
Journal of Analysis and Computation (JAC) 
(An International Peer Reviewed Journal), www.ijaconline.com, ISSN 0973-2861 

Volume XIV, ISSUE -VI, December 2020  

 

1  

  

A REVIEW: IOT BASED SMART ENVIRONMENT 

Naveen Kumar Kedia1 , Inayat Parveen2,Pramod Kaler3 
1 ,2Department of Information Technology  JECRC College , Jaipur 

         3Lecturer ,Department of Computer Engineering,  Govt Polytechnic College, Sikar   

    

  

                                                           
Abstract- Today internet of things is a new whirl of 

the internet. The explosive growth of IoT have 

enabled the physical world to invisibly interweave 

with actuators, sensors and other computational 

elements while maintaining continuous network 

connectivity. The IoT has enabled the development 

of smart environments.  A world where the real, 

digital and the virtual are meeting 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 any place to make our life easier.  

  

Keywords:  Internet of Things; HVAC; 

CPS(Cyber Physical System);Smart City; 

Smart Home; Smart Factory:   
  

  

1. Introduction  

Smart environments have the potential to 
allow users to engage and interact 

seamlessly with their immediate 

surroundings. It has been made possible by 

the introduction of intelligent technologies, 
coupled with software-based services. It is 

evident that technological advances have 

provided a new era for both sensing 
technology and computational processing 

to facilitate the vision of smart 

environments. Although a number of 
challenges exist in their deployment, a 

number of large-scale programs are 

venturing to progress their uptake further. 

These advances are drastically shifting the 
way businesses method and how people 

indulge with the physical world. The 

prevalent nature of the IoT and the context-
aware characteristics that stem from 

connecting everything together, support the 

provisions of ambient intelligence. The 

potential to communicate such intelligence 
with other machines, including those 

nearby and those providing cloud-based 
deep learning and AI  

capacities, hold significant potentials for  

improving people’s lives in environments 

collect, process and act upon information, 

different specific smart environments do so 

at different scales. Moreover, different 

vertical domains (e.g. smart 

home/health/city/factory) come with diverse 

requirements, and hence technology 

choices, which also influences the tactics of 

how and where data is processed and how to 

act upon the information within a specific 

context. Furthermore, different types of 

smart environments develop at a different 

pace: Some vertical domains can evaluate 

and adopt new technologies much faster 

(e.g. smart home and smart health), while 

others are (e.g. smart factories and smart 

cities)   changes cannot be adopted 

judiciously due to the fact that such 

environments must deal with legacy 

systems. This requirements further makes 

the choice of communication technologies 
and solution availability for particular smart 

environments more complex.  

  

2. Evolution of Internet of Things  

Advances in semiconductor and 

miniaturisation technologies have led to a 

remarkable reduction in the size of 
computers bring ubiquitous growth into 

mainstream computing. Today, an ever 

increasing number of everyday objects are 
furnished with sensing technologies, which 

are seamlessly connected to other devices, 

via the Internet, to send data, respond to 

inputs, or act autonomously, delivering 
diverse services in real time. This 

interconnection of everyday objects, or 

smart “things”, is potentially amongst the 
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most significant turbulent technologies of 

the 21st century. According to a report by 

Cambridge Consultants, there were 

approximately 13.3 million IoT 
connections in the UK in 2016, and it is 

expected to grow at a compound annual 

growth rate (CAGR) of approximately 36% 
to 155.7 million connections at the end of 
2024.  

  

  

  
  
Fig.- Forecast connections by sector between 2016    

and 2024  

  

  
        

Fig.- Smart home device shipments by   region:  
world market forecast 2011–2020  

  

3. Internet-of-Things in 

usercentred and smart 

environments perspective  

3.1 Customising IoT environments: A 

user-centred approach  

  

While it is good achievement to 
present society with transformative 

technologies, such as the Internet-

ofThings, it is also necessary to 

provide support for people so they 
can harness these technologies to 

their benefit. A particularly difficult, 

but important challenge concerns 
the development of mechanisms to 

enable users to customise their 

Internet-of-Things spaces and 

services. Currently there are three 
principal approaches for users: (a) 

let others do it for you (e.g. 

commercial companies), (b) 
customise the product oneself 

through suitable end-user tools or, 

finally (c) employ some form of 
Artificial Intelligence and let the 

systems do it for you. In this section 

we will discuss these approaches, 

illustrating them through examples 
of research projects.  

3.2 User centric dimensions of the  

Internet-of-Things  

  

User-centric approaches, as the name 

suggests, puts matters relating to the 
user at the heart of the process under 

consideration, in this case the design of 

Internet-of-Things products. 
Behavioural research has shown that 

the underlying motives driving human 

behaviour change little over time, 

despite the rapid advances in enabling 
technologies and the modes of 

provision. As DiDuca explained, 

“people will live as they have always 
lived in an (Internet-of- 

Things) environment, therefore the 

technology will have to adapt to them 
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rather than designers relying on users’ 

having to become familiar with the 

technology in order to fulfil a need that 

they have”.  

  

  

  

  

3.3 Pervasive End-User Programming  

  

Programming is an essential activity 

in creating Internet-of-Things 

applications. While hardware can 

often be purchased ready-made, 
programming is difficult to avoid. 

One of the techniques that can come 

to the aid of would-be programmers 
of the Internet-of-Things, especially 

people with weak programming 

skills, is EndUser Programming. 
The technique is characterised by 

the use of a combination of methods 

that allow end-users of an 

application to create “programs” 
without needing to write any code.  

  

  

  

4. Smart Environments  

  
This portion provides an overview of the 

main features and services in smart 

environments, including the smart home, 

smart health, smart cities and smart 
factories. These four vertical domains 

are chosen because of their distinct 

characteristics in size and complexity, 
such as personal- vs business- oriented, 

singleuser vs many users, different 
“smartness” objectives, etc.  

  
  

  
  

4.1 Smart Cities  

  
By 2050, outdoor air pollution is estimated 

to become the top cause of environmentally 

related deaths worldwide. The Smart Cities 
market is rapidly developing. Smart Cities 

look for sustainable growth, diminishing 

the impact of economic and demographic 

changes and taking advantage of IT and 
communication technologies. As a 

colonizer in the Internet of Things sector, 

Libelium unites all benefits and most 
demanded features from the Smart Cities–

Air Quality market in a new Quick Report. 

A document showing how the Internet of 
Things can collaborate on key dimensions 

such as: environment protection, urban 

planning, social cohesion or risk 

prevention.Smart Cities improve citizens’ 
quality of life above moneysaving or return 

on investment. Smart City visions that are 

holistic, pluralistic and citizen-centric, 
focusing on improving services and solving 

pressing urban issues, will be the most 
effective and costefficient in the long term.  

http://www.libelium.com/wp-content/uploads/2018/12/argumentario_smart_cities_P%C3%A1gina_06.jpg
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4.1.1 Smart city IoT solution in  

India  

  
Tata Communications is at the vanguard of 

IoT development in India – offering 
innovative, comprehensive and scalable 

solutions for smart cities and their citizens. 

Our end-to-end solutions are powered by 
ultra-modern devices running on our 

dedicated IoT network, platform and 
applications.  

• Asset tracking solutions to track and 

monitor data from your city’s critical points 

across location, movement, temperature, 
voltage and vibration using our state-of-
the-art sensors.   

• Smart metering solutions for 
automated metering to track expanding 
utilization.   

• Environmental monitoring 

solutions for full visibility and control of 

environmental conditions for crucial 

facilities and assets in cities – enabling 
maintenance of ideal parameters.   

• Smart lighting solutions enable 
two-way communication between street 

lights and the City Command Centre, 

providing fused control of widely 
distributed street lights.   

• Smart button solutions to tackle the 

power of feedback and address citizen 
service requests conveniently with a simple 
click.   

• Women safety solutions to 
empower women with smart wearable 

safety devices that track and record the user 

movement, and issue alerts for help when 

triggered.  

4.2 Smart Homes   

Home automation has its origin in smart 

home appliances which has over the years 

led to the development of integrated smart 

homes. Home automation today largely 
consists of four functional division– 

Lighting, Security, Audio/Video and 

HVAC (Heating, Ventilating and Air 
Conditioning). Residential consumption is 

the highest in the market and accounts for 

nearly 60% of the home automation 
industry. The residential division accounts 

for nearly 60% of India’s home automation 

industry (out of which individual homes 

and villas account for 75-80% of market 
and builders account for ~20% of market). 

This division has the highest growth and is 

currently growing at a CAGR of 35-40%. 
The market for residential home 

automation is highly recommended in 

home security systems. Commercial spaces 

put up 30% of the home automation market. 
This division is largely driven by security 

and access systems. Efficient building 

management systems are rapidly growing 
in India as well. The hospitality industry 

also utilize home automation and accounts 

for 10% of the market. Security and lighting 

systems are well-liked in this sector due to 
the growing need for differentiation.  

  
Fig: Share of Home Automation Market   
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 4.3 Smart Factory  

Gartner Inc predicts that 20.4 billion 

connected things will be in use worldwide 

by 2020, up by whopping 143% from 2017. 
Probodh Chiplunkar believes that the 

Government’s Make in India initiative will 

be a key enabler of connected factories in 
the country.Today, the confluence of digital 

technologies and cognitive computing such 

as 3D-printing, big data, and the internet of 

things (IoT) is slowly giving rise to the 
fourth industrial revolution (Industry 4.0), 

which is defined by digitally-enabled smart 

factories. It envisions smart factories where 
the Internet of Things (IoT) and Cyber- 

Physical Systems (CPS)-enabled 

manufacturing  provide the foundations for 
creating smart products through smart 
processes and procedures.  

  

  

  

5. Challenges  

The following challenges for IoT solutions 

in smart environments are observed: 

interoperability and standardization, 

adaptation and personalization, and entity 
identification and virtualization.  

  

5.1 Interoperability and 

standardization  

  

In the context of smart factories, the 

networked production in Industry 4.0 

requires interoperability between different 
machines. In other contexts, such as smart 

homes, smart health or smart cities, the 

standardization process is often not as 
advanced as for the smart industry but still 

present and rich. However, while, on the 

one hand, the existence of standards 

certifies the maturity of the technology, on 
the other hand the large number of 
standards.  

  

  

  

5.2 Adaptation and personalization  

  

A growing trend towards embracement, 

both in time off and professional smart 

environments, triggers greater demands of 
transparency and interoperability. Sensor 

and actuator networks that worked well in 

isolation will face new connectivity and 

altering challenges for opening up IoT 
networks to different stakeholders, 

computing paradigms (mobile, fog, cloud), 

and technologies that will drive the 
embracement  

  

5.3 Entity identification and 

virtualization  

  

IoT technologies assemble a variety of 

distinct elements and functionalities to 

construct integrated systems of increasing 
complexity consisting of many interacting 

complements. Entity identification is a core 

ingredient for managing this complexity 
and ensuring that assembly and 

commissioning of fully functional systems 

is successful as well as ensure trustworthy 
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operating in the context of flexible and 
dynamic operations.  

  

6. Advantages  

6.1 Management of waste The primary 
issue in many modern cities is the Waste 

management, due to both the cost of the 

service and the problem of the storage of 
garbage in landfills.   

  

6.2 Monitoring quality of air  

In crowded areas, parks or fitness trails, IoT 

can provide means to monitor the quality of 
the air. In addition, to this the health 

applications can be connected the 
infrastructure.   

  

6.3 Monitoring Noise  

As a noise monitoring tool, an IoT can 

measure the amount of noise produced at 
any given hour. Besides this, the sound 

detection algorithms enable to identify the 
type of noise.   

  

6.4 Traffic congestion  

 IoT helps in monitoring the traffic 

congestion in the city by the sensing 

capabilities and GPS installed on modern 
vehicles.  

   

6.5 Smart parking   

The smart parking service is based on road 
sensors and intelligent displays that direct 

drivers along with the best path for parking 
in the city.  

  

7. Conclusion  

Momentous developments in wireless 

technologies have paved the way for 
realizing the vision of deploying IoT in 

smart environments. A discussion on 

stateof-the-art IoT based smart 
environments was presented to help readers 

understand the recent efforts in this 

direction. We also devised a thematic 

taxonomy considering communication 
enablers, network types, technologies, local 

area wireless standards, objectives, and 

characteristics. Moreover, we presented 

reported case studies and discussed the 

unprecedented opportunities brought about 
by the integration of IoT with smart 

environments. Furthermore, we discussed 

the open research challenges as future 
research directions. Finally, we concluded 

that the deployment of IoT could be one of 

the future platforms to enable the objects of 

the physical world to communicate with 
each other by ensuring high functionality, 

energy efficiency, rich interactivity, and 
better response in a dynamic manner.  
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