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Abstract  

In the contemporary world, the Internet of Things has been utilized enormously in individual and business sectors. The purpose of the paper is 
to determine the prospective areas for utilizing IoT. Moreover, it also identifies the challenges and solutions of using IoT in different sectors. The 
study mostly employs qualitative methodologies, utilizing secondary data and articles to conduct this review article. The researcher employed the 
PRISMA 2020 platform to discern and select pertinent studies and reports from indexed publications such as Scopus, Web of Science, PubMed, 
DOAJ, and others. The study used primarily secondary methods of data collection because the idea of Internet of Things technology is still 
relatively new and not yet used by all sectors of Bangladesh's economy. The review paper might not include pertinent research that was published 
in other languages or in publications that were not indexed, which could potentially introduce a bias stemming from language and ordering. From 
the point of implication portion, IoT would be the driving force behind the development of future wireless sensor networks, which will feature 
enhanced connection, intelligence, and application diversity in different sectors.   
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INTRODUCTION 

There is significant technological progress going forward concurrently with the beginning of human-machine 
interfaces, or HMIs, becoming increasingly popular in the context of Industry 4.0, the fourth industrial 
revolution (Mourtzis & Panopoulos, 2023). Some examples of these advancements include the Internet of 
Things (IoT), the Industrial Internet of Things (IIoT), hyper-automation, and distributed cloud computing, 
amongst others (Ashima et al., 2022). The approach of digital modeling has a favorable influence on the creative 
talents of the designer, which provides the opportunity for intelligent and compassionate machine integration 
(Kabanda, 2021). 

IoT, which stands for the Internet of Things, has fundamentally altered the way in which we perceive and 
interact with the environment that surrounds us (Singh, 2023). Through the process of connecting a multitude 
of devices and objects to the internet, it establishes a massive and interconnected network of both digital and 
physical entities (Vermesan & Friess, 2022). This game-changing technology has not only remodeled entire 
industries but also made our day-to-day lives better, and it holds the prospect of having even more dramatic 
effects in the future (Hodgson et al., 2022). It is the Wireless Sensor Networks (WSNs) that are at the core of 
Internet of Things-based systems (Ali, 2021). These networks play an essential role in the implementation of 
important energy-saving strategies. However, because of the gadgets' quick development, there are now issues 
with energy usage throughout the information transmission process (Amin & Rahman, 2018).  Increasing levels 
of communication and data interchange have resulted in increases in energy consumption and carbon emissions 
that are not conducive to long-term sustainability (Lili & Caiyun, 2021). In a variety of applications, including 
environmental control, agriculture, and border surveillance, sensor nodes are required to function well for 
extended periods of time (Ghamari et al., 2022). These periods might range anywhere from months to years, 
depending on the requirements of the application (Sussex & Grant, 2020). 
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In the Internet of Things (IoT) ecosystem, real-time modules, such as sensors, are networked with one another 
to transport important data to centralized repositories (Sundas & Panda, 2021). Data is stored and accumulated 
in these repositories, which then make it readily available to users who have been authorized to access it 
(Dowaidar, 2021). Considering that the sheer number of communication devices involved in IoT-based 
networking systems is substantially greater than that of traditional wired or wireless systems (Pahuja & Kumar, 
2023). It is fascinating to compare and contrast the two types of systems. Nevertheless, despite the huge volume 
of traffic generated by the Internet of Things (IoT), it is not significantly affecting the effectiveness of the 
network that is being used (Charyyev & Gunes, 2021). IoT devices are able to perceive and communicate data 
to their respective IoT servers, which is the reason for this phenomenon (Mazher, 2022). The network's overall 
efficiency is impacted by the data produced by a large number of objects, although this impact is often 
acceptable. Internet of Things networks are able to function without interruption and sustainably for extended 
periods of time, even when there is no intervention from humans (Chekati et al., 2020). One of the most 
attractive aspects of the Internet of Things is its capacity to operate independently, thereby ensuring the security 
and effectiveness of interconnected systems without the need for ongoing human supervision (Trivedi & Patel, 
2022). Within the context of applications that require constant monitoring or control, this particular element is 
especially advantageous (Łuszczyńska, 2021). 

Research Gap 

The Internet of Things (IoT) is a swiftly progressing domain with a wide range of applications spanning multiple 
industries. There is a potential research gap in investigating the possible uses of IoT in various fields, including 
healthcare, smart cities, agriculture, manufacturing, transportation, and others (Mourtzis & Panopoulos, 2023). 
Examining the potential advantages, difficulties, and remedies unique to each application domain could yield 
interesting observations. There are numerous studies conducted on IoT from emerging technologies and 
diverse perspectives (Mourtzis & Panopoulos, 2023). No studies are conducted through a PRISMA-based 
systematic review of world-wide perspectives (Dowaidar, 2021). The fundamental research gap is using 
PRISMA 2020 to describe the potential usages, challenges, and solutions of utilizing IoT in the individual and 
business sectors. 

Research Objective 

Overall, this study offers professionals and scholars a comprehensive understanding of a highly promising 
development in the realm of new technology research, such as IoT (Vermesan & Friess, 2022). Researchers can 
obtain vital insights into optimizing the utilization of these tools for developing advanced IoT devices that can 
mimic human behavior by comprehending the internal mechanisms and possible applications of these 
technologies (Mourtzis & Panopoulos, 2023). The following objectives were established to conduct this review 
paper: 

Assessing the potential applications of using emerging technologies, especially IoT, 

Determining the challenges and optimal solutions to utilizing IoT in different sectors. 

MATERIALS 

In an intelligent Internet of Things transportation system, the endorsed individual is able to monitor the existing 
area and development of a vehicle (Thamaraimanalan et al., 2018). The Internet of Things has made it practical 
to amass sizable contemporary structures and applications, which has enabled this capability. The individual 
who has been confirmed is also able to forecast future traffic patterns in the zone and on the roads (Villiers, 
2023). When we were in the beginning stages, we used the term Internet of Things to refer to one of the kinds 
of items that had RFID. In the past, the researchers have associated the phrase "Internet of Things" (IoT) with 
things like sensors, mobile phones, gadgets that use the Global Positioning System (GPS), and actuators 
(Shackelford, 2020). The assurance and organization of new developments in the Internet of Things are 
primarily dependent on the protection of data for the same reason that information security is important 
(Bolognini & Balboni, 2019). Therefore, the Internet of devices enables a variety of devices to be connected, 
monitored, and checked, which results in the accumulation of significant information as well as private data 
(Bell, 2021). In the Internet of Things (IoT) environment, security assurance is an extremely crucial concern 
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when compared to older frameworks. This is due to the relatively high number of assaults that are launched 
against IoT (Cheruvu et al., 2019). 

The Internet of Things is being used on a daily basis in the medical and health care sectors, both by doctors 
and patients. For instance, electrocardiograms and ultrasounds are being used to monitor patients' health 
(Jaques, 2012). When it comes to the Internet of Things (IoT), Kaa is an open-source middleware platform that 
allows for the monitoring, collection, analysis, and monitoring of specific parts of communications between 
connected devices (Jasmin, 2023). It is feasible to build executioner applications for buying items surprisingly 
fast instead of weeks because of the way that Kaa gives different pluggable highlights. Out of the container, 
Kaa is viable with essentially any advanced purchaser item or chip, including shrewd TVs, innovative home 
apparatuses, air conditioning systems, wearables, and more limited-size PC sheets (Joshi & Solanki, 2022). 

Savvy City is yet another remarkable application of the Internet of Things that generates interest among the 
general population. Sensitive reconnaissance, automated transportation, more intelligent energy management 
systems, water transportation, urban security, and ecological monitoring are all examples of applications that 
can be made possible through the use of the internet of things for urban communities that are technologically 
sophisticated (Udendhran & Balamurugan, 2020). The Internet of Things will solve severe problems that people 
living in urban neighborhoods face, including contamination, transportation congestion, and a lack of vitality 
supplies, among other problems (Omeke et al., 2022). Whenever a container has to be emptied, SmartBelly 
rubbish will send notifications to city authorities with the help of devices such as mobile phone communication-
enabled garbage (Koley & Acharjya, 2022). 

Digitalization 

Digitalization is the process of converting various forms of information, such as pictures, text, data, sound, and 
speech, into a binary code. This code is then stored in a way that is ideal for transmission, as well as for computer 
processing and analysis (Sogam, 2023). The process of digitalization has a significant impact on various facets 
of life. The digital revolution is a prominent trend in the current era, resulting in the emergence of IoT-based 
companies that exclusively deal with digital data (Lin, 2023). Digitalization consolidates, evaluates, and 
disseminates vast quantities of data to prospective users. Modern digital technology and information systems 
produce immense quantities of data, which are then stored as Big Data (Blann, 2018). The process of 
digitalization and the utilization of Big Data can be employed to generate digital profiles of clients. Algorithms 
have the capability to combine consumers' transactional data with other sources, such as online behavior and 
digital data shared by users with other financial and non-financial businesses (Gürkan et al., 2022). 

IoT 

The Internet of Things (IoT) is a term that describes the process of linking physical objects to the internet 
(Herrero, 2022). This enables the devices to quickly gather, analyze, and share data with one another. There are 
a wide range of organizations that are reliant upon the IoT, including transportation, medical care, farming, and 
savvy urban communities (Drinkwater & Kai, 2018). As a consequence, it leads to an increase in productivity, 
a broader capacity to make well-informed decisions, and a larger degree of automation in processes and 
oversight, with the end result being a dramatic transformation of our living and working situations (Lazarus et 
al., 2020). Nonetheless, regardless of the way that the IoT contains a wide assortment of conceivable outcomes 
that are both mind-boggling and huge, the development of this innovation and its application are not without 
their difficulties (Yang et al., 2023). 

Worldwide Scenario of Internet of Things 

The size of the global Internet of Things (IoT) market is anticipated to reach $806.3 billion by the year 2027 
(Figure 1), expanding at a compound annual growth rate (CAGR) of 17.6% during the period where the 
prediction is being made (Focus on Catalysts, 2021). In the Internet of Things (IoT) innovation, there are 
brilliant gadgets that are associated with the web and can get, break down, and cycle the information that is 
accumulated from their environmental elements (Arora & Baliyan, 2019). These devices are equipped with 
embedded systems that include sensors, processors, and communication hardware. IoT technology is being 
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gradually adopted by organizations across a wide variety of industries in order to improve their organizational 
performance and gain a deeper understanding of their customers (Santos, 2022). This allows them to provide 
superior customer service, enhance their decision-making processes, and increase the value of their company 
(Nasution et al., 2022).  

 

Figure 1: Present Worldwide Scenario of IOT Market Size 

Source: kbvresearch.com 

Applications of IoT 

Smart Home Automation 

A network that enables the linking of devices and the remote monitoring of those devices through the use of 
the Internet is referred to as the Internet of Things (IoT). The IoT is a concept that has witnessed significant 
expansion in recent years and is currently being applied in a variety of fields, including smart homes, 
telemedicine, and industrial settings, among others (Auwal, 2023). The introduction of wireless sensor network 
technologies into the IoT makes it possible for a global interconnection of intelligent devices with improved 
features. One of the fundamental technologies that underpins smart homes is a wireless home automation 
network (Zhang, 2021). It is made up of sensors and actuators that are connected to a network and collaborate 
with one another to share resources. A "smart home" is an essential component of the IoT concept, which is 
aimed at incorporating home automation into the existing infrastructure (Domb, 2019). The inclusion of 
Internet connectivity into the devices and appliances that are found within a household gives users the ability 
to remotely monitor and control those items and devices. Intelligent irrigation systems that can be programmed 
to start at specific times and follow a customized monthly schedule in order to reduce water waste are among 
the features that are included in this category (Aleshkin & Lesko, 2019). Other features include light switches 
that can be activated by a smartphone or voice, and thermostats that can automatically control the temperature 
inside the home and provide reports on the amount of energy (Petrovski & Seviour, 2018). In recent years, 
there has been a significant increase in the number of people interested in developing smart home solutions. 
The illustration in Figure 1 depicts a smart home that makes use of a number of IoT-connected utilities. 
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Figure 2: Smart Home Automation 

Source: Author Work 

Academic researchers have proposed numerous home automation solutions related to the IoT in the past 
decade. Various technologies have been utilized in wireless home automation systems, each with its own 
advantages and disadvantages. The IoT is widely utilized in smart home automation. Home automation is the 
interconnection of several gadgets and appliances in a household with a centralized network, allowing for 
remote control, automation, and seamless integration (Moreno et al., 2019). This integration enhances comfort, 
convenience, efficiency, and security. Below are several crucial elements and advantages of smart home 
automation (Jatolia & Patil, 2022). 

IoT-empowered smart home arrangements let property holders remotely oversee and robotize a great many 
gadgets, for example, lighting, indoor regulators, entryway locks, surveillance cameras, and theater setups (Desai 
& Modi, 2019). These systems offer heightened security by means of remote monitoring, motion detection, 
entrance sensors, and video surveillance. Additionally, they enhance energy efficiency by adjusting energy usage 
according to user preferences and environmental factors (Marabissi et al., 2021). IoT solutions facilitate the 
smooth integration and compatibility of devices, resulting in a cohesive user experience. They streamline 
everyday routines by simplifying tasks like scheduling appliances and managing lighting. Remote monitoring 
and management enable homeowners to remotely monitor security, energy usage, and gadget performance 
(Khanna, 2022). Furthermore, smart home automation systems have the capability to acquire user preferences 
and adjust accordingly to meet their requirements (Tai et al., 2022). 

Industrial Internet of Things (IIoT) 

The IoT is widely employed in several industries to optimize processes, enhance efficiency, and improve safety. 
IIoT applications encompass many functions, such as remote monitoring and control of machinery, predictive 
maintenance, asset tracking, optimization of the supply chain, and real-time data analytics (Robertson, 2020). 
The IIoT is the implementation of IoT technology and principles in industrial environments. IIoT refers to the 
process of linking industrial devices, equipment, sensors, and systems to a network infrastructure (Gupta, 2021). 
This connection allows for the gathering, analysis, and automation of data, leading to enhanced operational 
efficiency, productivity, and decision-making capabilities (Ragazou et al., 2023). Below are a few crucial elements 
and advantages of IIoT: 
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Figure 3: Industrial IoT Applications 

Source: Author Work 

IoT-enabled smart home systems allow homeowners to remotely control and automate a range of devices, 
including thermostats, lighting, door locks, security cameras, and entertainment-related systems (Figure 3. These 
systems offer improved security, energy efficiency, and seamless integration and compatibility between devices 
and platforms (Ragazou et al., 2023). Smart devices streamline everyday tasks, offer remote surveillance and 
control, and have the ability to acquire human preferences through machine learning. The use of IIoT allows 
for the immediate monitoring of industrial equipment and processes, which in turn enables the prediction of 
maintenance needs and enhances operational efficiency (Cakir, 2020; Guvenc & Mistiko, 2021). It can improve 
supply chain management by offering immediate visibility and monitoring of goods and commodities. The 
implementation of IIoT technology enhances worker safety through the continuous monitoring of 
environmental conditions and the provision of immediate notifications (Viehmann et al., 2022). The utilization 
of data analytics and insights derived from the IIoT can result in enhancements in quality control, production 
planning, and resource allocation (Figure 3. IIoT solutions have the capability to seamlessly interact with pre-
existing systems, hence improving the exchange of data, interoperability, and coordination (Yang & Shami, 
2023). They are specifically engineered to have the capability to adapt and expand, effectively meeting the 
changing requirements of industrial settings (Figure 3. Through the utilization of IoT technology in industrial 
environments, firms can achieve heightened levels of efficiency, production, and competitiveness (Fan & Du, 
2023). 

Healthcare and Remote Patient Monitoring 

IoT devices can be utilized for the purpose of remotely monitoring patients, gathering essential health 
indicators, and transferring the data to healthcare providers in order to facilitate prompt intervention and 
individualized medical attention (Chidambaram, 2023). It facilitates the ongoing surveillance of patients with 
chronic ailments, elderly folks, and individuals in the process of recuperating following surgical procedures 
(Witwer et al., 2019). The IoT has achieved substantial advancements in healthcare and remote patient 
monitoring (RPM), leading to a transformative impact on patient care and enhancing health outcomes. The 
following are the essential elements and advantages of IoT in healthcare and remote patient monitoring (Table 
1): 
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Table 1: IoT Applications in Healthcare Industry 

 

Source: Author Work 

The utilization of IoT technology enables healthcare providers to remotely check the health state of patients 
through remote patient monitoring (Table 1. This technique is especially beneficial for the management of long-
standing illnesses such as diabetes, cardiovascular disease, and respiratory problems (Zamanifar, 2021). The 
utilization of IoT devices empowers patients to actively participate in their healthcare, thereby promoting 
healthier behaviors. Automated warnings and notifications can be activated, enabling healthcare providers to 
swiftly intervene. IoT data analytics can detect recurring trends in patient health data, facilitating early 
intervention and diminishing healthcare expenses (Jayashankara et al., 2021). The IoT likewise empowers far-
off discussions and telemedicine administrations, empowering patients to speak with medical care experts 
through video conferencing or virtual stages (Table 1. The implementation of IoT can optimize the 
coordination of care across various healthcare facilities, minimizing the repetition of tests and enhancing the 
smoothness of care transitions (Liau & Ho, 2019). Additionally, it holds significant worth in the realm of aged 
care and the concept of aging in place, as it fosters self-sufficiency and ensures the well-being of individuals. In 
outline, the execution of IoT in medical services has the ability to alter the arrangement of medical care 
administrations by working with customized, proactive, and patient-centered care (Jolles & Thomas, 2018). 

Smart Cities 

The term "smart city" refers to a metropolitan area that collects data through the utilization of a variety of 
modern systems and sensors. With the goal of enhancing the effectiveness of municipal operations and services, 
the notion of a smart city merges information and communication technology with a wide variety of physical 
items that are connected to IoT networks (Meah & Hossain, 2023). The growing demand for intelligent living, 
which has become a popular trend, is primarily driving the market's increased prominence of the concept of 
smart cities. Smart living encompasses technological breakthroughs that significantly influence individuals' lives, 
empowering them to adopt a novel lifestyle. Smart city innovations promote the adoption of cutting-edge 
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technologies, including IoT, AI, big data, data analytics, and cloud storage technologies. These technologies are 
utilized to gather and analyze data, enabling effective management of assets, services, and resources. Smart 
cities are metropolitan regions that are meticulously planned to improve sustainable economic growth and 
quality of life. This is achieved by advancements in several sectors, such as the economy, technology, 
environment, people, mobility, and government (Bhuiyan et al., 2024). The main objective of smart city 
initiatives is to enhance energy efficiency and decrease reliance on non-renewable fuel sources. Smart cities 
provide advanced public safety and security measures by promptly identifying and addressing issues at an early 
stage. The key advocates of smart city development encompass the existence of strong sustainable property, 
infrastructure, intelligent transportation, cutting-edge communications, citizen safety, and enhanced market 
feasibility (Bhuiyan et al., 2023). Smart cities are designed to incorporate several elements, such as intelligent 
transportation, smart housing, smart buildings, security and sustainability, and energy management. These 
features aim to provide optimal development options for authorities and decision-makers. 

 

Figure 4: IoT application in Smart City 

Source: Author Work 

The implementation of IoT technology enables healthcare providers to remotely check the health status of 
patients through remote patient monitoring. This technique is especially beneficial for the management of 
chronic illnesses such as diabetes, cardiovascular disease, and respiratory problems (Bhuiyan et al., 2023). The 
utilization of IoT devices enables patients to actively participate in managing their healthcare, hence 
encouraging the adoption of better practices (Figure 4. Automated warnings and notifications can be activated, 
enabling healthcare providers to swiftly intervene. IoT data analytics can detect recurring trends in patient health 
data, facilitating early intervention and diminishing healthcare expenses (Bhuiyan, 2017). The IoT additionally 
empowers far-off interviews and telemedicine administrations, empowering patients to speak with medical care 
experts through video conferencing or virtual stages. The implementation of IoT can optimize the coordination 
of care across various healthcare facilities, minimizing the repetition of tests and enhancing the smoothness of 
care transitions (Figure 4. Furthermore, it is highly beneficial for providing care to the elderly and facilitating 
the process of aging in one's own home, thereby encouraging self-sufficiency and ensuring safety. In summary, 
the execution of IoT in medical care has the ability to upset the arrangement of medical service administrations 
by working with customized, precautionary, and patient-centered care (Fan & Du, 2023). 

METHODOLOGY 

This study primarily focuses on the application of qualitative techniques. The data sources employed in this 
study predominantly comprise secondary sources, encompassing various scholarly journals, papers, televised 
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news broadcasts, and online platforms (Khanom et al., 2022).  The present study aims to uncover the crucial 
criteria required for the development of IoT applications that are efficient and have a significant impact in the 
setting of a developing economy such as Bangladesh. Furthermore, it encompasses the difficulties and possible 
remedies of implementing IoT in many domains (Fan & Du, 2023). 

The search was conducted using global databases such as Science Direct, Scopus, Web of Sciences, PubMed, 
and DOAJ, following the PRISMA statement of 2020. PRISMA is a standardized collection of essential 
elements for documenting findings in systematic reviews and meta-analyses based on solid evidence (Molla et 
al., 2023). PRISMA primarily emphasizes the reporting of reviews that assess randomized trials. However, it 
can also serve as a framework for reporting systematic reviews of other forms of research, especially evaluations 
of therapies. It is important to provide a thorough and comprehensive account of the techniques and outcomes 
of systematic reviews so that consumers can evaluate the reliability and relevance of the review's conclusions 
(Molla et al., 2023). 

The research approach involved the use of certain phrases, such as IoT, characteristics, possible areas, and 
challenges, that are relevant to the main purpose of the investigation in figure 5. Any records that do not match 
the chosen keywords or study subjects are excluded (Molla et al., 2023). Additional factors that should be 
considered when determining whether to reject publications and reports include insufficient data availability, 
papers written in multiple languages, varied outcomes, and disconnected impacts and findings (Fan & Du, 
2023). The researchers discovered an additional 140 papers and 10 reports during the examination, as shown 
in Figure 5. 

 

Figure 5: Flow Diagram of PRISMA 2020 

Source: (Haddaway et al., 2022) [Access on December 24, 2023] 
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RESULTS AND DISCUSSION 

Challenges of Using IoT 

IoT presents various issues that should be appropriately addressed, notwithstanding the way that it achieves 
various advantages. There have been critical worries raised over administration, protection, and security because 
of the quick development of innovation and the explosion in the quantity of gadgets that are associated with 
each other. As a result, large amounts of data are gathered, processed, and transmitted by Internet of Things 
devices as a result. This information can range from individual data, for example, wellbeing records from 
brilliant wearables to essential business information from modern hardware. They are habitually of a delicate 
sort (Mani, 2019). Due to the tremendous volume and assortment of information that these gadgets produce, 
the board presents various significant issues. The interaction involves not just the stockpiling and handling of 
this information, but also the ensuring of its legitimacy, trustworthiness, and accessibility consistently. 

The growing amount of personal data that Internet of Things devices are gathering and transmitting also raises 
privacy concerns. In reality, as we know it, where information has turned into a significant product, it is 
extremely vital to safeguard people's very own data appropriately (Bhuiyan, 2019). However, the utilization of 
the Internet of Things necessitates the continuous generation and transmission of data from a variety of areas 
of a user's life, which presents the possibility of users being subjected to privacy violations. IoT is also 
confronted with one of the most serious problems, which is security (Bhuiyan et al., 2024). Internet of Things 
devices are naturally susceptible to cyberattacks due to the fact that they are interconnected at their core (Fan 
& Du, 2023). To gain access to the organization and compromise other associated gadgets, hackers can take 
advantage of a device's security flaws in order to acquire access to the network. The implications of such 
breaches can be catastrophic, particularly in applications that are considered to be of crucial importance, such 
as healthcare or infrastructure (Bhuiyan et al., 2023). Therefore, it is necessary to address these issues by 
developing solutions that are both strong and inventive. These solutions should be able to protect the data, 
bring about an increase in privacy, and guarantee the safety of the IoT ecosystem. Because of this, blockchain 
technology is becoming increasingly important. 

Table 2: Challenges of Using IoT 

Challenges Issues Explanation Source 

Object Identification The abundance of devices makes validation in IoT a prominent concern. Verifying each and 
every device is not a task that can be completed by a single individual. Due to the rapid 
computational capabilities and energy efficiency of private key cryptography, a few security 
strategies have been recommended. 

(Kollolu, 2020) 

Data Management The noticeable presence of billions of gadgets and their transmission can be seen as a key worry 
in the IoT. As indicated by projections, constantly 2020, in excess of 50 billion gadgets will be 
associated with the internet. Despite the implementation of IPv6, managing and transmitting 
gadgets will still be inconvenient. There are ways that can be employed to ensure clear and 
unmistakable verification of the objects in the Internet of Things (IoT). Examples of this 
include bar code identification and vision-based product recognition. RFID and NFC 
technologies are employed for distinct applications. 

(Yang et al., 2023) 

Authentication The proliferation of devices in IoT makes verification the most prominent challenge. Verifying 
each and every contraption requires a collective effort, rather than being a task that can be 
completed by a single individual. Given the factors of fast computation and energy efficiency, 
several security methods have been suggested for the consideration of private key cryptographic 
individuals. 

(Ragazou et al., 2023) 

Heterogeneity The heterogeneity of devices is the most serious security concern in the Internet of Things. 
Due to the fact that every category of device has its own specific security requirements, it is 
difficult to implement a single solution. This heterogeneity can have an effect on a variety of 
factors, including combination problems, security, and differentiating proof, which makes it 
difficult to govern and monitor. 

(Kollolu, 2020) 

Bulk Data Data is the fundamental element in the Internet of Things. The Internet of Things (IoT) 
associates different machines to cloud server ranches, where all devices are connected to cloud 
models and store and recover tremendous measures of data and information in cloud server 
farms. Managing scattered data centres can be challenging, particularly when it comes to 
maintaining and securing essential and private information stored within them. 

(Ragazou et al., 2023) 

Encryption and Data 
Privacy 

Sensor gadgets independently identify or gauge information and communicate it to the 
information taking care of unit through the transmission structure. Data encryption is necessary 
for sensor devices in order to safeguard data at the data processing unit. Multiple internet-
enabled devices exist. Determining the presence of an illegal device that intercepts critical data 

(Yang et al., 2023) 
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during an internet exchange can be challenging. The primary obstacle faced by security 
measures is the preservation of secrecy. 

Internet Connection The Trap of Things interfaces different savvy gadgets through the Web, empowering brought 
together checking and control of interconnected gear. In order for the Internet of Things to 
function, it relies on reliable web services. If any issues arise, they must be promptly resolved 
to prevent more complications in the system without the assistance of responsive devices. 

(Aleshkin & Lesko, 
2019) 

Sharing of Data The sharing of data between IoT devices and entities raises privacy concerns. Third-party 
entities may access user data without consent. IoT devices must restrict data sharing and 
provide consumers control over it to solve this problem. Companies should have clear data 
sharing procedures and get user agreement before sharing personal data. 

(Nandalal & Anand 
Kumar, 2021) 

Collection of Data A significant protection issue related with the IoT is the broad gathering of information by 
different gadgets. The data may encompass personal details, like name, address, and payment 
card information, as well as behavioral data like location, browsing history, and search queries. 
In order to safeguard privacy, IoT devices should exclusively gather data that is essential for 
their designated purpose. Organizations should additionally demonstrate transparency 
regarding the data they gather and the intended purposes for its utilization. 

(Nandalal & Anand 
Kumar, 2021) 

Transparency Ensuring privacy in the Internet of Things (IoT) relies heavily on the principle of transparency. 
Organizations must to exhibit transparency regarding the data they gather, the intended 
purposes for its utilization, and the entities with whom it will be shared. IoT devices should be 
designed to offer users unambiguous and succinct information regarding data collection, 
utilization, and dissemination. 

(Meah & Hossain, 
2023; Ragazou et al., 
2023) 

Control of End User Exerting control over user data is a crucial element of maintaining privacy in the Internet of 
Things (IoT). Users should possess authority over the info amassed by IoT gadgets, 
encompassing the capability to eradicate or alter their data. IoT devices should additionally 
furnish users with unambiguous and succinct information regarding the collection, utilization, 
and dissemination of their data. 

(Yang et al., 2023) 

Source: Author’s Work 

Possible Solutions of IoT 

Due to the interconnected nature of devices and the possible consequences that could result from security 
breaches, the Internet of Things (IoT) is a significant necessity for security. For the purpose of protecting 
Internet of Things devices, networks, and data from unauthorized access, data breaches, and other security 
threats, it is essential to implement these security standards through implementation. An approach to security 
that is both comprehensive and layered is required in order to address the ever-changing threat landscape and 
to keep people's faith in Internet of Things (IoT) systems. Internet of Things (IoT) security requirements 
include the following: 

Device Authentication: IoT gadgets should be serious areas of strength for incorporating methods to 
ensure that the main approved gadgets might establish an association with the organization. This may 
encompass secure boot procedures, distinctive device identifiers, and secure communication protocols for 
verifying the authenticity of the device. For secure association, IoT gadgets should utilize strong 
correspondence conventions like Vehicle Layer Security (TLS) or Datagram Transport Layer Security (DTLS). 
These protocols guarantee the confidentiality, integrity, and authenticity of data sent between devices and the 
IoT infrastructure. Encryption and digital signatures are essential for safeguarding data during transmission. 

Data Encryption: It is imperative to encrypt sensitive data obtained by IoT devices, including personal 

information and health data, both when it is being transmitted and when it is being stored. Data should be 
safeguarded from illegal access or interception by implementing robust encryption techniques. 

Access Control: It is necessary to build access control techniques in order to limit illegal access to IoT 
devices, networks, and data. Enforcing access limits requires the implementation of role-based access control 
(RBAC), robust passwords, multi-factor authentication, and user privilege management (Akter et al., 2023). IoT 
devices must possess the means to receive and implement security updates and fixes in order to resolve 
vulnerabilities. Regular updates to firmware and software are essential for safeguarding devices against known 
security vulnerabilities and maintaining their long-term security (Bhuiyan, 2023). 

Secure Storage: IoT gadgets have the ability to store secret information locally. It is crucial to guarantee that 
data stored on devices is sufficiently safeguarded using encryption and access control techniques. It is essential 
to implement physical security measures to deter unauthorized individuals from gaining physical access to 
equipment. IoT systems should possess strong monitoring capabilities to identify security issues and 
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abnormalities in a reliable manner. Using IDS, security occasion logging, and ongoing checking empowers the 
opportune distinguishing proof and reaction to potential security dangers. 

Privacy Protection: IoT devices frequently gather and analyze personal data. To ensure compliance with 

data protection rules and uphold user privacy, it is imperative to include privacy protection mechanisms such 
as data anonymization, consent management, and privacy by design principles. Robust security measures should 
be implemented in the backend infrastructure that supports IoT systems, including cloud platforms and data 
centers (Akter et al., 2023). This includes the implementation of access controls, encryption techniques, periodic 
security audits, and intrusion prevention systems in order to protect data and deter unlawful access. IoT devices 
and systems must undergo comprehensive security testing and validation prior to deployment (Bhuiyan et al., 
2023). Conducting autonomous security evaluations, performing penetration testing, and adhering to 
established security standards in the market will guarantee the security and resilience of IoT systems against 
potential assaults (Meah & Hossain, 2023). 

CONCLUSION 

The process of digitalization has become an essential component of contemporary human existence, 
influencing all facets of our everyday endeavors (Bhuiyan et al., 2023). In the 21st century, our dependence on 
advanced innovations for correspondence, work, medical services, schooling, and diversion is growing. In this 
digital age, technology has become more than simply a tool; it is now an essential element of our civilization, 
enabling unparalleled levels of accommodation, effectiveness, and worldwide interconnectedness (Islam & 
Bhuiyan, 2022). Out of this large number of innovations, the IoT has emerged as a groundbreaking power. The 
IoT is vital in various enterprises like transportation, medical services, horticulture, and brilliant urban 
communities (Bhuiyan et al., 2023). It results in increased productivity, an expanded ability to make informed 
choices, and a greater degree of automated processes and oversight, significantly reshaping our living and 
working conditions. Although the IoT encompasses a complex and extensive range of possibilities, the wider 
implementation and growth of this technology are not without difficulties (Akter et al., 2023). The most 
important challenges are mostly concerned with security, privacy, and data integrity. With the proliferation of 
IoT devices, the volume of data generated experiences exponential growth. Nevertheless, these gadgets 
frequently possess insufficient processing capabilities and are thus susceptible to a wide range of cyber assaults. 
Moreover, the widespread adoption of IoT also raises concerns surrounding privacy (Molla et al., 2023). Due 
to the extensive collection, processing, and storage of personal data by IoT devices, concerns are increasing 
over the abuse and unauthorized access to data. 

LIMITATIONS OF THE STUDY 

This research is exhaustive, yet it does have several shortcomings that need to be addressed. To begin, because 
the PRISMA-based approach is a powerful tool for topic modeling, it is possible that it does not fully 
differentiate between subjects. This is especially true in situations where the topics are closely related to one 
another or overlap. It is plausible that this will bring about an absence of accuracy in the recognizable proof of 
subjects. In the subsequent spot, our survey was restricted to exploring articles written in the English language 
that were recorded by the most prestigious data sets. As a consequence of this, the review might not include 
pertinent research that was published in other languages or in publications that were not indexed, which could 
potentially introduce a bias stemming from language and ordering. Furthermore, the time span of the study 
only runs up until the beginning of 2023, which means that it is possible that the most recent events and trends 
will not be covered. In conclusion, due to the rapid pace of development of Internet of Things technologies, it 
is possible that certain emergent subjects and unique applications have not been fully incorporated into the 
review that is now being presented. Because of this, there is a requirement for ongoing evaluation and revision 
of the information. 

FUTURE SCOPE OF THE STUDY 

In future, remote sensor networks that depend on the IoT will introduce an abundance of choices. The 
possibilities are without limit, ranging from the implementation of cutting-edge networks such as 5G to the 
incorporation of artificial intelligence, blockchain technology, and quantum computing. IoT-based wireless 
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sensor networks will alter industries, improve human-machine interaction, and pave the way for a future that is 
more connected and sustainable as technology continues to move toward its full potential. The Internet of 
Things will be the driving force behind the development of future wireless sensor networks, which will feature 
enhanced connection, intelligence, and application diversity. These networks will have a tremendous impact on 
the manner in which we engage with our surroundings, the businesses we run, and our personal lives. As the 
technology continues to advance, we may anticipate even more revolutionary solutions and paradigm-shifting 
shifts in the landscape of the IoT. 
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