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Abstract: Smart City is a concept which has a provisional structure and circular organization. The phenomenon of a smart city is
generally used in the planning of urban development. The impression of a smart city is more like a digital city where day-to- day
life running factors are closely bound with the technology. In the whole phenomenon of the smart city the word ‘smart* shows the
progress of information and communication technology (ICT). The development in the field of ICT is capable to provide global
access to users from a fixed remote location. Whether in a traditional system fixed amount of data is stored in a centralized
system and it's not easy to use for everyone but with the increment of globalization data is increased by day-to-day and we need a
more reliable and easily accessible system. So, in the smart city use the technology of big data and 10T for the growth of
information and communication technology. In this paper, we are going to discuss the several fields of a smart city where we can
use modern technology for the development of urban life.
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L. INTRODUCTION

In all over the world now sustainable development of urbanization is a global task. It's not only needed to provide the service to
people but also needed to reduce the carbon footprint from the environment. And for the viable development of cities need to
develop a common platform where traditional culture, environment, modern infrastructure all have to share the same system and this
viable change is possible when it's done in a smart way. The smart city has gone through the aim to reduce the problem that
traditional cities face and in this challenge ICT is used as a main key resource because is turn the high-cost technology in a cost-
effective way. For resource efficiency smart management is the key to maintain people's well-being under the pressure of resource
efficiency [1]. The keyword of a smart city is established on three main areas (scholar, administrative, diligence). Here scholar
approach is pointing to collect theoretical knowledge of the problem and covers a wide range of issue. The administrative level is
become a bridge between the scholar and diligence area and provide a path to complete the vision of a smart city into reality. And
the third level which is diligence focus on viable growth.

Here for viable growth of the smart city, we need to decide the elements of a smart city. Basic elements of smart cities are energy,
environment, people, transport, agriculture, water, etc. In this elements scholar approach is focus on a comprehensive survey and
administrative and diligence level is focus on practical and short-term goal [2]. Further, these elements are also divided into sub-
elements like transport is divided into traffic management, mobility, etc. and this sub-components make an interrelationship with the
other elements of the smart city which will help us to choose the main area of research in a smart city. After the selection of elements
the next step is the formation of a smart city. In this process ICT play as a major component which is work on the sociall,
governmental, economic and environmental areas [2]. The shell structure of ICT is combining with other elements and stakeholders
like big data and 10T for collecting the information for building a smart city and all these data work as a backbone for smart city
further which would be helpful for urban development and planning [4]. So, this paper is going to describe the framework of the
smart city like how several technologies are connected to each other to build a smart city, there future work and problem related to
it.

1. SYSTEM OF SMART CITIES
These parts describe design phase of smart cities. A smart city shell is placed on the priority domain which is related to city
background. The priority level is chosen by the scholar and diligence level. Main priority domain is Government, Business,
Technology, and Environment [2]. The main goal of priority domain is to choose the all possible area of work and find their
estimated cost for city development.
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A. Government

This priority is to focus on communication between companies and civil executive. Its work on government aspects and try to find
what kind of changes a demaocratic government wants in their city to make it from traditional city to smart city and these list of
changes are suggested by people of that city for uplifting and improve their city structure.

B. Business

This priority is to focus on economic aspects. It's found the cost for development of the city and also focus on global investment in
city for sustainable development. For cost planning its use scholar approach and for the investment its take help of administration
and diligence area.

C. Technology

The main source of this priority is ICT which is commonly known as information and communication technology. For collecting the
information and for their filtration ICT use big data, 10T, and several more technology. Data is found by several websites, service
centers, and this digital medium work as an accelerator to found the new research problems. Technology inspires people to take
part in city planning and management [2]. But technology comes with some challenges digital break and integration between virtual
and actual management are a few of them [2].

D. Environment

For a long time survival of the cities we need to be more focus on the environment also. In modern era technology is helpful for a
human being to make their life more comfortable and easy but these technologies are not so friendly with the environment as like
humans. So now we need to develop a technology which uses the resources in a more efficient way which will be helpful to
decrease the carbon footprint from the environment.

The integration of all these parameters divides the smart city into several, for example, smart people, government, agriculture,
transport, etc. These categories further divided into more subcategories which would be helpful to understand the all possible
problem and come at the time of city planning and open new research areas.

5. Smart
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6. Smart Healthcare
1 Smart

7. Smart Energy
Government
Smart City
2. Smart Transport 8. Smart Building
3. Smart
Agriculture
4. Smart
Enviornment

Fig 1- Parameters of smart city

1. ARCHITECTURE LAYERS OF SMARTCITY
This part is describing the detailed design of smart cities and describes the component which plays a major role to make the layer
design of smart cities. As we already discuss in system architecture ICT is a main key resource which is work as a foundation stone
for smart cities and further, it's divided into sub more layers. These layers are divided on the basis of their behavioral pattern.
Starting from the bottom layer framework layer is work on economic factor, communication layer is work for data
communication[2], the network layer is consist of data transfer technology and the top most layer is which is client requirement
layer is directly connected with clients.
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Client Requirement Layer
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Fig 2- Specification model of ICT

A. Client Requirement Layer
This layer is directly connected with the client and consists of software, functional technology, etc. This layer takes interest in e-
services and stockholders.

B. Network Layer
This layer is consisting of data transfer technology which is needed for communication between user applications. It's work on local
area network technology like Ethernet, Wireless LAN, etc.

C. Communication Broadcast Layer
This layer is consisting of the physical medium and uses a different kind of broadcast technology as per the need for example radio
waves, copper, etc.

D. Framework Requirement Layer
This layer is work on the economic background analysis of the infrastructure on the basis of their durability. And this layer helps to
arrange e-services.

V. DATA BASED LAYER OF SMART CITY
This structure is based on the basic elements of a smart city. The main element of this structure is data it's defined evaluation,
driving, and management of data [2]. This framework consists of hardware and software which share common elements like power
consumption, data validation, communication sharing path, etc.
Component of database layer

A. Hardware

1) Sensors: Sensors are used as a physical device to measure and sense the physical quantity and change this sense data into
expected output.

2) Infrastructure: This is work as a real-life component which is visible in day to day life. Examples are for smart traffic
management traffic signal is considered as infrastructure.

3) Connectivity Path: This connectivity path is work on area network ad it can be wired or wireless and area connectivity is also
established as local area or wide area network and for data collection and sharing here we used 10T.
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B. Software

1) Data Analysis: Data analysis comes under the section of the software framework. It's necessary to generate the heterogeneous
data and collect the data from various sources for a better and accurate result. Big data tool is useful for data analysis.

2) Data Management: For the management of data and storage of the data for future reference we can use the database
management system and cloud system to share the data over the internet.

Data Management
and Data Analysis

Data Otimiztion
and Data
Control

Infrastructure,
Sensors,

Connectivity
Path

Fig 3:- Component of smart city

V. EVOLUTION DESIGN FOR SMART CITY
An implementation design for a smart city is basically of two types which is useful for the evolution of the city. In the first design,
ICT is applied on construction level for the development of the smart city and in the second form ICT is used for transformation or
we can say that in the second from the physical infrastructure is already build and ICT is used for the transformation of the
traditional city into a smart city.

A. Greenfield Model

This model is helpful for the planning of a new city and to develop their context related to urban development. The planning of this
model starts from the construction level and goes to the end level which includes making of infrastructure, provide the internet
based facilities, etc.

B. Brownfield Model

This model is helpful to transform the traditional city into a smart city and it's not working on construction level. In this model, the
main problem is to know the desirable change which is demanded by the citizens of the city and this demanded change is work as a
basic parameter to build the smart city. These models have several priority areas include public, financial, physical and institutional
which is added the layer of smartness into the city [2].

Priority
Area of
Smart

City

Fig 4:- Evolution Model for Smart City
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VI. APPLICATION AREA OF SMART CITY
In a smart city, there is some parameter are available where we can apply the concept of ICT, big data and IOT to transform the city
for better living. Here some area of applications is listed below.

A. Smart Traffic

In a city for arranging a traffic in a smart way use the RFID Tags or pre-build sensors on a car it's a kind of 10T device which is used
to measured and regulated the traffic and send this data to central monitoring for the data analysis and after getting a traffic report
they can divert the traffic and also identify the high congested area regarding traffic.

B. Smart Water Management
In a city for the even distribution of water the sensors which are fitted in a ground measure the level of water and also sense if any
leakage is taking place in the water line and send this data to central monitoring team for analysis purpose.

C. Smart Environment

The environment is one of the most important parameters of any place or city without a clean environment a human being cannot
leave a healthy life. So for the smart environment the sensors which are fitted in an open area and in the underground measure the
level of water, temperature, humidity, rain, level of air pollution and send this data to a central monitoring team and analyzing this
data a team publishes the weather report of that particular city.

D. Smart Parking

For providing free parking slots to the vehicles. The sensors which are fitted in a parking slot measure the total number of vehicle at
a particular time and send this data to the monitoring team. A team analysis this data and find the total number of vehicles and the
total number of free spaces in a parking slot and share this data with the citizens in live time.

E. Smart Home

For making the home a comfortable place to leave the IOT device collect the data from the mobile and web application and from
another home appliances devices and send this data to data analysis team and they calculate the total number of consumption of
electricity, gas and water in a home and also analyze the purity level of air in a home and examine the level of pollution and smoke
in the home.

F. Smart Light
Sensors which are fitted in the grid system measure the presence of people in a particular area at a particular moment and
accordingly adjust the street lights which will be helpful to save the energy also.

Application | Targetarea | ICT Technology | Benefits | Limitation
of smartcity | toconsider and Tools

SmartTraffic  Managethe | Cars,Smart | RSensor, |-Reduce | -Sensors not
traffcsignal | Phone, Arduino, | Traffictime | work properly in

accordingto | Cameras, [ RFID Tags bad weather
-|dentify

ensityof | Sensor
Emergency | -Disconnection

traffic
Vehicles | of network
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Smart Manage use of Smart Phone, Home -Measure -Privacy issue
Home water, electricity, | SmartHome Smart use of of data
gas inside the Appliances Lock, electricity, .
house also provide CITIB-AMX | water inside | H3¢k©
s . security
security, check air Control the house
quality level etc Panel System
-Check air
quality of
house
Smart Manage the Smart Phone, Zigbee, -Optimized | Interconnectivity
Parking sensors, real time | Parking Meter, | Smart parking slots | issue between
data to inform Parking Sensor | Phone different devices
i -Reduce
public about free
. Trafficin -High cost to
parking slots
City install parking
meter
Smart Automatic turn off | Daylight Avago -Save energy | - Maintenance
Light streetlight in day | Sensing, Light ) is a tough task
X i -Provide
time and save the | Ultrasonic Sensor, :
. ; more -Smartlights
energy Devices, Photenix :
convenience | are cost
Control Sensor v
Smart Water | Manage water Sensors, Data base, | -Find water | -Installation
Management | equipment and Meters, Wireless leaks process is
network Communication | LAN, o costly
Infrastructure Controller |~ n? vee .
N equipment | -Maintenance
devices
failure is costly
Smart Manage Air Sensors, LIDAR -Better -Limited
Environment | Quality Level, Wireless Sensor, resource Privacy
Water Quality Communication, | Readout efficiency e
Level ,Smart Motion Chip g al.nteT\ance
Home Detector, ,Smart costis high
Automation etc Pressure Sensor | Sensor Pevelopment
in environment n
infrastructure
and economy

Table 1:- Specific Application Area of Smart City

VIl. CHALLENGES RELATED TO SMART CITY

In the planning phase of the smart city some challenges also occur some come under the nontechnical challenges and some come
under the technical challenges. Here Some Challenges are listed below.

1) Non-Technical Challenges: This kind of challenge is related to the planning phase of a smart city. Here some aspects of the
nontechnical challenge are listed below.

2) Planning: The planning phase is an important phase to make any ordinary city to a smart city. In this phase understand the need
of the citizens of that city and also need to examine the historical background of that particular city. So the plan would be
sufficient to fulfill the need of citizens and also able to strongly stand on economical factor.

3) Cost: The cost is also an important challenge for building a smart city. For the government of any city, it's important to make
any city a smart city with minimal cost.

4) Technical Challenges: This type of challenge is related to 10T and Big data. Here some aspects of technical challenges are
listed below.

5) Security: It's the major concern because in the era of Big data and 10T data is produced in large amount but it also increases the
chances of losing or stealing the data. So for preventing the data from cyber attack need to develop a system which keep user
data safe and if although data is lost or stolen so make an effective system to recover that data.

6) Data Analysis: It's also an issue because data is produced in a very huge amount and the same type of unstructured homogenous

data is generate several time so finding the pattern from the unstructured data is a tough task. So here need to develop a system
which identifies the homogenous data and after analyzing the data make a structured pattern of data and integrate the data of
different sources at the same base.
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VIIl. FUTURE OF SMART CITY

In an upcoming year, more than 50 percent of the world population start living in an urban area and the demand of urbanization will
be increased at a very high level. So for completing the need of urban population need to develop a concept of a smart city which
will be able to use the traditional resources and network system in a more efficient way. The concept of smart city would be able to
remove the present barrier of smart living because nowadays pollution, traffic, crises of water and other natural resources is also a
major issue so we have to develop a system which is able to fulfill the citizens needs and also maintain the natural cycle of
environment so the citizens can Improve their quality of life with the correct balance of environment.

But in the smart cities, humans get more connected with the digitalization and their data is also getting a share with the central
monitoring system on the daily basis so it can increase the risk of data stealing and hacking. And for maintaining the user privacy
need to establish an efficient system which can take care of user data in a very efficient way. And we have to include all these terms
in the planning process of the smart city only after then it can improve the citizens quality oflife.

IX. CONCLUSION
In this paper, we discuss the ICT, big data and 10T based system in order to achieve the goal of a smart city which can fulfill the
needs and requirements of governance and citizens on real time. But in this process, the data is coming with very high speed and
generate in very large amount so there use of data analysis and cleaning tool is necessary. And in future, we should be planning to
deploy the system which can solve the real-time problem in a very less amount of time and also able to test the real-world
implementation and feasibility of the system.
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