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Abstract - Smart City is adopted by many governments to 
implement sustainable solutions and improve the quality of life 
of the people. It tells how big data can be used for smart city 
solutions, and provide a process flow, mapping for some of the 
smart city components. Also as the smart city involves the 
factor of environmental conditions, main aim is to study and 
develop the technologies and solutions for implementation, 
deployment of advanced information services for citizens and 
visitors based on technologies such as Open Data. Mobile 
Crowd sensing (MCS) management for environmental data, 
information representation and unification, IoT service 
composition and deployment is used. The sensors are 
monitored over a time and the analysis is done and being 
represented in a webpage. Thus, this will help make city a 
smart city. 

Key Words: Smart city; Big data, technology, 
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1. INTRODUCTION 
 
As, we know the world is growing rapidly. Various new 
emerging technologies are coming into existence. Amongst 
that one is AOT which is basically known as ‘Array of Things’, 
which is basically an urban sensing project to collect real 
time data. The initiative was first taken by Chicago with the 
mission of developing smart city that will be healthier, 
efficient and livable. The usage of various sensors like 
temperature, water, smoke and noise will collect the data 
from various locations and that data will be transmitted to a 
secure database. After analysis of data collected, the AOT will 
be used to monitor the city’s environment and activity. 
Sensors monitoring can suggest the healthiest and 
unhealthiest walking times and routes through the city. 

Measurements of micro-climate in different areas of the city 
will help the residents to get up-to-date information of 
weather. 

All the data being collected from AOT will be regularly 
reviewed will be open, free and available to public and will 
then be published openly to allow individuals, organizations, 
researchers to study urban environments, develop new data 
analysis tools and applications. 

1. WHAT IS SMART CITY ? 

A Smart City is an urban innovation aimed to improve the 
quality of life of its citizens. A smart city employs technology 
to bring about development on social and economic front. 

Different definitions have been formulated for smart city. 
Some of them are described below: 

A. Definitions 

Gartner [2] defines smart city as an urbanized area where 
multiple sectors cooperate to achieve sustainable outcomes. 
This is done through the analysis of contextual and real-time 
information. 

According to IEEE [3], a smart city brings together 
government, society and technology to enable smart 
economy, smart mobility, smart environment, smart 
governance and overall smart living. 

 IBM [4] defines a smart city as being instrumented, 
interconnected and intelligent. This is achieved by 
connecting the physical, social, business and IT 
infrastructure in order to leverage the collective intelligence 
of the city. 

According to our Indian Government [1], the picture of a 
smart city contains a wish list of infrastructure and services 
that describes the level of aspiration of an Indian citizen. The 
urban eco-system can be represented by four pillars of 
development - on institutional, social,physical and economic 
front. 

 One of the definitions listed by Chourabi et. al.[5] describes 
smart city as - a city combining ICT and Web 2.0 technology 
with other organizational, design and planning efforts to 
identify new, innovative solutions in order to improve 
sustainability and livability.  

2. DATAFICATION OF SMART CITIES 

Where there is technology, there is data! Data is generated 
on every aspect of our life. Our daily conversation in the 
form of telephone calls and emails is digitalized and stored. 
Our web activities, be it reading, searching or paying bills – 
are stored in the form of log data. CCTV footage captured at 
the entrance of smart buildings; images and videos captured 
on smart phones; and our daily routine captured by 
wearable devices is also stored in digital form. Indeed, smart 
cities concept is about capturing, processing, storing, 
analyzing and sharing largeamount of data related to 
infrastructure, services and citizens. 

In other words, it is about making the city data-driven. In 
this section we attempt to give a comprehensive list of all 
sources which can generate data in the urban space, 

2.1Challenges and Issues of Smart City Data 

 Smart city data faces multiple challenges due to its 
volume, velocity and variety. The data is unstructured 
because it may be in the form of audio, images, log files, 
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tweets, text, etc. It has to be integrated with structured 
data from different ERP systems.  
 

 The sources of data could be legacy sources, new 
technology sources, IoT devices or manual entry done 
by human beings.  
 

 The IoT sensors may not be working at some places, 
giving faulty or missing data. Human entry may result in 
mistakes which need to be rectified. Thus, lot of pre 
processing needs to be done on such data. As a result, 
smart city data becomes Big Data when it comes to 
technology. 
 

 Therefore, it poses all those challenges which big data 
has, related to capturing, storing, searching, sharing, 
analyzing and visualizing. In addition, it faces challenges 
related to security and privacy as well.  

 
3.LITERATURE REVIEW ON BIG DATA FOR SMART CITIES 

Big Data and Analytics is a very wide research area. Lot of 
companies are adopting big data solutions for their business. 
It is not surprising, therefore, that big data solution has been 
proposed for Smart Cities concept as well, in many of the 
literature works. Companies like IBM and CISCO have 
already launched smart city platforms over big data 
framework [8]. 

In [8], the authors have shown how big data is a promising 
field to exploit smart city solutions. Big data provides 
support for storage and analysis of heterogeneous data 
generated by a city. 

In their work [9], the authors have highlighted the 
contributions from research areas towards smart city 
projects. The areas selected are crowd management, 
tourism, digitization and application of big data analytics. 

In [10], the authors have highlighted the benefits of big data 
for smart city, namely monitoring, management and 
optimization of real time systems. In their work, they have 
analyzed the correlation between traffic, temperature, 
season and working day, using Smart Santander test bed and 
big data analytics tool. 

In [7], the authors have discussed the challenges and 
opportunities of using big data applications for smart cities. 

In [6], the authors have proposed a general framework for 
urban computing using big data. This framework can be used 
to ease traffic congestion, save energy and reduce air 
pollution using geographical, sensor and mobile data. The 
authors have used spatiotemporal indexes and classifiers on 
big data for the above applications. 

In [11], the authors have discussed cloud based big data 
analytics for smart cities. They have developed a prototype 
using MapReduce to demonstrate how cloud infrastructure 
can be used, by taking a sample set of Bristol open data. By 
comparing Hadoop and Spark, they have inferred that Spark 

is more suitable for analysis of the given dataset. Bao, Zheng 
and Mokbel have presented a location based and preference 
aware recommender system in their paper [12], 

Using candidate selection algorithm. Zheng et. al. have 
developed a predictive model which is data driven and can 
forecast fine-grained air quality using big data. The model 
handles spatial correlation of air quality among different 
locations. More details can be found in their work [13]. 

In [14], the authors present a framework for intelligent 
processing of textual streams coming from social networks. 

This framework has been used to monitor the recovering 
state of a city after an earthquake by doing sentiment 
analysis. 

In [15], the authors have proposed a combined IoT based 
system for urban planning using big data analytics. The 4 tier 
architecture suggested by them includes Hadoop framework 
with Spark as well as Storm tools. They have taken datasets 
related to floods, temperatures, pollution, parking, weather 
and social media for analysis. 

Last, but not the least, the authors of [16] have done a 
comprehensive review of big data literature to identify 
challenges, areas of application, tools and emergent trends of 
big data. They have analyzed 457 papers related to big data. 
They feel that it is necessary to develop tools and abilities to 
extract value from big data in the context of smart cities.  

3. CONCLUSIONS 
 

This review paper provides information about the ways to 
make city a smart city. It discusses the use of various sensors 
such as air, water, noise and smoke and it provides the data 
through the sensors. Analysis of data is done based on that 
data.    
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