate scrutiny, the generated information can be used for the betterment of both the
administration and inhabitants. For example, one of such information can be used by the residents to determine the
travel time to a location in the city.

E. Smart Environmental Pollution Management

Environmental Pollution is considered to as one of the biggest health hazards to the residents of a city. A smart city
must have a smart environmental pollution management system which is, not only going to watch over the
environmental pollution statistics but also will process the data and spread this useful information it’s all inhabitants,
particularly to the individuals having medical conditions. Furthermore, the data will be collected covering all pollution
types viz. air, water and noise.

F. Surveillance Systems

From the point of view of the inhabitants of a smart city, their safety and security are a major aspect of life. Although,
it’s quite a challenging assignment to investigate the sensory data and to sensing criminal activities, yet the smart city
must be under vigilance through effective and reliable surveillance systems.

V. CHALLENGES FOR IOT IN THE SMART CITY

The journey to create a perfect smart city is not a cakewalk. Even after a great number of technological advancements
in the field of 10T, still there remain some major challenges as deliberated in this particular segment.

A Security and Privacy

A system working copiously over the internet cannot guarantee a comprehensive safety, security and privacy. Same is
the case with 10T enabled smart cities. As 10T is using a mutual platform to accumulate and scrutinize all the sensory
data, it is not only getting susceptible to severe vulnerabilities, but also such systems are prone to quite a lot of intrusion
activities. To make it worse, the leakage of data is a definite possibility due to all such security threats.

B. Heterogeneity

For the reason that the 10T serves to a greater variety of applications in the real world, its evolution has made its
working infrastructure an amalgamation of heterogeneous gadgets and appliances with their individual exclusive
usefulness in the context of a specific application. Now the biggest challenge in front of 10T system implementation
team is that of the selection of adequate software and hardware solution and then establishing an appropriate network
infrastructure with an acceptable cooperating arrangement, required to assimilate these participating heterogeneous
gadgets and appliances.

C. Trustworthiness

The smart city, being an 10T enabled arrangement, is prone to reliability concerns. Almost all of the reliability
apprehensions of IoT will be there to cause a problem. One instance can be, where a car’s movement can make the
communication unreliable. The situation is actually pretty worse as loT is largely dependent on the participating smart
gadgets and appliances, and their failure can damage the reliability aspect of the 10T enabled smart city.

D. Large Scale of Implementation

There can be some particular circumstances where the communication is taking place among an enormous number of
participating gadgets disseminated over distant geographical locations. Although 10T systems are equipped with
appropriate infrastructure to accumulate and scrutinize the data being received from dissimilar gadgets and appliances,
it becomes quite tough to perform the same job over a larger scale. This is a big challenge as such a massive amount of
data will require appropriate storing and processing proficiencies at a competitive increased rate. To make it worse, we
have a geographically distant distribution of all participating gadgets obstructing their monitoring.

E. Legal and Social Aspects

The legal and social aspects of the 10T enabled smart cities cannot be overlooked, as the complete system is following a
service model built and working upon the data provided by the end-user. It must be taken care of that all different
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international and local regulations and commandments are being practised by all the service providers. All end-users
must be made aware of all working protocols through creative and innovative ways to maintain this law and order
situation in control in the smart city.

F. Big Data

As the number of participating gadgets, sensors and appliances in the 10T system could cross a mark of fifty billion,
there will be a massive volume of data being transported, stockpiled and scrutinized. And it is needless to say that such
loT infrastructure will be considered as some of the crucial reserves of big data.

CONCLUSION

A smart city is unquestionably going to become the city of future, having immense possibilities to represent the human
life at its technically enriched form. In this research paper, the notion of 10T, being the most adequate technology for a
good build establishment of the smart city, is deliberated. The participating component technologies have been
discussed and then the applications of the 10T in the context of the smart city were investigated. Furthermore, the
challenges going to be faced by the 10T system during the implementation of a smart city are being scrutinized. In a
smart city, the 10T systems with all its capabilities and characteristics are very much able to preserve the privileges of
the inhabitants of the smart city by employing sensory devices and intellectual systems.
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