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ABSTRACT:   

 
This paper analyzes the benefits of big data for smart cities in automotive industries and the 
potential of the knowledge discovery from sensed data. Big data enables real-time systems 
monitoring, management, optimization and anticipation. In this work we present some examples 
of applications of big data analysis in a scenario of smart city. It describes the services provided 
in the Smart Campus of the University of Murcia. With the recent advancement in technologies 
such as embedded system, wireless distributed sensor, smart cognitive radio networks, cloud 
computing, intelligent converter, the production of smarter, safer and energy efficient is possible 
in near future. The results obtained after applying the most appropriate big data techniques in 
this scenario show how it is possible to provide efficiently services like the management of the 
energy consumption and comfort in buildings, and the transport congestion in the context of smart 
cities. This paper will discuss the impacts of IoT and Big Data and other emerging technologies 
mentioned above to the automotive industry. 
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[1] INTRODUCTION 

A [1] Smart city means how the urban infrastructure is evolved through the Information and 

Communication Technologies (ICT). The goal of promoting the use of innovative technologies 

from the ICT[1] area is to satisfy the challenges of the cities in terms of sustainability (e.g., water, 

gas and energy), the social demand for real time information (e.g., parking and weather) and the 

emergence of the Future Internet-related technologies which can be used in industries. There are 
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numerous mobile data sources like smart phones, smart-cards, wearable sensors and sensors 

installed in vehicles. All these sensors provide information which let detect urban dynamic 

patterns in the context of the cities. On the other hand, plenty of sensors are distributed around 

cities, most of them installed in indoor spaces, which are generating huge amount of data. This 

situation has brought increasing sophisticated analytics mechanisms and tools that are providing 

insight that allow us to operate the machines in entirely new ways, more effectively and in a 

collaborative way. Enabled by the ever increasing computational power governed by Moore’s 

law, many artificial intelligence (AI) techniques in computer science have been introduced to deal 

with the processing of huge amount of data to extract useful information (or termed by 

knowledge) from data this trend is known as Big data. 

Engineering Technology such as computing, electronic and communication technologies 

which is multi discipline in nature is one of the prime movers that can be used to solve the 

problems in [2]automotive industries using the concept of smart cities. Transportation is one of 

the important elements in modern daily life. With issues such as global warming, depleted non-

renewable energy resources.One of the efforts which are currently in progress is by introducing 

energy efficient and intelligent vehicle (EEIVs).It includes transmission, types of fuel, internal 

combustion engines, electrical motors system, control strategies, sensor system, embedded 

system, and communication system. EEIVs are vehicles that meet a set of defined specification 

in terms of emission level and energy usage, including fuel-efficient vehicles, hybrid, electric 

vehicles and alternatively fuelled vehicles such those using compressed natural gas, liquefied 

petroleum gas, biodiesel, ethanol, hydrogen and fuel cells. 

The services provided in the [3] Smart Campus of the University of Murcia (UMU) as part 

of the SMARTIE EU project1. This project intends to create a distributed framework to share 

large volumes of heterogeneous information for the use in smart-city applications. In this scenario 

it is applied soft computing techniques like regression techniques and optimization mechanisms 

to improve comfort and energy efficiency buildings which can be applied in the buildings 

automotive industries.    

 

 

Figure: 1 .Main components of IoT 

[2] IMPACTS AND CHALLENGES OF BIG DATA 

In order to deal with data reported by the ever-increasing number of static and mobile 

sensors deployed in our cities, it is necessary to use different data mining techniques. The 

application of big data techniques is essential in certain areas of smart cities and automotive 

industries. For instance, monitoring public transport can give current and historical description of 

human flow data in different time periods such as labour days or weekends, summer and winter, 

etc In [4] three paradigm shifts introduced by big data are identified: 1) the use of massive amounts 

of data; 2) imprecise and imperfect data management (it is better to have many imperfect data 
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than a few perfect); and, 3) the exploitation of the correlation between the data without regard to 

causality (a phenomenon is perceived, but its explanation is not pursued). In this frame, techniques 

like Complex Event Processing (CEP) [5] provide suitable solutions to process great amount of 

data emitted by several data-sources in a timely manner. In addition to that, very often many of 

these data are incomplete or are affected by some kinds of imprecision. At this point, the Fuzzy 

Set Theory introduced by Zadeh in 1965, emerges as a powerful solution to analyze huge amount 

of data from smart cities. Following this approach, several works have developed techniques 

taking into account the benefits of using fuzzy logic and fuzzy sets. Hence, we can refer to [6] as 

relevant works. On the other hand, in the field of smart buildings - which are a key piece of smart 

cities - it is increasingly common to apply AI techniques to generate behavioral building models 

for solving problems like energy efficiency and comfort provisioning. In this direction, the work 

provides a review of recently developed models, and states that many new and more powerful 

technologies developed in this field may bring alternatives or even breakthroughs in the prediction 

of building status. 

Consequently, big data application in smart cities requires to manage huge volumes of data 

in a short period of time, even on-line. On the other hand, the endless instrumentation of a varied 

range of domains and pervasiveness of sensor technology make such problems to deal with many 

different types of data sources. Next section presents an overview of the data sources diversity 

challenge and proposes some approaches to face it. 

 

[3] METHODOLOGY 

A smart building [7] is an example of smart city scenario where static sensors are deployed 

in strategic locations to sense their surroundings. In the smart buildings context, challenges related 

with: 1) the management of the huge amount of data provided in real-time by a large number of 

IoT devices; 2) the interoperability among different ICT; and, 3) the integration of many 

proprietary protocols and communication standards, which coexist in the ICT market applicable 

to buildings (such as heating, cooling and air conditioning (HVAC) machines), need to be faced 

before flexible and scalable solutions based on the IoT paradigm can be offered. 

The paper presents an approach to smart buildings based on the optimal integration and use 

of information pro-vided by, among others, the users themselves. The proposal to smart building, 

application of big data techniques to extract knowledge related with occupants’ localization, user 

comfort preferences, indoor comfort conditions and energy consumption. 

On the other hand, nowadays, the aforementioned data sources in smart cities are not limited 

to static sensors reporting measurements fixed to a particular location (as it is the case of smart 

buildings mentioned previously), but moving ones capable to deliver measurements at different 

points within an area. This is mainly due to rapid development of wireless technology, mobile 

sensor networks and, above all, the advent of Smartphone [8]. The sensor equipment of this type 

of contrivances (e.g. GPS, accelerometer and so forth) is capable to capture a large amount of 

information related to the phone’s holder and his/her surrounding environment. This has given 

rise to a new paradigm of mobile phone sensing [9], so-called human-centric sensing. 

According to [10], human-centric sensing can be classified into three types of observation 

properties: 1) spatiotemporal properties (e.g., presence, count, location, track, identity); 2) 

behavioral properties (e.g., activity, group behavior); and, 3) physiological properties (e.g., 

temperature, blood pressure, heart rate). From a smart-city point of view, all these observations 

are really valuable in order to extract meaningful knowledge to provide better urban services. For 
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instance, introduces earth-quake detection system based on mobile-phone measurements, and 

states a urban-travel pattern discovery mechanism based also on mobile-phone sensing. 

 

[4.1]APPLICATION OF SMART CITY IN INDUSTRIES  

Smart Campus of the University of Murcia 

 

The [11] EU project SMARTIE is targeting a secure IoT platform for smart cities which can also 

be applied in automotive industries. For better understanding the specific requirements, as well 

as demonstrating the results, the SMARTIE project has three concrete use cases in the areas of 

traffic, energy management and transport. In this work we focus on the energy management use 

case in industries which is implemented in the Smart Campus of Espinardo of the University of 

Murcia. The goal of this use case is to provide a reference system able to manage intelligently the 

energy use of the most relevant contributor to the energy use at city level, i.e. buildings.  

To achieve energy efficiency in buildings, it is required the interaction between a number of actors 

and entities providing energy monitoring and consumption feedback, using automation systems, 

sensors and actuators, and carrying out economic strategies to save energy. Following this 

approach, in this scenario we propose to extract useful information about the context of buildings, 

which, after processing, allows recognition of behavior patterns of aspects involved in energy 

consumption to make optimal decisions on saving energy. In this direction, during the data 

analysis carried out, localization of building occupants was identified as a main problem which 

needed to be faced. To solve this, we proposed a solution based on a hybrid mechanism that fuses 

information provided by infrared (IR) and radio-frequency identification (RFID) sensors. The 

data processing techniques [12] implemented are based on Radial Basis Functions networks to 

estimate the location of occupants, and a Particle Filter to track their next positions. The mean 

error obtained is 1 m., which is sufficient to provide users with individualized comfort conditions 

in the context of buildings.  Once solved the localization problem, we can split the over-all 

problem of energy building management into three simpler sub problems (see Figure 1) related 

with: (i) the estimation of optimum comfort conditions in each location of the building,(ii) the 

estimation of energy consumption involved in such comfort conditions; and, (iii) optimization of 

the setting of those comfort devices involved in the target locations in such a way that they ensure 

the energy efficiency of the building 

In Figure.4 it is reflected the inputs considered to solve our problem, which are the data coming 

from the RFID cards of users, the user interaction with the system through the control panels or 

the web access, environmental parameters coming from temperature, humidity and lighting 

sensors installed in outdoor and indoor spaces, the consumption energy sensed by the energy 

meters installed in the building, and the generated energy sensed by the energy meters installed 

in the solar panels deployed in our test bed. 

Fuzzy techniques [13] offer a framework for representing imprecise and uncertain knowledge in 

a similar way to that in which people make their own decisions. Thus, it is possible to identify 

anomalies and configuration errors of the system, and then users can understand the reasons for 

such suggested actions, using this as a learning tool. Then, a combination of techniques based on 

behavior-centered mechanisms and computational intelligence [14] were implemented to solve 

the comfort and energy management of our target buildings. 

To evaluate and validate our solution, experiments were carried out in several reference buildings 

of the Smart Campus of Espinardo. As result of the experiments carried out, daily energy saving 

values were achieved during the month of operation of our energy management system compared 
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with the previous month. With the aim of validating our building energy management proposal in 

a conventional building with reduced monitoring and automation capabilities, which does not 

belong to the Smart Campus deployment, we selected a commercial building where different 

actions (monitoring, analysis and control) to save energy were carried out. From these actions, we 

achieved energy saving of about 23%. In this way, we demonstrate the applicability of the 

management system proposed in this work through its installation in different buildings. 

By also having EEIV, the problems that have been mentioned earlier in automotive industries 

could be solved and it also can give contribution in achieving the smart city application as 

illustrated in [Figure-2] 

The other sectors such as education and training, manufacturing, research and development can 

also be further improved by implementing IoT and Big data technologies [16]. The eco system of 

automotive industry is shown in Figure 3. It consists of many players such as vehicle 

manufacturer, education and training, research and development, consumers, infrastructures, 

vehicle distributor, service after sales and government. With the emergence of IoT and Big Data 

economy, the players of automotive industry need to transform themselves in order to catch up 

with the new economy era. 

 

 

Figure: 2. Smart City Application [15] 

 

Figure: 3.Automotive Industry Eco System 
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Figure: 4.Schema of the modules composing the management system in charge of the building comfort and 

energy efficiency 

 

[6] CONCLUSION 

In conclusion, the impacts of IoT and Big Data technologies have been presented. It can 

give many benefits to all the players in the automotive industry. 

 

This paper provides a comprehensive overview of the benefits of applying big data 

techniques over huge amount of data, most of them coming from IoT-based devices deployed in 

automotive industries based on smart cities. As part of this overview, a differentiation between 

static and mobile data sources is made, proposing for each one of them the most appropriate 

techniques to extract from their data relevant knowledge. Then, we describe a smart environment 

where efficient services are provided. Specifically, the services of energy efficiency and comfort 

management in buildings in cities. 

 

Therefore, the approach of this paper is to apply insights from big data algorithms to data 

of smart cities. From the analysis and results achieved from our use case, it is reflected the 

potential of using big data techniques to extract relevant knowledge from sensed data. Thus, we 

are able to provide mean energy savings of 23% while indoor comfort is ensured in buildings, as 

well as predict the urban dynamic patterns in the context of cities. 

 

The ongoing work is focused on the data characterization, that is, produce a description 

summarizing the characteristics of the human dynamic in different applications of smart cities in 

automotive industries. Thus, it will be possible to offer classification of different situations which 

can be useful to predict relevant events produced in cities and industries as well as propose actions 

to optimize resources and/or avoid any problem. 
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