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Abstract:  This paper focuses on the contemporary and modern developments and ideas regarding internet of things to build smart 

cities. In the near future most of the people are going to live in the cities and people are willing to have more flexible and easy life 

style which can be possible by implementing internet of things (IoT) in different prospects of life. The importance of IoT is 

undeniable and in this paper some recent achievements and advancements in this field is explained. IoT can be used in many more 

sectors but in this paper some selective research papers are chosen to discuss the future of IoT in our everyday life. With the constant 

increase of population, the demand for fundamental living elements is increasing. IoT will help to use these resources to use in an 

optimized way to maximize its efficiency and sustainability while it will also ensure the people’s quality of life. 

 

Index Terms – IoT, urbanization, transportation, smart home, smart city, big data 

I. INTRODUCTION 

The term Internet of things or IoT was first proposed by Kevin Ashton in 1999 and initially it was not that much famous at that time. 

IoT means connection of several electronic devices to perform and monitor any specific task. So the actual idea was to establish 

connection between sensors and actuators embedded in physical objects that are linked through wire or through any wireless network. 

Now a days this term IoT defines not only a connection but also it brings smart approach to address the everyday life of human beings 

(HTTPS://IOT-ANALYTICS.COM/INTERNET-OF-THINGS-DEFINITION/) 

The term IoT gained its popularity when it was realized that with its help people cannot only connect devices but also can have the 

access of a big set of data. In the current world the powerful nations are trying to control citizens by knowing where they are going 

and what they are doing. So eventually IoT became popular not just to make lives easy but to control one’s life. Also people are being 

urbanized day by day because of their fundamental needs. It is increasing the need to provide the people with good school, hospitals, 

shopping malls and good homes. If the percentage of people living in cities increases so fast, then it will be impossible to serve their 

needs accordingly and appropriately. That is why IoT can play a vital role in this aspect. IoT can offer to manage the traffic or 

transportation system more reliable and controllable way. IoT can offer smart and better homes which will help the people to consume 

energy in optimized way so that we can reduce the loss of the system and meet the demands of the people. IoT can offer better 

education environment in schools and colleges. In the time of COVID-19 we have gone through a lots of economical, social and even 

personal loss and we have learnt how to tackle such incidents. In that time IoT was used or applied in different educational institutions 

so that students can continue their study. IoT can play a significant role in tackling severe diseases by connecting patients with doctors 

over mobile phones and other devices so that the patient can get treatment on time. IoT is already used in connecting patients with 

doctors who are in other countries and allow patient to get treatment of international standard. In a country like Bangladesh, IoT is 

also applied in agricultural sectors and in sectors like fish farming. IoT is also used in waste water treatment and in upgrading 

sewerage system. In big cities, sewerage systems need to be replanted if it needs to accommodate a big number of people. From the 

above discussion it is clear that IoT has so many crucial roles to play specially in the big cities. So it is estimated that by 2025 there 

will be more than 75.44 billion linked IoT devices. IoT is going to evolve into a system with 7.33 billion mobile users by 2023 and 

over 1105 million connected wearable device users by 2022 (Thakur, 2022). With this big amount of connectivity, the IoT brings lots 

of promises to make people’s life easier, to make the transportation system easier, to overall improve the life style of the people. 

Smart city is not only a concept anymore. In countries like Germany people are building smart homes where they can control the 

power consumption, the security of their houses from distant. If there is any intruder trying to enter a house than there are smart alarm 

system which will send a notification to the person. We know that there is a certain time of the day when the demand for power 

consumption rises and if anyone wants to avoid doing household works like using washing machine or dish washer at that certain 

time then he or she can avoid by using smart home system. In this case the information regarding power consumption cost should be 

 

available to that person where big data can play a significant role. 
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3.1 Smart or Super city 

 In recent days, the concept of smart city has been changed to super city. In (Rathore, Anand, Awais & Jeon, 2017) the 

concept of super city was developed where it was said that everything in this city should be near to perfect. According to them it is 

predicted that seventy percent of the world population will live into cities (Jin et al., 2014). In urbanization, it is important to 

understand the desire and need for service profiling which transforms a city into super city. One of the attractive thing of super city 

is here people will feel more safe and secure from robbery or other harmful things. For that, special security system is mandatory 

not only in homes but also in every sectors. There are several attractive proposals for super city. A super city must allow its citizens 

to use smart card for transportation, use traffic with integrated big data system to facilitate the traffic, automated monitoring of 

public service provision and many more. The smart system data is stored for the use of super city planning for example government 

can use the data of previous year to understand the energy consumption of previous years to predict the future need and plan 

accordingly. Also the pattern of different houses is different according to the weather or due to some other factors, so it will help to 

plan the need of power area wise. In (Rathore, Anand, Awais & Jeon, 2017) they proposed the following architecture for the future 

super city concept. 

 

 
 

Fig. 1 Sensors connected to accumulate data for smart city system 

 

This architecture is divided into four parts.  The bottom part is used to collect and generate data with various types of IoT devices. 

These IoT devices must satisfy the safety and security of these data. The intermediate tier-1 is responsible for the communication 

of sensors using ZigBee technology. For this part Ethernet is used. The intermediate tier-2 is basically the primary layer for the 

entire system which is actually handling the data. They proposed to use the Hadoop distributed file system (HDFS) to process huge 

amount of data. The top tier is used for decision making and for the interpretation of the results. In figure 02 the tier system is shown 

with a schematic diagram. There are several other big data acquisition model through which data can be accumulated. For example, 

in (Costa and Santos, 2016) an architecture was proposed named BASIS. It is a three-layer big data architecture for smart cities. 

There is conceptual layer which captures data, integrate it and also stores it. In the technological layer Hadoop platform is used and 

in the infrastructural layer physical hardware design aspects are included that interact with external world. In BASIS system there 

is data security, privacy and thrust concerns. Another architectural model was proposed in (Nandury and Begum, 2016) which is 

called RADICAL approach where all IoT data which are pushed into the platform through respective application programming 

interface and then forwarded towards the RADICAL repository. MySQL database is used based on the RADICAL Object Model. 

To model smart cities, social media data is very useful in this regard. Social media data can be adopted from the underlying adaptors 

by communicating with respective networks. In figure 02, the RADICAL architecture is shown which is mainly used in 

transportation system (Evangelos, Aisopos, Litke, Tserpes, Kardara, Campo, 2016). Another architectural approach is called SWIFT 

which stands for “Smart wireless sensor network (WSN)-based infrastructural framework. This architecture is mainly used for smart 

transactions. It is also a three-tiered architectural framework connecting all heterogeneous devices. The first layer or the base layer 

is the smart wireless sensor network and the second layer is smart wireless-based pervasive edifice and the third layer is the smart 

decision and control enabler. Among all the layers the second layer is the heart of the architecture which comprises several smart 

fusion nodes that acts as data classifiers and perform data fusion to do meaningful interpretation of the sensed data. But only the 

sensor captured data is considered, but data from any other source of data is not considered. SWIFT architecture is scalable to 

accommodate with large number of sensors. (Osman, 2019).  
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Fig. 2 Architecture of RADICAL system 

 

A schematic diagram for the proposed architecture for super city planning is given below collected from (Rathore, Anand, Awais 

& Jeon, 2017). 

 

3.2 Smart Home System 
 Smart home is the most popular concept after smart city. A smart or super city cannot be imagined without a smart home 

system. In a smart home there are several requirements to call it a smart home and all of them use some unique and different ideas 

or architectures. According to (Ogli, 2022) in 2015 only smart home system among other elements of smart city had a global value 

of $47 billion and they predicted that every year it will grom by 14%. Only in Italy the smart home appliances were sold of 380 

million euros. In Germany it is higher than Italy almost 1.8 billion euros and in United Kingdom it is 1.7 billion euros (Rego, 

Ramirez, Jimenez, Lioret, 2021). Smart home system means monitoring and controlling all the appliances of the home or office 

easily. To use appliances in our homes or offices we must be connected uninterrupted through an integrated network One of the 

example of smart home appliances is smart refrigerator which can order food automatically when its empty or about t be empty. 

Many researchers have worked relentlessly and proposed so many smart home systems in their researches.  Home automation is 

one of the most common applications in the world of IoT. One of the open source applications is the Frugal Labs IoT platform 

whose architecture consists of FLIP control based with Rasberry Pi-based gateway, custom cloud solution and finally some web 

applications. There are also some other companies who are developing smart home system for example Xiaomi, Samsung 

SmartThings are dedicated to develop their default gateways that can be managed by mobile applications (Vasicek, Jalowiczor, 

Sevcik and Voznak, 2018). On the other hand, artificial intelligence (AI) can be used to improve the performance of smart home 

system. For example, it can be used to do face recognition in smart home system for the sake of security purposes. Also AI can be 

used to control or predict the energy usage of the smart home. If the habit of the residents living in the house can be understood by 

the AI deployed in the smart home, then it will be easier save energy consumption. It is crucial to have the home data to plan 

accordingly. To facilitate or to get better results we can incorporate deep learning with AI to optimize the use of power. But if we 

incorporate AI with the existing IoT system then the system can be upgraded. In (Rego, Ramirez, Jimenez, Lioret, 2021) they 

proposed an intelligent smart home system in which the architecture is divided n five logical layers. This architecture is used to 

design smart-IoT networks which connect all smart things. Below in figure o3, the architecture can be seen from (Rego, Ramirez, 

Jimenez, Lioret, 2021). There are also some studies made on IoT devices where they can be installed in already built homes. Which 

can be of great use. In (Khan, Zahrani, Harbi and Nashri, 2018) a smart home system was proposed which was well tested with 

good results. This system used here uses WiFi and IR technology according to the standards of remote controlling of all appliances. 

The everyday essential appliances are fans, lights and switches which were easy to control with this model. In his model, nothing 

was changed in the distribution wiring only the relays were connected in series with the switches or plugs. Below figure 04 is the 

basic control scheme of switches in a house.  
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Fig. 3 IoT smart Architecture for designing smart network system 

 

 
Fig. 4 The basic schematic diagram for the proposed IoT smart home system 

3.3 Smart Energy Management System 

The energy management scheme means managing energy at home which depends on personal use or demand. Here the 

matter is to meet the demand but in an optimized way. Another energy management scheme is related to managing the grid 

integration. As a consumer the energy management depends on many factors; at first there are two types of loads, one is controllable 

and another is uncontrollable. For example, the load or the duration of washing machine can be controlled whereas the need to put 

the light on cannot be controlled. When the sun sets the grid faces a huge demand of electricity just because of the need to put on 

the lights in every household. On the other hand, there are some loads in the house which are controllable as the charging of electric 

vehicle can be scheduled accordingly. In the case of grid management or sharing generation, the tariff of electricity generation can 
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play a vital role as it is important to those people who wants to share their extra generation from renewable energy to their neighbors. 

In Germany the extra generation is also shared not only to neighbors but also to neighboring countries. So Smart Home Energy 

Management (SHEM) system requires a basic design to handle energy needs, demands and various resources to reduce the energy 

cost for the consumer but it also needs to ensure quality power supply to the consumers. SHEM is also called Home Energy 

Management System (HEMS) in some papers. In (Jin, Baker, Christensen and Isley, 2017) an architecture for HEMS was proposed. 

HEMS allows the coordination and scheduling of building equipment according to some criteria. HEMS can contact with the grid 

in the form of demand response or any kind of incentive or emergency signals. Figure 5 below shows the proposed HEMS system 

for use in the residential homes or buildings.  

 

 

Fig. 5 Architecture of the forsee HEMS 

 

In the model above, the most attractive part is the model predictive controller (MPC) that generates optimal control decision based 

on a set on inputs. One kind of input is user preference using Multi-Attribute Rating Technique Exploiting Ranks (SMARTER) 

method. It has shown superior performance in preference elicitation. Another input model is system identification where quadratic 

programming is used to solve the optimization problem. Then comes the type of input called statistical learning which helps to 

understand the loads which are uncontrollable and user behavior. This kind of input helps to predict the future loads and plan the 

resources. Another kind of input is utility interface which sends the load information to the utilities or aggregators to know and 

supply the peak demand more efficiently. In this way the cost of electricity can be reduced to a great extent. One important input is 

weather forecast for example solar irradiance for those who have solar system installed in their homes. This system provides an 

interface to collect weather data to supply it to weather service provider (Jin, Baker, Christensen, Isley, 2017) 

 

From this model it is clear that MPC plays an important role to utilize predictions of future disturbances and it is an ideal control 

method to deal with conflicting optimization goal. In (Kilian, Zauner and Kozek, 2018) they proposed another model including 

Photovoltaic (PV) solar cell which includes both thermal and electrical model. In this paper, a self-adaptive unsupervised occupancy 

feature of extraction and prediction is proposed to establish the model. There can be different sizes of battery used in a model which 

must be included in the model. The thermal model here was used to ensure a certain amount of comfort for the user by providing 

indoor temperature prediction. On the other hand, the electrical model is utilized to optimize the management of the battery of the 

electrical heat pump as well as for the other appliances. The scheme is shown in figure 6 below In (Kilian, Zauner and Kozek, 

2018). 
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Fig. 6 Electrical Smart home scheme 

 

This electrical model has a photovoltaic system used for generating to supply renewable energy to the smart home system. A PV 

converter is used to generate the power. A battery storage system is included in the system which is essential to supply power when 

the solar irradiance is not available. This battery is charged up in the day time and discharges at night. It is assumed that this system 

is allowing to buy power from the grid and sell power to the smart home system. The electrical load of the home is separated in 

four parts: the generated load, the heat load and two appliances. There are several models available for the smart home or smart 

building system which allows the consumers to use power in an optimal way. 

 

3.4 Smart Transport System 

 Intelligent transportation system (ITS) based on IoT devices has more potential than any other system to control traffic in 

a smart efficient and secured way. Transportation system must be smart to make a city called smart city, there is no alternative to 

it. If urbanization increases, then it is obvious that the load on transportation system will also increase. So in this research paper 

(Zhu, Lv, Chen, Wang, Xiong and Fei, 2019) an ITS designed with IT technologies were proposed. People always post about their 

location and traffic information on social media. This information can be extracted to model a system for upgrading the 

transportation system. Also there are GPS or any physical sensor, induction coil, video camera or security cameras used in almost 

every corner of the roads. This helps to collect data and IoT plays a vital role to do it as it can collect, analyze and manage data. IoT 

based ITS has progressed in both physical and virtual worlds but there is gap between them which can be reduced by combining 

the two technologies and offer a totally new one. So a new concept called parallel transportation system is developed in the paper 

(Zhu, Lv, Chen, Wang, Xiong and Fei, 2019). Intelligent transportation system not only means connecting the vehicles or updating 

the transportation infrastructures. With all these, plenty of social elements such as economic development of the country or of an 

individual, urban planning and as well as any kind of emergency management is included. To accumulate all these things together 

a new method called parallel computing was proposed with three steps. At first actual transportation system is modeled using 

artificial transportation system. Second, Future evolutions were predicted by computational experiments and finally the actual and 

artificial systems are executed in an interactive parallel mode. The schematic describing this model is given in figure 07.  

 

3.5 Smart Medical Facilities using IoT 

 A rapid development and change in health care system has started in the beginning of 21st century. The main idea of IoT 

in medical sector is connecting sensors, actuators, embedded sensors and radio-frequency identification (RFID) into a single point 

which is internet. Critical patients’ needs continuous monitoring of their health and it is not possible to go to a doctor or to avail 

medical help at any time anywhere. So if the health can be monitored from far distance then there cannot be any better solution to 

that. Moreover, elderly people can get help whenever they want with the help of IoT. Mobile is a device which has reached to every 

single person whether he is young or old. So through this device a significant change can be possible with the help of IoT in medical 

sector. In health care system wireless body area network (WBAN) plays a vital role in monitoring biomedical sensors such as 

biochips. These sensors can be attached to the human body or cloths to observe his or her heath condition. In (Rathore, Paul, Ahmad, 

Anisetti and Jeon, 2017) they proposed an advanced health care system to provide these kinds of services. In their method, Hadoop-

based intelligent care system (HICS) is used in big data analytical approach which is based on parallel-processing and multiple 

Hadoop distributed file system (HDFS) data nodes. In this method the blood pressure, pulse rate, signs of diabetes and so forth is 

measured using a wearable devices and other physical sensors. The measured data is then transmitted to the primary medical service 

through primary mobile device (PMD). The technologies used in this regard are Bluetooth or Zigbee which are very well known 

technology in this field. This information will then send to intelligent building (IB) which constitutes the backbone of the proposed 

HICS network architecture. For further processing this will be sent to Hadoop processing unit. The five-layer structure of proposed 

architecture is given below. 

 

http://www.ijcrt.org/


www.ijcspub.org                                    © 2022 IJCSPUB | Volume 12, Issue 3 September 2022 | ISSN: 2250-1770 

IJCSP22C1250 International Journal of Current Science (IJCSPUB) www.ijcspub.org 223 
 

 
  Fig. 7 The architecture of parallel transportation system 

 

The main attraction of this model is the various kinds of sensors connected in the human body that are used to measure the physical 

condition for example blood pressure, pulse rate, diabetes and many more options could be available. In this system all the users 

must be equipped with smart devices. As stated earlier this model will work for elderly people very well. Any time through this 

model, the health condition, especially in the case of heart attack a signal can be sent through his or her mobile device. 
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Fig. 8 The proposed health care system using IoT 

 

II. CONCLUSION 

This paper focuses on few architectural approach of IoT in different sectors. So it is quite understandable that the future of 

urbanization hugely depends on IoT. Not only the urbanization but IoT is also used in sectors like fish farming, agriculture and many 

more in rural areas. This technology has been developed for last few years and currently it has been commercialized successfully. 

There are countries where it is not a norm to use IoT in everyday life but if it is possible to incorporate IoT then the future of the 

communities will be different within next fifty years.  
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