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Abstract— IoT (Internet of Things)[1] is an advanced 

automation and analytics system which exploits networking, 

sensing, big data, and artificial intelligence technology to 

deliver complete systems for a product or service. These 

systems allow greater transparency, control, and 

performance when applied to any industry or system. Today 

internet of things is a new revolution of the internet. A 

world where the real, digital and the virtual are converging 

to create smart environments that make energy, transport, 

cities and many other areas more intelligent. Different types 

of application like water monitoring, water pollution, air 

pollution, forest fire detection, smart homes, smart cities 

where each things can connect from anywhere to anyplace 

to make our life easier. This paper provide a broad overview 

on what is IoTS, different applications of IOTS, role of IoT 

of Smart city and challenges. 
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I. INTRODUCTION 

Internet of Things (IoT) plays a vital role in Next 

Generation Networks. Ample number of research works in 

IoT is carried out in developing countries like India. 

Research and Development units of industries are working 

on connecting tiny devices and objects to infer and to 

measure environmental and ecological resources. Domestic 

applications are also in line with this research. The Internet 

will continue to become ever more central to everyday life 

and work, but there is a new but complementary vision for 

an Internet of Things (IoT), which will connect billions of 

objects – ‘things’ like sensors, monitors, and RFID devices 

– to the Internet at a scale that far outstrips use of the 

Internet as we know it, and will have enormous social and 

economic implications. The Internet of Things (IOT) 

describes a worldwide network of intercommunicating 

devices. The report formally proposes a new 

communication dimension of information and 

communication technology (ICT)—Maintained at any 

time, in anyplace, by anything and anyone, providing any 

service within any network. In fact, this is an extension 

and further development (bringing it to a new level) of the 

“anytime-anywhere-anyhow” communication paradigm 

 
Fig. 1: A high-level view of the Internet of Things. 

Internet of Things (IoT)[4] has reached many 

different players and gained further recognition. Out of the 

potential Internet of Things application areas, Smart Cities 

(and regions), Smart Car and mobility, Smart Home and 

assisted living, Smart Industries, Public safety, Energy & 

environmental protection, Agriculture and Tourism as part 

of a future IoT Ecosystem have acquired high attention. IoT 

systems have applications across industries through their 

unique flexibility and ability to be suitable in any 

environment. They enhance data collection, automation, 

operations, and much more through smart devices and 

powerful enabling technology. 

The Internet of Things (IoT) is the interconnection 

of uniquely identifiable embedded computing devices within 

the existing Internet infrastructure. 

 
Fig. 2: Internet of Things ( IoT) basic Architecture 

Internet of Things or IoT is an architecture that 

comprises specialized hardware boards, Software systems, 

web APIs, protocols which together creates a seamless 

environment which allows smart embedded devices to be 

connected to internet such that sensory data can be accessed 

and control system can be triggered over internet. 

Also devices could be connected to internet using 

various means like WiFi, Ethernet and so on. Furthermore 
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devices may not need to be connected to internet 

independently. Rather a cluster of devices could be created 

and the base station or the cluster head could be connected 

to internet. This leads to more abstract architecture for 

communication protocols which ranges from high level to 

low level. 

Our lives are now being impacted by a new 

buzzword, namely Internet of Things [IoT]. Globalization 

has been taken forward and the world is now becoming truly 

boundary less as not only are people connected by means of 

technology. The internet network is connecting things or 

electronic devices and creating innovative and advantageous 

new services. IoT is essentially a system where the Internet 

is connected to the physical world via a multitude of 

sensors. By 2011, the number of Internet-connected devices 

[12.5 billion] had surpassed the number of human beings [7 

billion] on the planet. The number of Internet-connected 

devices are expected to number between 26 billion and 50 

billion globally by the year 2020. 

II. HISTORY OF THE INTERNET OF THINGS 

The concept of the Internet of Things first became popular 

in 1999, through the Auto-ID Center at MIT and related 

market-analysis publications. Radio-frequency identification 

(RFID) was seen by Kevin Ashton [4] (one of the founders 

of the original Auto-ID Center) as a prerequisite for the 

Internet of Things at that point. If all objects and people in 

daily life were equipped with identifiers, computers could 

manage and inventory them. Besides using RFID[4], the 

tagging of things may be achieved through such 

technologies as near field communication, barcodes, QR 

codes and digital watermarking. 

A. Vision of Internet of Things: 

New types of applications can involve the electric vehicle 

and the smart house, in which appliances and services that 

provide notifications, security, energy-saving, automation, 

telecommunication, computers and entertainment are 

integrated into a single ecosystem with a shared user 

interface. Obviously, not everything will be in place straight 

away. Developing the technology, demonstrating, testing 

and deploying products, it will be much nearer to 

implementing smart environments by 2020. In the future 

computation, storage and communication services will be 

highly pervasive and distributed: people, smart objects, 

machines, platforms and the surrounding space (e.g., with 

wireless/wired sensors, M2M devices, etc.).The 

“communication language” will be based on interoperable 

protocols, operating in heterogeneous environments and 

platforms. IoT in this context is a generic term and all 

objects can play an active role thanks to their connection to 

the Internet by creating smart environments, where the role 

of the Internet has changed. The convergence creates the 

open, global network connecting people, data, and things. 

This convergence leverages the cloud to connect intelligent 

things that sense and transmit a broad array of data, helping 

creating services that would not be obvious without this 

level of connectivity and analytical intelligence. The use of 

platforms is being driven by transformative technologies 

such as cloud, things, and mobile. Networks of things 

connect things globally and maintain their identity online. 

Mobile allows connection to this global infrastructure 

anytime, anywhere. The result is a globally accessible 

network of things, users, and consumers, who are available 

to create businesses, contribute content, generate and 

purchase new services. 

III. IOT APPLICATIONS 

In the last few years the evolution of markets and 

applications, and therefore their economic potential and 

their impact in addressing societal trends and challenges for 

the next decades has changed dramatically. Societal trends 

are grouped as: health and wellness, transport and mobility, 

security and safety, energy and environment, 

communication and e-society. These trends create 

significant opportunities in the markets of consumer 

electronics, automotive electronics, medical applications, 

communication, etc. 

Potential applications of the IoT are numerous and 

diverse, permeating into practically all areas of every-day 

life of individuals (the so-called “smart life”), enterprises, 

and society as a whole. The 2010 Internet of Things 

Strategic Research Agenda (SRA) has identified and 

described the main Internet of Things applications, which 

span numerous applications — that can be often referred to 

as “vertical” — domains: smart energy, smart health, smart 

buildings, smart transport, smart living and smart city. The 

vision of a pervasive IoT requires the integration of the 

various vertical domains (mentioned before) into a single, 

unified, horizontal domain which is often referred to as 

smart life. The IoT application domains identified by IERC 

are based on inputs from experts, surveys and reports.  

The IoT application covers “smart” 

environments/spaces in domains such as: Transportation, 

Building, City, Lifestyle, Retail, Agriculture, and Factory, 

Supply chain, Emergency, Health care, User interaction, 

Culture and Tourism, Environment and Energy. The updated 

list presented below, includes examples of IoT applications 

in different domains, which is showing why the Internet of 

Things is one of the strategic technology trends for the next 

5years. 

A. Smart Home  

IoT enables designing a smart home by variety of tasks like 

controlling appliances, power and gas consumption, home 

security, emergency identification and other similar 

applications  

B. Smart Educational Environment:  

Student and Staff attendance, Class room and exam hall 

surveillance, Library book tracking, Laboratory equipments 

identification, campus security and emergency alert are few 

applications which may devices part of smart educational 

environment.  

C. Smart Health Care:  

IoT will facilitate life saving applications in the health care 

domain. Applications like patient health monitoring, 

doctors, workers and patient identification are few 

applications of this sector.  
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D. Smart Security and Emergency:  

Tracking of people, places and movable and immovable 

assets, Identification of strange things and people, 

emergency alert by alarming are some the applications 

employed in security and emergency domain.  

E. Smart Agriculture and Whether Monitoring:  

variety of sensors in the agriculture form will sense data like 

water consumption level, animals alerting service, soil 

condition based on fertilizers, crop status monitoring are 

some the applications devised in agriculture domain.  

F. Smart Traffic Surveillance:  

IoT supported by sensors and RFID tags can track the 

vehicles. Identification of vehicles violating traffic 

regulations, accident and emergency identification and alert, 

road condition alert, speed limit alert, lane control, parking 

identification and no parking alert are few applications. 

G. Smart Predictor of Disasters and Emergency:  

The sensors with the help of simulators will alert disasters 

like fire and other natural disasters like land slide, earth 

quake and flood. Emergency alert, Ambulance Alert, SoS 

alert are some of the feasible applications.  

H. Smart Business System:  

Sensors and the RFID tags fixed the business environment 

will ease its functioning smarter. Inventory control, goods 

and commodities identification, purchase or sales billing, 

surveillance in the business concern, Customer 

identification, Business places like shops, malls, hotels 

identifications alert are few applications in the business 

domain.  

I. Smart Banking System:  

Banking is a big domain has numerous stack holders. 

Multiple applications can be employed to make the banking 

sector smarter than existing. Customer identification, 

Transactions alert, Security alert, E-services, ATM locating, 

Smart Debit and Credit Cards embedded with RFID tags, 

Smart cheque and demand draft services, RFID enabled 

business cards to be used at PoS are the applications 

introduced to the banking sector using IoT.  

J. Smart Public Distribution System:  

The regulation of public distribution system may be possible 

with the help of IoT environment. RFID embedded Ration 

Card, Customer identification, stock alert, security 

surveillance, customers’ alert for the products distribution, 

smart billing, quality check measures are some applications 

can be thought of in PDS.  

K. Government E- Services:  

Aadhar cards can be converted to into cards entrenched with 

RFID tags. This will enable the government E-services 

much smarter than today. People identification and locating, 

RFID tags enabled Electronic Voter ID cards, Government 

Services and employment alerts, Government Order 

notifications, Public notice alert to the needy, Government 

Offices locating, Government programmes alerts are some 

the applications may be devised in the proposed smart 

environment. 

IV. ROLE OF IOT IN SMART CITY 

A smart city is the foundation for a smarter world. A smart 

city is an urban settlement with optimized, smartly managed 

and properly connected resources. A smart city presents all 

its resources in a well-organized manner. A smart city 

combine technology, luxury and power consumption to 

make life much smoother and easier. Smart city install 

sensor based nodes at every possible corner of the city so as 

to get the update from everywhere through IoT. Smartly 

connected road, Smart power generating houses, big data 

processor and IoTs are main building block for a smart city. 

The smart city is the reflection of the environment where 

green is not just green, it is smart green. A city is developed 

in three major sector to be called a smart city and those are 

Transport, Energy and Information and Communication 

Technology (ICT)[7]. All these criteria are fulfilled by the 

progressive planning, applied innovation and efficient use of 

the resources. 

A smart city[6] impact everybody’s life and 

therefore everybody need to contribute in the proper 

functioning of the city in smarter way. As per the researcher 

and demographer, by 2050 the population is going to 

double, i.e. every year we are adding approximately 5 New 

York Cities in the global population. Also People are 

shifting and moving toward urbanization. To handle such 

large scale urbanization, we need to smartly create resources 

and manage them. 

 
Fig. 3: Smart City 

A. Traffic Congestion: 

IoT has the service to monitor traffic congestion in an urban 

city. Camera-based traffic monitoring systems are already in 

place and used in many urban cities, a better source of 

information is low-power widespread communication. 

Monitoring is done using GPS installed on new age 

vehicles. City officials need to discipline the traffic, send 

officers where needed while city people plan in advance a 

shopping trip or a route to arrive at office. 

B. Air Quality Management: 

City air is polluted due to crowded areas, parks etc. IoT will 

provide ways to track the quality of air in urban cities. The 

health applications executing on runner’s devices will be 

connected to the ICT infrastructure. Citizens will be 
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digitally connected to their preferred personal training 

application. They can figure out the healthiest path for 

outdoor activities. To achieve the same, air quality and 

pollution sensors needs to be installed across the city and 

sensor data should be made readily available to people. 

C. Smart Health: 

Monitor several critical parameters of patients such as 

changes in heart condition, temperature, pulse and 

respiration. Warning and alerts for life-threatening cases in 

hospitals and at remote patient locations including 

ambulance and old people's home. To support mentally 

unhealthy patients, infants and young children using 

relevant information from different digital sensors within 

IoT ecosystem. 

D. Smart Energy: 

A service hosted using IoT can help to monitor the energy 

consumption of the whole city, thereby empowering 

authorities and citizens to get a detailed view of the amount 

of energy consumed by heating/cooling of public buildings, 

traffic lights, public lighting, control cameras, transportation 

etc. This will aid in isolating the main energy consumption 

sources and to set priorities accordingly. The power drawing 

monitoring devices must be integrated with the power grid 

in the area. It is also possible to improve these service with 

active functionalities to control local power production 

structures [e.g., photovoltaic panels].  

E. Smart Infrastructure: 

Regular monitoring of the real conditions of buildings and 

identification of areas with most effect by external agents is 

required for proper structural maintenance. IoT can use a 

distributed database that contains structural measurements, 

gathered using sensors in buildings. Examples: Atmospheric 

sensors to track pollution levels, temperature and humidity 

sensors, vibration and deformation sensors to study building 

stress. Possibility to add seismic readings and vibration to 

understand and study the effect of light earthquakes on city 

buildings. Installation of sensors in buildings, nearby areas 

and their connectivity to a control system is needed to create 

the essential infrastructure. 

V. IDEA OF SMART CITY 

The idea of smart city[7] was formulated by the IBM in 

2008, and thereafter begun to work on it as part of Smarter 

Planet Initiative. And by 2009, this idea was taken as a base 

for the future by many nations. Every country is trying to 

convert their cities in to smart city in order to escalate the 

living standard and renew the loss done on the planet. 

The success of smart city mainly depends on it’s 

people, technology to what they adapts and how it is 

handled in the future. Considering India, Modi govt. have 

taken serious initiative under “Digital India” in converting 

some of the cities into smart cities. As per their plan by 

2022, we find smart cities in India working their way up on 

global platform. 

Smart city is another powerful application of IoT 

generating curiosity among world’s population. Smart 

surveillance, automated transportation, smarter energy 

management systems, water distribution, urban security and 

environmental monitoring all are examples of internet of 

things applications for smart cities. 

IoT will solve major problems faced by the people 

living in cities like pollution, traffic congestion and shortage 

of energy supplies etc. Products like cellular communication 

enabled Smart Belly trash will send alerts to municipal 

services when a bin needs to be emptied. 

By installing sensors and using web applications, 

citizens can find free available parking slots across the city. 

Also, the sensors can detect meter tampering issues, general 

malfunctions and any installation issues in the electricity 

system. 

A smart city [3] attempts to make the best use of 

innovative ICT solutions to manage urban issues related to 

mobility, people, economy, security, public health, 

environment and resource management, etc. With 

continuous increase in urban population, the need to plan 

and implement smart city solutions for better urban 

governance is becoming more evident. These solutions are 

driven, on the one hand, by innovations in ICT and, on the 

other hand, to increase the capability and capacity of cities 

to mitigate environmental, social inclusion, economic 

growth and sustainable development challenges. 

VI. SMART CITY ISSUES AND CHALLENGES 

 
Fig. 4: Smart cities related issues and challenge areas 

Fig.4.illustrates a number of pertinent smart cities issues that 

affect sustainable development of the city. With respect to 

public participation, citizens can perform two roles: i) act as 

information recipients for better awareness of their 

surroundings, and ii) data collectors. As information 

recipients, context-aware information availability can help 

citizens to make informed decisions in their daily life. For 

example, knowing the air quality at a specific location can 

be useful for taking necessary precautions for citizens with 

respiratory issues. As data collectors, participatory sensing 

can help in collecting environmental or other data (e.g. 

quality of surroundings such as offices and parks) that 

otherwise is either difficult or expensive to collect and 

manage. Citizens may not need to collect the data all the 
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time and at different locations (e.g. when travelling) and 

only need to receive information that is more related to their 

profile and situational needs. Such a requirement, on the one 

hand, reduces the amount of data to be captured and 

processed. On the other hand, new filtering and 

computational services need to be developed in order to 

fulfil this requirement. In this regard, smart city based 

context-aware services for citizens can help them to better 

use their environment by getting awareness about their 

surroundings and available services.  

VII. CONCLUSION 

Potential applications of the IoT are numerous and diverse, 

permeating into practically all areas of every-day life of 

individuals (the so-called “smart life”), enterprises, and 

society as a whole. The vision of a pervasive IoT requires 

the integration of the various vertical domains (mentioned 

before) into a single, unified, horizontal domain which is 

often referred to as smart life. The IoT application domains 

identified by IERC are based on inputs from experts, 

surveys and reports. The IoT application covers “smart” 

environments/spaces in various domain. IoT in smart city is 

crucial part. May be without IoT, smart city is not smart 

enough to be called as smart. IoT give the ability to connect 

resources to different place and access them from one 

location. A sensor node installed at particular location give 

data to different dept. of the city and help to understand the 

exact problem, Thus connecting different dept. of the city. 

The interconnected dept. provide better solution and it 

reduce the time to tackle and solve a problem. This paper 

has brought out some feasible applications in each domain. 

As the IoT based smart environment has enormous benefits 

the number of challenges and issues are many and they have 

to be addressed properly. 
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