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ABSTRACT  

The extensive growth of the big data with the evolution of Internet of Things (IoT) is providing 

direction towards the smart urban city initiatives. The big data provides valuable insights of 

voluminous data collected through various sources and the IOT allows the integration of 

Bluetooth, sensors, radio frequency devices to interact with real world with the help of high speed 

networks. The combination of both will actualize the vision to provide improved the standard of 

living of the citizens and will achieve to provide excellence in the community services. In this 

paper we discuss how the big data analysis support and forms a fundamental in urban populations. 

Further requirements and challenges in IoT and big data are identified. This study helps researchers 

and industries in future process of developing smart city and urban planning.  
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I. Introduction 

The rapid advancement in wireless communication and digital electronics led to materialization of 

Internet of Things (IoT).  The advancements in information communication devices create new 

opportunities with huge data in real time is provided smart home parking, smart phones. Thus big 

data analytics opens opportunities in direction of smarter urban. The integration of parking 

management, garbage management, traffic congestion, water management etc. The population of 

city is growing day by day and expected to face various challenges from sustainability. The IoT 

devices not only monitor the events but also collect lot of information and mining of information 

is done. The sensor fitted devices require protocols for message queue telemetry transport and data 

distribution service.  The information obtained used to find the potential research trends and help 

discover the impacts of events. The IoT has created extraordinary opportunities to increase 

revenue, reduce cost but huge collection of data alone is insufficient. The huge volume of data is 

generated by sensor devices, health care applications, temperature sensors and digital devices. The 

data maybe unstructured, semi- structured and structured. The labels big data technologies 

emerged as a new generation of technologies and architectures which aims to take out the value 

from a massive volume of data with various formats by enabling high-velocity capture, discovery, 

and analysis [1]. This development of big data trends in ecommerce data management that faces 

challenges to manage volume or size of data, variety or different sources of data, and velocity or 

speed of data creation. 
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The big data platform can assist in data acceleration and integration process to transform into 

valuable insights. The paper focuses on the recent advancements in design of big data analytics in 

IoT paradigm. The paper is organized as follows: Section II characterizes the literature related to 

smart cities.  In Section III, we have discussed Challenges in applying IOT to Smart cities. In 

Section IV, we have highlighted the big data processing and analytics in IoT paradigm. In section 

V, we have highlighted IoT architecture with big data. In section VI we discussed the about the 

urban planning and smart city subcomponents. In section VII we have discussed challenges and 

technical issues in maintenance of urban information. In Conclusion we discussed big data analysis 

and IoT as future research direction. 

II Literature Survey 

Dean and Jeffrey [2] proposed The Hadoop Ecosystem uses MapReduce method for data 

processing that carries work parallel processing. The working comprises of two stages (1) 

transformation of dataset to another dataset, (2) Reduce the complexity by combining data and 

results. The maps reduce paradigm helps to produce various diverse real world tasks. 

Bashir and Gill [3] proposed a framework to overcome the challenges of storing and analyzing 

huge amount of data from the smart buildings. The framework comprises of three component, big 

data management, data analytics and IoT sensors. The analyses were done in real time like the 

green environment. 

C. Lee et al. [4] proposed system which improves the productivity of industries from cyber systems 

which supports information analysis. The IoT devices should have the options of specifying the 

preferences on usage of data from devices . 

Q. Zhang et al. [5] propose Firework, a new computing paradigm to provide a collaborative edge 

environment that allows distributed data process and shares in IoT. The firework uses predefined 

interfaces  

The authors in [6] developed the physical implementation of a large-scale IoT infrastructure in a 

Santander city. The experimental facility is designed to be so user-friendly so that the experimenter 

can test the facility in different urban environments and smart city planning. 

Rong  el.[7] as proposed three tier architecture for smart city from data perspective, to have the 

smooth connection among various devices in a wireless platform [7,8].   

M. M. Rathore et al. [9] propose a smart city management system based on IoT that exploits big 

data and analytics. The data are collected by deploying different sensors, including weather and 

water sensors, vehicular networking sensors, surveillance objects, smart home sensors, and smart 

parking sensors. An architecture for the system and its model for implementation have also been 
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designed. The proposed system is implemented using the MapReduce Hadoop ecosystem in a real 

environment. The implementation process involves several steps, including data generation, data 

gathering, data combining, data categorization, data preprocessing, and decision making. Spark 

over Hadoop is used for the efficient processing of big data. Smart systems are utilized as sources 

of city data to develop a smart city as an implemented system. However, the developed smart 

system is yet to be deployed and its accuracy remains untested. 

The authors of [10] proposed the additional data source to include smart traffic, weather, smart 

health etc. The proposed system compromises of (1) data and aggregation tier, (2) data 

computation tier, (3) decision-making and application tier.  

Nathali Silva  [11] proposed ad study on ensuring intelligent in decision making and control center 

in data acquisition sources. Various types of datasets are tested to mediate the data acquisition 

sources and applications [20]. 

A. Ahmad et al. [12] analyze human behavior by using big data and analytics in the social IoT 

paradigm. The proposed system have three operational domains.  Collaborative filtering 

techniques are used to predict human behavior besides it also analyze ecosystem created by smart 

cities and big data. 

III Challenges in applying IOT to Smart cities 

The IoT is fundamental of smart city and smart city is fundamental of smart Government. This is 

a combination of e-governance and IoT lead to concept of smart government. The emergence 

government of next generation will be smart government. The smart government is currently in 

novice stage. Some of the countries like Australia, US, Dubai, China and Singapore have shown 

the significant progress in implementing the smart government and outcomes are visible. 

Even though the initiatives on smart government is at the novice stage in several countries but 

certain countries such as  United States, Dubai, Australia, China, Singapore and Moldova shown 

significant progress in the implementation of smart government and seen visible results and 

outcomes.   

3.1 Security issues 

In modern town planning security is the major issue. The wireless connections are always 

susceptible to hacks. The connections are generally based on RFID which is also vulnerable. The 

considerations are to be made to ensure hack proof ecosystem and faster realization of smart cities. 

The smart city brings your personal belongings from refrigerator to car privacy open to hackers. 

The privacy and security policies will definitely affect the access to ownership and process history 

within services if not rigid. 
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3.2 Problems with interoperability and connectivity 
 
The IoT offers diverse applications and then building entire ecosystem around it. This interoperability demands 

imposes various problems and requirements.  They are expected to consume low energy with wider coverage, 

high QoS, and to support multivendor.  To fulfill the above necessities various techniques of traffic modeling 

are to be employed instead of traditional source traffic model approach. The network individually sending 

and receiving important messages, aggregated traffic modeling approach must be commonly used 

refer Fig 1 [13] 

Another primary requirement of IoT is to provide consistent connectivity for the big data and 

analytics to facilitate integration and combine the enormous data generated by the machine sensor 

data. The objects around should have potential to be connected with high computing infrastructures 

to enhance IoT solutions. Now the evolution is towards ubiquitous information and communication 

networks with the presence of Wi-Fi and 4G-LTE internet access. Hence the seamless connection 

among different objects in smart cities [14] like IoT, Cloud and big data analytics are embedded 

to make intelligent environment.  

 

Fig 1 Traffic monitoring for IoT based smart city [13] 

3.3 Technical problems 

The mobile devices are highly dynamic and have high capabilities of collection sensor data, so 

smart city applications harder than traditional wireless sensor networks. They should be able to 

identify and schedule sensing and communication tasks among different devices which make 

them more complex with resource constraint.  
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They are categorized under people-centric sensing. They can be further classified as personal 

sensing which focuses on sharing information within their social groups. Public sensing that focus 

on sharing information with everyone. This is called community sensing. The smart phones have 

various sensors for proximity, GPS, ambient light with new mobile crowd sensing. [15] 

The data layer should be capable of storing massive, trivial and heterogeneous data from various 

monitoring devices sent from sensing layer.  

The majority of IoT services are based on M2M communication protocols requires large streams 

and use distributed storage capacities of cloud computing infrastructure [16].  

 

IV Challenges of big data analytics in an IoT environment 
 
Big data analytics involves the processes of searching a database, mining, and analyzing data 

dedicated to improve company performance [17].  Big data analytics is largely used in business 

sector to reveal the market trends and customer preferences. The analysis of large volume of data 

cannot be done in traditional tools. Various algorithms used with analytical tools to discover 

patterns and correlations over a period of time. The analyzed data are given in a visual form of 

tables, charts, graphs to help in decision making [18].  

4.1 Heterogeneous Data 

The data obtained from smart city are very heterogeneous. There is need to translate the physical, 

biological or social variable into electrical signals. We get weather data, ac room occupancy with 

thermostat settings, building structure, airflows, etc. To calculate the occupancy in a building we 

derive from acoustics, infrared cross, application usage, vibrations and many other factors.  So 

when we are dealing with data heterogeneity, we must address improve the quality of data of real 

time.  We need to do lot of sampling and iteration and how to provide unified data representation 

models. The improvisation done will help to implement situation analysis and prediction.  Further 

we need to consider the storage of data representation in short term and long term. 

4.2 Intelligent decision making in ambiguity 

Since there are data from many sources of uncertainty, the care should be taken in decision making. 

First we need to understand that issues faced by cities are incomplete. We lack in data with accurate 

boundary conditions. Hence robust optimizations and designing optical sequential decision 

making with more number of iterations is necessary. 

4.3. Storage 

The IoT objects results huge amount of heterogeneous data with low cost hardware in real time 

needed.  The IoT need data technologies to enable efficient data storage and processing in order to 

produce processed data that enhances different smart services. Most of IoT services uses M2M 
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communication protocols handles huge streams and benefits from distributed storage of cloud 

infrastructure [16]. 

V. IoT architecture for Big Data 

There are several concepts based on IoT identification and abstractions in architectural concepts 

of IoT. The design of data abstraction is offered by big data analytics. The reference models offers 

various IoT verticals of smart traffic, health, transportation and home. Various reference 

architectures are built on various reference models. We take [13] IoT architecture with cloud 

computing at the center with end-to-end interaction of various stakeholders in cloud centric 

framework. We integrate IoT and big data analytics is illustrated in Fig.2. The sensor layer contains 

sensor devices and objects connected by wireless network. The wireless network can be ZigBee, 

WiFi, RFID and Bluetooth. The IoT gateway allows communication of internet and several webs. 

The top layer deals with big data analytics and enormous data received are stored in cloud and 

accessed through big data analytics application. The applications contain dashboard and API 

management to interact with processing engine. The primary objective is providing decision 

support for complicated business, development   of assessment systems and IT environment. Thus 

code implementation allows the users to understand integration of architecture management with 

IoT. 

 

 

 

 

 

 

Fig 2. IoT Architecture 

VI. Smart City in Urban Planning 

The smart city is implemented as separate component or sub components taken from various 

sources. For vehicular traffic and parking traffic information measurements are taken. The security 

module takes data from surveillance, smart homes and government needs to observe vehicular 
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traffic to monitor stolen vehicles. The water and flood management modules take water usage data 

from smart home to predict floods. The energy consumption management takes electricity and gas 

data from smart homes and water related data like dams. This block manages and saves extra 

energy that are not used by homes. The energies are distributed in various areas depending on the 

need. In the health management subsystem gives limited access to citizen and full access to the 

government.  

When urban planning system is done all the above system is taken into consideration. The planning 

is done in three levels. The lower level is called storage level and based on Hadoop system. All 

the previous old data are stored at this level. In the next level processing is done with stored data 

of lower level. All the computation, statistical calculations, graph analysis etc. are done here. The 

higher level is considered as decision level. The decision for the urban planning is done in this 

layer.  The decision have various planning modules like road planning and building planning. The 

planning module gets input from various datasets of smart city. 

VII. Technological Challenges of Urban information 

Technological challenges arise due to the need to generate, capture, manage, process, disseminate 

and discover urban information. The challenges to managing large volumes of structured and 

unstructured information have been extensively documented elsewhere. 

The next consideration include distinct Application Programming Interfaces (API), hardwares, 

softwares for capturing, organize integrate, search and analyze. We need to define fault tolerance, 

scalability and efficiency with respect to open source software [19]. One of biggest challenge to 

provide data privacy. It is major roadblock to data acquisition for research, particularly for research 

that requires potentially personally identifiable data. 

VIII. Conclusion 

IoT and big data analysis is in its early stage and hence there are several research challenges are 

there that is not been addressed. The IoT is biggest source of big data that will be useless if 

analytics is not imparted. They need to be processed, transformed and analyzed. We have 

discussed the recent literatures of IoT. The challenges and requirements faced by IoT and Big 

Data are separately discussed. The relationship between IoT and big data are discussed. We 

conclude that big data solution in IoT paradigm of urban planning is still in infancy and to be 

solved in future. Smart cities and urban planning can have a major impact on national 
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development. They increase the decision making and decision support of the society and allow 

them to be intelligent in suitable time. 
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