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ABSTRACT 

The Internet of Things (IoT) is an innovation that has improved the old way of 

system existence into an evolutionary high-tech system. Examples of such systems 

that are transformed by this technology are: smart urban areas, smart households, 

pollution control, energy-saving, smart transport systems, smart manufacturing 

owing to IoT. Various critical research training and surveys are done to improve 

the technological system using IoT. There are some issues considered at different 

facets of IoT applications, such as supporting technologies, socially and 

ecologically. This article discussed the applications of the Internet of Things (IoT) 

in smart city development, the diverse problems and vital issues of IoT design, and 

key applications in some cities in Nigeria. Some existing literature and their role 

in diverse areas of IoT were discussed. The article offers deeper understanding on 

the need for smart cities and IoT’s role in smart city development and smart 

mobility. 
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1. INTRODUCTION 

The collective usage of smart devices in 

recent times gives an idea of the importance 

of our day-to-day activities. With a single 

click on the button, one could interconnect 

with a person who’s far away, and get the 

fastest route to a place. This states why the 

scenario is considered smart. Hence, a 

smart City, consist of smart technology 

with physical or logical applications of all 

systems which accept and deliver data 

intended to analyze and learn. This makes it 

adapt and adjust its behavior to fit its 

environment. 

 

Internet of things (IoT):  

The concept of IoT just as a smart city has 

evolved. This term was incorporated into a 

popular term called the internet. IoT deals 

with the creation, collection, analysis of 

data between devices (mechanical or 

digital) over a network without human 

interaction (human to human or human to 

device) (Ukadike et al., (2023); 

Ajenaghughrure et al., (2015); Akazue and 

Ajenaghughrure (2016)).  
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A major concept and evolutionary views 

IoT as a machine-to-machine (M2M) 

communication. This requires machine 

systems to connect and manage data 

between themselves. IoT introduces a 

sensor-based network that provides data 

connection to smart devices (Meola, 

(2016); Akazue et al., (2024); Akazue 

(2016)).   

IoT is directly connected to smart 

development; there is a connection between 

the internet of things (IoT), smart devices 

and schemes. Their work stated that a smart 

city must be successfully implemented to 

enable it work with an IoT structure, and to 

manage a smart city. It was further stated 

that data is a key feature for modernization 

or improvement, and is used by a huge 

range of institutions, organizations, and 

research firms.  In IoT, data is collected, 

measured, analyzed, and reported by both 

human an machine for processing. 

The idea of a smart city has been in use 

since the ’90s (Rode, et al., 2019) work 

focused on the fact that a ‘smart city’ means 

‘smart citizens’ where citizens have all the 

information needed to make appropriate 

choices about their lifestyle, work and 

travel choices. Generally, by population, a 

smart city is any locality in a rural or urban 

area which attempts to recognizes and 

resolves existing and upcoming problems 

using scientific assistance for the 

populace's purpose of population for its 

populaces. 

2. SOME AREAS OF INTERNET 

APPLICATIONS IN SMART 

CITIES  

Cohen (2015) divided smart cities into three 

major categories. The first is technology-

driven Smart cities. These are smart cities 

that focus on a technology-cantered 

environment that appeals to urban 

technology innovators. They are built based 

on technology solutions, through 

organizations which are aimed at providing 

a competitive advantage in the technology-

growing industries.  

Smart governance: the capacity to employ 

intelligent and adaptive acts and the 

activities of looking after and making 

decisions about something (Scholl and 

Alawadhi, 2019).  

The concept of a smart city has numerous 

factors and technological terms involved 

with past and present implementations. The 

evolution of various smart cities is built by 

very clear bodies which are involved in all 

connecting building blocks to the smart city 

wall, (Ismail, 2018; Taiwo 2016). 

United Nation (UN, 2019) stated that the 

world’s population urbanization by 2030 is 

expected to increase astronomically; this 

population's increase shows that there is an 

immediate need for management of 

resources. Major cities and states have seen 

a massive increase in population in the past 

years and possibly will even get more 

populated in future to come. An example is 

Lagos, Nigeria, which has seen tremendous 

population growth, with an estimated 

twenty-one million (21 million) in recent 

times, compared to 1970, which was 1.4 

million, and it is estimated to increase at a 

growth rate of 3.4% every 5 years (UN, 

2015). 

London's population grew from 6.8 million 

to 7.15 million in 1999 and has continued to 

increase to 8.77 million people in 2017, and 

it is estimated to reach 10 million or more 

by 2041. London’s gross value in the 

United Kingdom has seen an increase in 

numbers, from the year 2000 to 2017, 

almost doubling in figures with over 421 

billion British pounds in 2017, (Statista, 

2019).  
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London is one of the well-known smart 

cities. In recent times, there are cities in 

London that use electric vehicles enabled 

by IoT and sensors, with more focusing on 

its transportation system, making its 

citizens utilize public transportation and 

decreasing the consumption of fossil fuels 

(Luciano, 2017). In this scenario, smart 

transportation, smart people, and smart 

economy solutions are being implemented, 

with more than eleven numerous smart city 

projects, like smart underground parking 

services and its large free Wi-Fi network 

systems, which are projected to be Europe’s 

largest (Luciano, 2017).  

In 2009, the biggest known smart city 

campaigns were launched by the 

international business machines 

corporation (IBM). A year later, an ongoing 

global economic crisis that led to the great 

recession. The goal was the campaign to 

provide solutions and new methods to 

protect and manage resources, therefore 

saving money and improving citizens’ 

quality of living, as well as counter 

upcoming recessions with the help of fast-

growing interconnected information 

systems. Currently, numerous smart city 

plans are underway in various countries 

such as India. India targets the development 

of 100 cities across the country and aims at 

a sustainable and citizen-friendly 

environment (IBM, 2015).  

Hudson and Kortuem (2017) identified in 

their research an idea template for setting 

up a structure for smart city project 

development. Smart city projects take a lot 

of time for planning, their structures are 

complex and interchangeable. 

Mediterranean Region (2017) stated how 

Ascimer adopted an approach that uses 

urban challenges and subdivided into 

different groups based on the dimension of 

the smart city and the concept which they 

agreed to use. Information about the various 

challenges was collected from several 

sources, such as international 

organizations, governmental organizations, 

environmental surveys (field visits), citizen 

surveys, and researchers, to develop a smart 

city. 

Meijer and Bolivar (2015) identified some 

challenges faced in the Lagos by 

governance system. They identified a gap 

between the government and the governed; 

they concluded that there is a gap between 

the leadership and the citizens concerning 

financial, political, and social perspectives 

that must be brought closer. They 

recommended an urban institutional 

capacities Framework for urban 

administration in regions having 

shortcomings in formal foundations (and a 

general shortcoming in informal 

governance). These challenges could be 

addressed through smart city development. 

Mediterranean Region (2017) further stated 

how Ascimer identified some challenges 

associated with smart cities, such as 

inequality, education, and cultural 

differences. There is a need to reduce the 

distinctions and improve the quality and 

access to information, education, 

innovation, and financial resources. There 

is also the threat of losing one's cultural 

Identity, landscape and architectural plan, 

which are commonly used to identify cities. 

Traditional activities should be persevered 

and promoted. Lack of digital skills and low 

educational levels. Continuous self-

learning and skill acquisition is needed in 

enabling a smart environment. These are 

lacking in developing countries. All levels 

of education need to be increased in other 

ways to tap into the community’s potential 

development. 

Akazue et al. (2024) produce an 

Application using RFM model on 
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Customer Segmentation in Digital 

Marketing. Akazue and Ajenaghughrure 

(2016) developed a system using Internet 

of Vehicle Speed Detection and Reporting 

System Based on RFID. Akazue and 

Onyekweli (2015) it is an efficient way of 

measuring using of power. Akazue and 

Ajenaghughrure (2015) developed a 

model, which uses big data for effective 

decision making. Akazue et al. (2023) 

development a model using Semantic Web 

Framework for the Blind, the model was 

specifically for the blind. Ajenaghughrure 

et al. (2015) developed a Hybrid 

Intelligent application that uses Fuzzy 

Logic system to detect the influence of 

alcohol in driving system. Ajenaghughrure 

et al. (2017) developed a model using 

Fuzzy based multi-fever symptom 

classifier diagnosis.  Ako et al. (2024) used 

XGBoost and Random Forest to Predict 

Customer Churn via a Comparative 

Effects of Data Resampling. Akazue 

(2017)  used Users’ Perception to 

develop an Intelligent Automatic Fire 

Detection System for Developing 

Countries. Ojugo et al. (2023) use an 

ensemble model to develop a User-Trust 

Hybrid Memetic Modular for Card Fraud 

Detection via Neural Network. Akazue et 

al. (2024) developed an Enhanced 

Agricultural system Systems for 

Developing Countries using Greenhouse 

technology. Akazue M. I., (2016) used 

an Automated Fuzzy Logic Based 

Temperature Control Model to model for a 

Sustainable Server Room Temperature 

Stability; the model was very efficient in 

predicting the room temperature. 

Ajenaghughrure et al. (2016) developed a 

model for vehicle theft prediction-

prevention and recovery using Ant colony 

optimization algorithm based system 

model (aco-vtp2rsm). A vast section of 

Lagos inhabitants works in private 

establishments or set up self-owned 

corporations and the living earnings are 

reported to be unsatisfactory 

(Wagesindicator, 2016). The author was 

able to identify the need to improve and 

develop a healthier lifestyle, and provide 

improved social sustainability generally to 

populists. Some gaps were identified in the 

area of information access, due to the lack 

of available media, and also in the way 

data is distributed between various levels 

of government agencies. There is need to 

improve the social services and create 

better working and living environments, 

by improving social services. Cultural 

changes and demographics in developing 

nations require an improvement in social 

sustainability. All these can be achieved 

through smart city development. Ascimer 

(2016) identified in their research that 

developing a simple smart city is a 

complicated challenge. This is because it 

requires several stages and sub-stages. 

These involve several parties in the 

development process. Identifying a city's 

challenges gives a narrow plan on what is 

to be focused on, but development 

guidelines cover layout processes. They 

developed a smart project framework that 

shows the development stages and the 

importance of stakeholders’ involvement 

in this process, they also establish some 

key guides, as stated above.  

Granier and Kudo, (2016) viewed a smart 

city as a way to give rise to smart people 

and this makes them the main focus of the 

project, which indicates that they are 

critically involved in every development 

process of the smart city and their solution. 

The citizen should be involved at the early 

stages of development; their early 

participation in active projects reduces the 

risks of missing out on their benefits. 

Ahvenniemi et al. (2016) identified that 

some internal stakeholders are more active 

within the city and would not function 

without the city’s functionality. This 

consists of citizens, public servants, local 
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economic, social, and research department 

agencies. Citizens have been represented to 

be the core of a smart city. Lagos is a city 

in Nigeria with a port and is one of the most 

populated states in Nigeria. It is also one of 

the nation’s major industrial and 

commercial centres. It accounts for 65 

percent of industrial and commercial 

activities (World Bank, 2018). This makes 

it a large growing city, its population is 

estimated to increase by 5% every 5 years 

(World Population, 2018). There is need 

therefore to develop a smart city for it 

populist to meet its urbanization challenges, 

as its population increases.  

There are numerous challenges which 

Lagos state is faced with, and this makes 

living a tussle and sustainability is a major 

difficulty. With a smart solution in place, 

these challenges will be solved. Lagos is 

one of the world’s fastest-growing merger 

cities. It also lacks infrastructures like other 

big cities infrastructure, it is estimated that 

half of Lagos' population resides in the slum 

regions due to cheaper living expenditure 

expenditure amongst other factors, Daming 

(2019). 

2.1 SMART MOBILITY SOLUTION   

The introduction of electric transportation 

systems, going electric has constantly been 

a speaking point for corporations. Nations 

are in search of smart mobility solutions; 

this has been accepted by leading nations 

such as the United Kingdom (London) and 

the United States (New York), among a list 

of several others in their public 

transportation. Electric vehicles have been 

in existence for a while now with top 

vehicle producers on board since their 

popularity in the 1890s and Toyota was the 

first to mass-produce hybrid vehicles in 

2000, (Energy Gov, 2019).  

A Lagos air quality monitoring study from 

2007-2009, shows that vehicles contributed 

to approximately 43% of the entire level of 

air pollution in Lagos state and a rise in 

vehicle registration accounts shows vehicle 

ownership by 5% yearly in vehicles in 

Lagos motor vehicle statistics 2010. 

Electrically powered vehicles should be 

officially introduced to the public via public 

transportation. This is important as it will 

help in handling the problem of carbon 

dioxide emissions. The benefits of electric 

or hybrid vehicles for smart mobility are as 

follows: cleaner energy, thus emitting less 

pollution, reduced fuel dependences, 

(Taiwo, 2016). Advised city transportation 

companies to adopt a standard system for a 

different region. Where possible, the 

transport companies’ operations and 

network routes should be overseen by the 

Ministry of transportation in the case of 

Lagos metropolitan area transportation 

authority (LAMATA), in Nigeria. This sets 

the transport networks for the following: 

Routes Connections: Citizen Accessibility, 

Research data, Good Service delivery, Easy 

Approachability of stops and stations. BRT, 

The proposed transport network for Lagos 

(Nigeria), is a projected transportation 

network for its major transport mode in 

Lagos by the Lagos metropolitan area 

transportation authority, (LAMATA). 

Utilizing data and IoT in transportation 

network systems is a necessary project for 

development and frequent evaluation. 

Transportation planning and research on all 

modes of transportation should be carried 

out, starting from its backbone mode in the 

case of road vehicles.  

Taiwo (2016) stated that IoT could help in 

real-time bus tracking, and traffic control 

with which could make bus trips faster and 

therefore more reliable. This will reduce the 

rate of private vehicles and personal mass 

transportation and ease traffic congestion 

and pollution. 
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Internet of Things plays active role not only 

in communication networks but also in 

public health, transportation, healthcare, 

and energy consumption. It creates 

knowledge base that assist city specialists 

could use different facet of life, such as, to 

enhancing traffic system, rail transport, 

lessen crime, improve social insurance, 

improve public service delivery, and 

diminish wastage of money related assets 

(Abdulkadir, Adamu, and Abdul-Fatou, 

2017).  

A smart city is an idea to integrate various 

technologies which work together with a 

common aim to improve the quality of life. 

Smartness of a city can be shared among 

several sectors namely smart governance, 

smart building, smart environment, smart 

mobility and smart utilities. In this setting, 

the IoT is developing owing to the 

frequently increasing number of essential 

devices like smartphones, laptops, tablets, 

and other devices like: sensors 

interconnected using the Internet (Manoj; 

Markus and Marija, 2016). 

2.2 IoT and smart city initiative in Nigeria 

More than 48 million dynamic internet 

operators, Nigeria stands as one of Africa's´ 

nations with a huge marketplace for IoT. 

Nigeria started building infrastructure since 

the year 2010, after it articulated national 

information communication technology 

strategic plan 2010-2015. Similar several 

nations in Africa, though Nigeria is yet to 

inaugurate key IoT developments, the 

significant initiate was taken by National 

Agency for Food and Drugs Administration 

and Control (NAFDAC). Confronted with 

recurrent faking difficult, NAFDAC in 

2010 resorted to product certification 

creativity by means of Radio Frequency 

Identification (RFID). The technology was 

done in partnership with Verification 

Technology Limited (VTL). Through the 

use of tags equipped with RFID to protect 

the genuineness of drugs during their 

supply-chain, from manufacturers, 

distributors, wholesalers, retailers and at 

consumers’ level (Onyalo, Kandie and 

Njuki, 2015). 

Thus, it is essential to state that smart city 

creativity is the future of Nigeria and other 

emerging nations; it is projected to increase 

by additional 212 million to her 

metropolitan population from 2014 – 2050 

(Abdulkadir, Adamu, and Abdul-Fatou, 

2017). 

Several persons living in municipal centers 

are more, when compared to those in rural 

regions globally, with 54% of the entire 

population residence in the city centers. In 

1950, 30% of the whole world population 

was residing in urban region, but by 2050, 

it is estimated that 66% of the world 

population will be urbanized. Though India, 

China, and Nigeria are expected to be 37% 

of the projected inhabitants of the global 

population, with Nigeria alone expected to 

comprise 212 million (United Nations, 

2014; Abdulkadir, Adamu, and Abdul-

Fatou, 2017). 

In the same way, Kolade (2016) discovered 

that around 48 percentage of Nigerians 

lives in city center and this is expected to 

continue and to grow as urbanization 

continues. The number of persons living in 

metropolises around the globe is expected 

to increase to 6.4 billion by 2050; 

municipalities similar to Lagos, Abuja and 

Port Harcourt must embrace IoT 

technology to encounter the growing 

prospects of a mega city. 

Nigerian Smart Cities Creativity is a 

sentient effort by government employed 

through the remote zone and completely 

with other participants, to move a public-

private enterprise to develop solution that 

drive metropolises and populaces smarter 
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using technology (International Gold 

Event, (IGE), 2017). Currently, Nigeria is 

making efforts at developing its smart cities 

in specific states of the nation as well as the 

National Capital Territory, Abuja through 

synchronized and determined process by 

the government using the public-private 

corporation. Prominent amongst the 

metropolises are the Eko Atlantic City and 

that of Lekki that are both being achieved 

by the Lagos State Government, 

Commercial Banks and Private 

Stakeholders (The Federal Republic of 

Nigeria, 2016). The significant partnership 

between Lagos State and the Metropolitan 

of Dubai would ensure that Lagos rises as 

the first Smart City in Africa in an esteemed 

development (Abdulkadir, Adamu, and 

Abdul-Fatou, 2017). A Memorandum of 

Understanding (MOU) was signed by the 

Lagos State Attorney General and 

Commissioner of Justice (on behalf of 

Lagos state) and the CEO of Smart City 

Dubai for Lagos Smart City at the Emirates 

Towers, Dubai. 

The smart city inventiveness in Nigeria idea 

is based on the realization of Dubai's 

inventive information-built on commerce 

specialists to involve commercial growth 

for establishments and education 

authorities universally all over the globe 

(Abdulkadir, Adamu and Abdul-Fatou, 

2017). Through the smart city development, 

Lagos has a better place in the future, as this 

project would be the foremost smart city 

project in Africa when finished. 

3. DISCUSSION 

IoT offers enormous opportunities to 

advance the efficiency of governance, 

public safety, and support development; it 

also offers some challenges for the cities to 

overcome to build the dream smart cities. 

The use of information communication 

technology (ICT) in improving public 

service delivery transforms the way 

government operates and their deliver 

services. The use of ICT domains in smart 

cities, range from transport, tourism, health, 

ambient assisted living, crime prevention, 

governance, infrastructure, disaster 

management, environment management, 

smart homes to smart energy. 

IoT could help to simplify the gathering of 

consistent statistics about efficient public 

service delivery, policies, and programs. 

This addresses mission challenges and by 

helping government to deliver services 

based on real-time and situation-specific 

conditions. By implementing the real 

potential of IoT, governments could 

improve its services to citizens, through 

increase sustainability, by making its cities 

have better and more livable place for the 

entire citizens. The Internet of Things 

creates advancement in the use of 

information and communications 

technology space. 

Through the implementation of IoT, waste 

collectors make less journey and consume 

less petroleum, the operatives can cut down 

on the amount of refuse vans being use. IoT 

tracing facilities can be mounted on trains 

or automobiles to define their location in 

actual time. With the implementation of IoT 

technology, cities in Nigeria and other 

developing nations could become smart 

cities, creating cleaner, harmless and well-

organized environs for its populaces. 

Internet of Things and smart city 

application generates significant benefits to 

populaces and industries globally. It is 

necessary for policymakers to design and 

implement smart city projects with a long-

term vision; this should be defined around 

citizens' needs, and manage through the 

smart governance, centered on open and 

scalable methods and support cultural 

innovation, openness and transparency. 
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IoT has limitless potential, with significant 

operation, considerate utilization, and 

careful management, IoT, urban data 

platforms, big data, and artificial 

intelligence could transform urban hubs 

into smart, sustainable, and resourceful 

places. The underground to the realization 

of all subdivisions, from healthcare to 

manufacturing, transportation, education, is 

through shared use of information. By 

collecting data and activating useful 

solutions, our next-generation smart cities 

would be smarter than ever as before. 

A smart city is a technologically 

industrialized city which uses the City of 

things (IoT), sensors and the Internet for 

vehicles. These are used to reorganizing the 

city with guidelines established to create 

things that will improve and sustain its 

citizens' well-being. A smart city will 

change to a reformed city, with the help of 

technology. Smart city developments will 

certainly take a lengthy period to establish. 

A smart city system helps in solving 

different challenges faced by urbanization, 

such as transportation systems, air 

pollution, as experienced in some cities like 

Lagos in Nigeria, London in the UK. 

 By leveraging IoT technology in 

developing smart mobility systems and 

electric cars. Stakeholders should consist of 

experts in various fields; research 

institutions, financial institutions, 

government bodies, and citizens and 

organizations. Each decision and survey 

should be carried out by this body of 

stakeholders. 

4. CONCLUSION 

Leveraging on the emerging technology of 

IoT would help improve service delivery in 

government. A successful implementation 

of the internet of things in both developed 

and developing cities, like Nigeria will 

improve different aspect human life. The 

utilization of this emerging technology 

would enhance service delivery, it can 

never be over- estimated, although the 

implementation process has to be in line 

with standard applicable procedure. Smart 

city development must be deliberate 

method that the connection between the 

government and general public must be 

clear to the populaces at large.  

The acceptability of these technology 

interventions amongst populaces has 

increased the manifolds with a direct, 

immediate and visible impact on service 

delivery (Sharma, 2014). With over one-

half of the global populace living in 

metropolises revolutionary novel IoT 

solutions, which include smart healthcare, 

smart parking, smart energy, connected 

waste, and traffic management system. This 

holds a great potential for combating main 

challenges of high- end urbanization areas. 

In the future, there is likely to be more smart 

cities coming to life abruptly. The 

innovation of smart cities would help 

improve business and government service 

delivery, in offering solutions to 

urbanization problems. Municipal sector 

could leverage on these emerging 

technologies through IoT to increase 

service delivery, reducing costs and 

engaging more citizens with the use of these 

technology. Smart city leverages on digital 

technologies would improve the value of 

life of its populaces, and similarly reduce 

the cost and resource consumption. 

References 

Akazue, M.I and Onyekweli C.O, (2015)

 Survey of Automated Electricity 

Billing and Metering Systems: 

Acceptability and Implement ability 

factors. Science Focus, Vol. 20 

No.2, pp. 20 – 28 



Ihama et al.(2025)/ FUPRE Journal, 9(1):192-205(2025) 

 
 

Fupre Journal 9(1), 192 - 205(2025)   200 
 
 
 
 

Akazue M. I. and Ajenaghughrure I. B. 

(2015) A Survey and Cost 

Classification of Big Data Analytics 

and Decision Tools, International 

Journal of Innovative Research in 

Computer and Communication 

Engineering, Vol. 3, Issue 9, pp. 

8262-8277 

Ajenaghughrure I. B., Akazue M. I., and  

Ekurume E. O. (2015) Application 

of Fuzzy Logic in a Hybrid 

Intelligent Zero Tolerance Alcohol 

Influenced Vehicle Driving System, 

Science Focus, Vol. 20 No.2, pp. 35 

– 45 

Akazue M. I. and Ajenaghughrure I. B. 

(2016). Internet of Vehicle Speed 

Detection and Reporting System 

Based on RFID, Journal of the 

Nigerian Association of 

Mathematical Physics, Vol 34, 

pp219-226 

Akazue M.I.  and Ojeme B. O. (2016)

 An RFID Based Driver’s License 

Authentication Model for 

Enhancing City Transport. The 

Journal of the Nigerian Institution 

of Production engineers, Vol 20, pp 

282-294 

Ajenaghughrure I. B, Akazue M. I. and 

Onyekweli C. O. (2016) Ant 

colony optimization algorithm 

based vehicle theft prediction-

prevention and recovery system 

model (aco-vtp2rsm) International 

Journal of Computer Science and 

Engineering Technology, Vol. 7 

No.06, pp, 251-260 

Akazue M. I., (2016) An Automated 

Fuzzy Logic Based Temperature 

Control Model for Sustaining 

Server Room Temperature Stability. 

Journal of the Nigerian Association 

of Mathematical Physics, Vol 34, 

pp233-240 

Akazue, M. I. (2017) Users’ Perception in 

an Intelligent Automatic Fire 

Detection System for Developing 

Countries. Journal of Computer 

Science and its Applications Vol 24, 

No.2, pp 111 -119. 

Akazue, M. I., Agwi Celestine Uche, 

Ajenaghughrure Ighoyota Ben 

(2017) The Interlink Between 

RFID of Things and Internet of 

Domestic Things. Science-Tech 

Journal, vol 2, No. 1, pp 92 – 100 

Akazue M. I. (2016). A fuzzy based 

intelligent irrigation system.  

Science-Tech Journal, Vol1, No1, 

pp12-22 

Akazue M. I., Comfort Ekpewu, Edith 

Omede, Edje E. Abel (2023).

 Development of a Semantic Web 

Framework for the Blind, 

International Journal of Innovative 

Science and Research Technology, 

Volume 8, Issue 1, January– 2023, 

pp 1781 – 1789. 

Akazue M. I., Ajenaghughrure I. B. (2017).

 Fuzzy Based Enhanced Smart Rest 

Room Automated Faucet System. 

Intl Journal of Engineering and 

Manufacturing, Vol. 7, No. 3 , pp 

20-30 

Ojugo A. A., Akazue M. I., Ejeh P. O., 

Ashioba, N. C. Odiakaose C. C., 

Ako R. E., and Emordi F. U. A. 

(2023) Forging a User-Trust Hybrid 

Memetic Modular Neural Network 

Card Fraud Detection Ensemble: A 

Pilot Study, Journal of Computing 

Theories and Applications, vol. 1, 

no. 2, page 1-11 



Ihama et al.(2025)/ FUPRE Journal, 9(1):192-205(2025) 

 
 

Fupre Journal 9(1), 192 - 205(2025)   201 
 
 
 
 

Akazue, M., Pirah, L. O., Ogeh, C., and 

Otegbalor, S. A. (2024). 

Development of Enhanced 

Agricultural Greenhouse Systems 

For Developing Countries. Nigerian 

Journal of Science and 

Environment, 22(1), Vol  22  (1)  68 

–77.  

https://doi.org/10.61448/njse22124

6 

Akazue, M., Esiri, K. H., and Clive, A. 

(2024). Application of RFM model 

on Customer Segmentation in 

Digital Marketing. Nigerian Journal 

of Science and Environment, 22 (1) 

57 –67. 

https://doi.org/10.61448/njse22124

5 

Akazue M. I. and Ajenaghughrure I.  B. 

(2015). Ant colony Optimization 

Algorithm Based Vehicle Theft 

Prediction-Prevention and 

Recovery System Model, 

International Journal of Innovative 

Research in Computer and 

Communication Engineering 

3(9):8262-8277 

Ajenaghughrure, I., Sujatha, P., Maureen, 

A. (2017). Fuzzy based multi-fever 

symptom classifier diagnosis 

model. International Journal of 

Information Technology and 

Computer Science, Vol. 9, No. 10, 

pp. 13–28. DOI: 

10.5815/ijitcs.2017.10.02. 

Ako, R. E., Aghware, F. O., Okpor, M. D., 

Akazue, M. I., Yoro, R. E., Ojugo, 

A. A., Setiadi, D. R. I. M., 

Odiakaose, C. C., Abere, R. A., 

Emordi, F. U., Geteloma, V. O., and 

Ejeh, P. O. (2024). Effects of Data 

Resampling on Predicting Customer 

Churn via a Comparative Tree-

based Random Forest and 

XGBoost. Journal of Computing 

Theories and Applications, 2(1), 

86–101. 

https://doi.org/10.62411/jcta.10562 

 Ascimer. (2016). Governance and 

implementation of smart city 

projects in the Mediterranean 

Region (2017).  

https://institute.eib.org/wp-

content/uploads/2017/02/2017_0 

Andrew, L. and Miles, S. (2019). 

Stakeholders: Theory and Practice. 

OSO: Oxford   

               University  Press USA, pp. 14-16  

Badejo, B. (2019). Transportation 

removing the clogs to Nigeria’s 

development. Lagos, Nigeria: 

Anchorage Press and Publishers.  

BSI (2019). Guide to establishing strategies 

for smart cities and communities, 

PAS 181:  

https://shop.bsigroup.com/ProductDetail/?

pid=000000000030277667  

Cohen, B. (2015). The 3 generations of 

smart cities. 8th October 2015. Fast 

company compass.  

https://www.fastcompany.com/304

7795/the-3-generations-of-smart-

cities  

Ahvenniemi H., Huovila A., Pinto-Seppä I., 

Airaksinen M. (2017). What are the 

differences between sustainable and 

smart cities? Cities, 60, 234–245. 

https://doi.org/10.1177/089443931

9877478 

Daming L. i., Lianbing D., Brij B. Gupta, 

H. W., Chang C.. (2019) A   novel 

CNN based security guaranteed 

image watermarking generation 

https://institute.eib.org/wp-content/uploads/2017/02/2017_0
https://institute.eib.org/wp-content/uploads/2017/02/2017_0
https://doi.org/10.1177/0894439319877478
https://doi.org/10.1177/0894439319877478


Ihama et al.(2025)/ FUPRE Journal, 9(1):192-205(2025) 

 
 

Fupre Journal 9(1), 192 - 205(2025)   202 
 
 
 
 

scenario for smart city applications. 

Vol.479,Pg. 432-447 

 

Deleawe, S. (2019). Predicting Air Quality 

in Smart Environments, Journal of 

ambient  

            intelligence and smart 

environments. pp.145-152 Fast 

company. The three generations of 

smart cities. 

https://www.fastcompany.com/304

7795/the-3-generations-of-smart-

cities. 

Granier, B and Kudo, H. (2016). How are 

citizens involved in smart cities? 

Analysing citizen participation in 

Japanese “Smart Communities”’. 

Information Polity. Vol.1(21), 

pp.61-76.  

Hudson, L. and Kortuem, G. (2019). Smart 

cities project business ideas 

template. 

https://www.open.edu/openlearn/oc

w/mod/oucontent/olink.php?id=678

77andtargetdoc=Smart+Cities+Proj

ect+Ideas+Template+PDF 

IBM2015, 

https://www.google.com/url?sa=tan

dsource=webandrct=jandopi=8997

8449andurl=https://www.ibm.com/

ibm/environment/annual/IBMEnvR

eport_2015.pdfandved=2ahUKEwi

80rqfqNmIAxUobEEAHVplIikQF

noECCIQAQandusg=AOvVaw3P

OWJkdsHliGgFCQIPw4xm 

 Ismail, N. (2018). Smart city technology: 

it’s all about the Internet of Things 

Information age. 

https://www.information-

age.com/smart-city-technology-

123473905/  

Luciano, M. (2017). ECN.  

https://www.ecnmag.com/blog/201

7/11/top-10-smartest-cities-world  

Manyika, J. (2019). McKinsey Digital. 

https://www.mckinsey.com/busines

s-functions/digital-mckinsey/our-

insights/open-data-unlocking-

innovation-and-performance-with-

liquid-information  

Meijer, A. and Bolivar, (2016). Governing 

the smart city: a review of the 

literature on smart urban 

governance. International Review 

of Administrative Sciences. 

http://ras.sagepub.com/content/earl

y/2015/04/29/0020852314564308.a

bstract 

Meola, A. (2019). What is the Internet of 

Things (IoT) 

http://www.businessinsider.com/w

hat-is-the-internet-of-things-

definition2016-8  

MMDA (2019). Manchester digital 

development agency. 

http://www.manchesterdda.com/sm

artcity/ 

Okpor, M.D. Aghware, F.O. Akazue, M.I. 

Ojugo, A.A. Emordi, F.U. 

Odiakaose, C.C. Ako, R.E. 

Geteloma, V.O. Binitie, A.P. Ejeh 

P. O.  (2024). Comparative Data 

Resample to Predict Subscription 

Services Attrition Using Tree-based 

Ensembles, Journal of Fuzzy 

Systems and Control, Vol. 2, No 2, 

117-124, DOI: 

10.59247/jfsc.v2i2.213 

Ako, E. Geteloma, V. O Binitie, A. P. Ejeh 

P.O. (2024). Comparative Data 

Resample to Predict Subscription 

Services Attrition Using Tree-based 

Ensembles, Journal of Fuzzy 

https://www.open.edu/openlearn/ocw/mod/oucontent/olink.php?id=67877&targetdoc=Smart+Cities+Project+Ideas+Template+PDF
https://www.open.edu/openlearn/ocw/mod/oucontent/olink.php?id=67877&targetdoc=Smart+Cities+Project+Ideas+Template+PDF
https://www.open.edu/openlearn/ocw/mod/oucontent/olink.php?id=67877&targetdoc=Smart+Cities+Project+Ideas+Template+PDF
https://www.open.edu/openlearn/ocw/mod/oucontent/olink.php?id=67877&targetdoc=Smart+Cities+Project+Ideas+Template+PDF


Ihama et al.(2025)/ FUPRE Journal, 9(1):192-205(2025) 

 
 

Fupre Journal 9(1), 192 - 205(2025)   203 
 
 
 
 

Systems and Control, Vol. 2, No 2, 

117-124, DOI: 

10.59247/jfsc.v2i2.213 

Akazue, M. I. Izakpa, G. E.. Ogeh, C. O 

Ufiofio E. (2023), A secured 

computer based test system with 

resumption capability module. 

Kongzhi yu Juece/Control and 

Decision, ISSN: 1001-0920 , 

Volume 38, Issue 02, May, 2023, pp 

893 - 904 

Ojie D., Akazue M., Imianvan A. (2023). A 

Framework for Feature Selection 

using Data Value Metric and 

Genetic Algorithm, International 

Journal of Computer Applications, 

Volume 184, Issue 43, p14-21, 

doi:10.5120/ijca2023922533   

UKADIKE, I. D., AKAZUE, M., OMEDE, 

E., AKPOYIBO, T. P (2023). 

Development of an IoT-based Air 

Quality Monitoring System, 

FUPRE Journal of Scientific and 

Industrial Research (FJSIR) Vol. 7 

Number 4, pp 53-62 

M. Akazue, "Enhanced Hotel Management 

Information System for Multiple 

Reservation Booking", Int. Manag. 

Rev., vol. 12, no. 1, pp. 52, 2016. 

Taiwo, J.N., Falohun, T. O. and Agwu, 

M.E. (2016), SMEs financing and 

its effects on Nigerian economic 

growth. 

Ihama, E.I., Akazue M.I. Omede, E., Ojie 

D. (2023). A Framework for Smart 

City Model Enabled by Internet of 

Things (IoT). International Journal 

of Computer Applications (0975 – 

8887) Volume 185 – No. 6, May 

2023, pp 6-11 

 Rode P.L., O'Brien, J. and Marakas, G. 

(2019). Introduction to information 

systems. 14th ed. Boston: McGraw-

Hill/Irwin, pp. 4-9. 

http://www.lse.ac.uk/lsecities/Peopl

e/philipp-rode/Philipp-    

Rode?from_serp=1  

Rouse, M. (2019) IoT agenda.  

https://internetofthingsagenda.techtarget.co

m/definition/Internet-of-Things-

IoT  

Saleem, Z and Sukaina, A. (2019). 

Regional development getting 

smarter with ICT.   

   https://www.igi-

global.com/dictionary/smart-

interactivegame-based-system-for-

preschools-in-tanzania/38186 32  

Scholl, H. J. and Alawadhi, S. (2019). 

Creating Smart Governance: The 

key to radical ICT   overhaul at the 

City of Munich. Information Polity, 

21(1),pp.21-42. 

https://doi.org/10.3233/IP-150369. 

Smart governance in the context of 

smart cities: A literature review.  

https://www.researchgate.net/publi

cation/325304603_Smart_governan

ce_in_the_context_of_smart_cities

_A_literature_review  

Somayya, M. and Ramaswamy, R. (2019) 

Smart city- six dimensions. Institute 

of Research Engineers and Doctors. 

pp.38-41.  

https://www.researchgate.net/publi

cation/289868190_Smart_Cities_-

_Six_Dimensions_A_Scholarstical

_Articles_Review Statista. 2019. 

Statista. 

https://www.statista.com/statistics/

910658/population-of-london/  

Taiwo, O. (2019). Benefit of LAMATA 

establishment in Lagos. Available 

from:http://gefsustran.sutp.org/ima



Ihama et al.(2025)/ FUPRE Journal, 9(1):192-205(2025) 

 
 

Fupre Journal 9(1), 192 - 205(2025)   204 
 
 
 
 

ges/documents/8_LAMATA_Lago

s. The open university Smart cities. 

https://www.open.edu/openlearn/oc

w/mod/oucontent/view.php?id=678

87andsection=1.2 

 United Nations (2019). Population 

Division world urbanization 

prospect 

https://population.un.org/wup/ 33  

Ighoyota Ben Ajenaghughrure, P. Sujatha. 

Akazue Maureen I., (2017)

 Fuzzy Based Multi-Fever Symptom 

Classifier Diagnosis Model. I.J. 

Information Technology and 

Computer Science, Vol 09, pp1-3 

Abel, E. E. An Overview and Perspective of 

Desktop Grid Middleware to 

Speed up Smul8 Process by 

Predicting Child Mortality Birth 

and Death Rate in West African 

Countries, Communications on 

Applied Electronics 2 (3), 37-43 

Akazue, M. and Ojeme B. (2014) "Building 

Data Mining For Phone 

Business", Oriental journal of 

computer science and 

technology: An international 

open access peer reviewed 

research journal, vol. 7, no. 03, 

pp. 316-322. 

Akazue, M. (2016). "Enhanced Hotel 

Management Information System for 

Multiple Reservation Booking", Int. 

Manag. Rev., vol. 12, no. 1, pp. 52, 

2016. 

Akazue, M., Agwi, C.U., and 

Ajenaghughrure, I. B (2017). The 

interlink between rfid of things and 

internet of domestic things. sau 

Science-Tech Journal, 2(1) 92-101. 

Akazue I. M. and Ajenaghughrure I. B., 

(2017). “Fuzzy based enhanced smart 

rest room automated faucet system”, 

I.J. Engineering and Manufacturing., 

Vol.3., pp 20-30 

Akazue M. I. and Ajenaghughrure I.B. 

(2016). "Virtual Examination 

Supervision System for Nigerian 

Universities", International Journal 

of Modern Education and Computer 

Science (IJMECS), vol. 8, no. 9, pp. 

43-50 

Akpoyibo T. P., Akazue M. I., Ukadike I. 

D. (Nov 2022). Development Of A 

Floating Surface Water Robotic Oil 

Spillage Surveillance (Swross) 

System.. Gsj: Volume 10, Issue 11 

(P7), November 2022, Pg. 2214 – 

2230. Online: ISSN 2320-9186. 

Abdulkadir, A. Adamu, D.D and Abdul-

Fatou, A. (2017). Smart cities: The 

foundation for future citizen service 

delivery in Nigeria. American Journal of 

Engineering Research. 6)3), 161-167 

International Gold Event, (IGE). 

(2017). Prague, Czech Republic. 

Kolade, N. (2016). Internet of things: 

Catalyst for Nigeria‟s smart cities. Punch 

Newspaper, November 1, 2016 

Manoj; Markus, H and Marija, B. (2016).  

Towards refactoring in the cloud-

centric internet of  things for smart 

cities. Pre-ICIS Workshop, Dublin 

2016 

Onyalo, N; Kandie, H and Njuki, J. (2015). 

The  

internet of things, progress report 

for Africa: A survey. International 

Journal of Computer Science and 



Ihama et al.(2025)/ FUPRE Journal, 9(1):192-205(2025) 

 
 

Fupre Journal 9(1), 192 - 205(2025)   205 
 
 
 
 

Software Engineering (IJCSSE). 

4(9), 230-237 

Osinbajo, Y. (2017). Smart cities: A key to  

innovative public service. An 

address delivered at conference on 

leveraging on technology solutions 

to improve efficiency in cities, April 

28, 2017, Abuja 

Sharma, S. (2014). Leveraging technology 

to  

improve public service delivery: A 

case of Implementation of National 

Electronic Funds Transfer (NEFT) 

system in Employees Provident 

Fund Organization (EPFO), India. 

European Journal of Business and 

Management. 6(14), 221 -228 

The Federal Republic of Nigeria. (2016).  

Intersessional Panel of the United 

Nations Commission on Science and 

Technology for Development 

(CSTD). The contribution of the 

Federal Republic of Nigeria to the 

CSTD 2015-16 priority theme on 

'Smart Cities and Infrastructure. 

Budapest, Hungary 11-13 January 

2016 

Ojugo A. A.  and A. O. Eboka A. O. (Jun 

2021), “Empirical evidence of 

socially-engineered attack menace 

among undergraduate smartphone 

users in selected Universities in 

Nigeria,” International Journal of 

Advanced Trends in Computer 

Science and Engineering, vol. 10, no. 

3, pp. 2103–2108, Jun. 2021, doi: 

10.30534/ijatcse/2021/861032021. 

Okofu, S. N. (2018). Users Service Quality 

Trust Perception of Online Hotel 

Room Reservation. SAU Journal of 

Management and Social 

Sciences,Vol 3, No.1 and 2, pp 1-14 

Okofu, S., Anazia E. K., Akazue M., Ogeh 

C., Ajenaghughrure, I. B. (April, 

2023), The Interplay Between Trust 

In Human-Like Technologies And 

Integral Emotions: Google 

Assistant. Kongzhi yu 

Juece/Control and Decision, ISSN: 

1001-0920. Vol 38, Issue 01 

Okofu, S. N., Akazue, M. I., 

Ajenaghughrure B. I., and Efozia F. 

N. (2018). An Enhanced Speech 

Based Airline Ticket Reservation 

Data Confirmation Module. Journal 

of Social and Management 

Sciences. Vol 13, issue 1, pg. 11-21. 

Okpeki U. K., Adegoke S. A., and Omede 

E.U. (2022). Application of 

Artificial Intelligence for Facial 

Accreditation of Officials and 

Students for Examinations. FUPRE 

Journal of Scientific and Industrial 

Research. Vol 6 (3) 01 – 11. 

Yoro, R. E., Aghware, F. O., Akazue, M. I., 

Ibor, A. E., and Ojugo, A. A. (2023). 

Evidence of personality traits on 

phishing attack menace among 

selected university undergraduates 

in Nigerian. International Journal 

of Electrical and Computer 

Engineering, 13(2), 194. 

 

 

 

 

 

 

 


