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ABSTRACT 

 

From small wearable devices to big industrial systems, The Internet of Things (IoT) is changing 

modern’s life drastically. The IoT requires facilities and services that constituted ubiquity, 

dependability, high performance, efficiency, and scalability. In coming future, more organization 

and resale data will be needed to complete this attribution. Some Internet of Things (IoT) apps 

help automate procedures and enable inanimate physical objects to work without human 

intervention. In this paper, several threats numerous technologies are discussed, along with their 

benefits and many applications of IoT, such as IoT in healthcare, industries, smart cities, and 

many more. 
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1.0 Introduction 

 

Now a days, The most concern topics between all academicians and research specialist is 

Internet of Things (IoT).It allows all objects /things available in our surrounding are to be connect 

with each other without involvement of mankind. IoT is a rapidly growing field of study with lots of 

untapped potential. Thanks to its boundless innovation, it is on the verge of converting the internet’s 

existing shape into a modern and interconnected one. The number of internet-connected gadgets is 

increasing every day, and connecting all with IoT, whether by wire or wireless, will ensure a 

continuous flow of data. In year 1982, IoT was established when a customized Coca-Cola machine 

was connected to the Internet and could detect how many drinks were left and whether they were cold 

or not. The phrase “pervasive computing” was used by Mark Weiser in 1991 to characterize the first 

modern concept of the IoT. 

 

2.0 Threats of Internet of Things (IoT) 

 

IoT services can be used with a broad variety of devices, from simple to complicated 

machinery, and communication is done through a number of networks. IoT services work with a wide 

range of devices, from simple to complicated technologies, and communication occurs through a 

variety of networks. 
 

2.1 Data life-cycle security from end-to-end 

To ensure data security in the IoT environment, end-to-end (E2E) data security across the  
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complete IoT service should be offered. Data is generated from a wide range of sources and 

disseminated at randomly through an open network such as the internet. As a result, throughout the 

data life cycle, the data protection framework must be capable of controlling and measuring sensitive 

data protection information. 

 

2.2 Secure things orchestration 

The Internet of Things connects things in a natural manner, and the objects that are connected 

change with time. The linked gadgets should be capable of maintaining the required level of security 

in this case. Local sensing devices used in the home, for example, should communicate securely with 

one another and be kept safe to allow multi-thing cooperation. Furthermore, when interacting with 

mobile devices, they all should follow the same security policy. 

 

2.3 Multi-level things security platform 

There are several different sorts of devices and platforms in IoT environments, ranging from 

small sensors to smart phones. As previously noted, a security concern in one item can rapidly spread 

to certain other items, making multi-thing safety challenging to secure. As a consequence, each item 

must have a secure SW execution environment. Because everything has different abilities, such as 

computer power and memory size, the same infrastructure security cannot be applied to all. As a 

result, security mechanisms should be built that give the right degree of security based on object 

abilities and responsibilities. 

 

2.4 Security and privacy visible/usable 

Mis-configuration by users is the source of many security and privacy flaws. On the other 

hand, ensuring that users are aware of complex security/privacy policies or processes will be 

incredibly difficult and unrealistic. As a result, technologies that make creating and enforcing security 

and privacy policies simple are essential. 

 

3.0 Technologies 

 

In order to collect data about which autonomous actions may be taken, a number of unique 

and successful ways must be utilized in the building of widely used computer systems in which 

electrical things can be detected instantly and can think and interact with other objects. The only way 

to do it is to use open source code. To develop products that can recognize and communicate with one 

another, many ways are combined. This section includes features: We look at how technology may 

aid large-scale undertakings. The Internet of Things (IoT) is becoming increasingly popular. 

 

4.0 Radio Frequency Identification (RFID) 

 

RFID (Radio Frequency Identification) is a technology that identifies objects based on their 

unique frequency. Because of its small size and low cost, it may be incorporated into any object. It’s 

an active or passive transmitter microchip in the form of an adhesive sticker, depending on the 

specific needs. Because tags are continually active and so release energy, they have a batteries 

connected to them. Passive tags are only engaged when signals are activated, but active tags are only 

active when they are ready to convey data. Active RFID tags are more expensive and more 

extensively used than passive RFID tagsWhen triggered by the generation of any relevant signals, a 

System comprises of readers and linked RFID tags that broadcast the object’s identification, position, 
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or any other parameters about the object. The specified object-related sent data is received by the 

Readers. Before being delivered to the CPU, the data is verified using wireless signals.Fig.1 shows the 

RFID scenario. 

 

Figure 1: RFID Scenario 

 

 
 

RFID frequencies are split into four frequency ranges, that are given below, depending on 

type of application:  

1 Frequency is low (135 KHz or less) 

2 Frequency is High (13.56MHz)  

3 Ultra-High Frequency (862MHz 928MHz) 

4 Microwave Frequency (2.4G , 5.80) 

 

4.1 Wireless sensor network (WSN) 

WSNs are multi-hop bi-directional sensor that are built up of numerous nodes that are 

distributed across a sensing area and are each linked to one or more information sensors. Multi-hop 

communications is used by the perception layer. Each sensor contains an antenna, microcontroller, 

and sensor interface circuit, and functions as a transceiver. Nonetheless, as a component for 

communication, actuation, and sensing with a power source for harvesting energy that might be a 

battery or other type of power generation [2], an additional proposal has been offered. A memory unit 

is a type of memory device which can store data. Temperature, humidity, speed, and other object-

specific data are collected by the sensor network. After that, it’s off to the processing facilities. 

Non-internet sensors are those that aren’t connected to the internet. New smart device 

opportunities emerge when network and RFID technologies are intertwined, and numerous methods 

have been offered to address this. WSNs and RFID Sensor Arrays both have advantages, but WSNs 

have a considerably greater range and peer-to-peer communication, whilst RFID Sensor Networks 

have a lower range and asymmetric interaction. 

 

4.2 Cloud computing 

The internet appears to be the only technology capable of processing and storing all of the 

data, By 2022, millions of gadgets are projected. It’s a pervasive computing technique that connects a 
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large number of machines into a single cloud service, enabling resource sharing and access from any 

location and at any time. Cloud computing is the most significant aspect of the Internet of Things 

since it not only connects servers, but it also analyzes critical data acquired from sensors while also 

providing sufficient storage space. 

 

4.3 Optical technologies 

The Internet of Things could be transformed by recent breakthroughs in optical technology, 

Li-Fi and Cisco’s BiDi optical technology, for example. Li-Fi, an epoch-making Visible Light 

Communication (VLC) technology, will provide superior connectivity at a higher bandwidth for IoT-

connected devices. BiDi technology, on the other hand, provides a 40G ethernet cable for transmitting 

huge volumes of data from a variety of IoT devices. 

 

4.4 Networking technologies 

This method allows to make smaller, more accurate clones of related items. It makes it easier 

to develop nanometric devices that can function as sensors and devices in the same way that 

conventional devices do, hence eliminating the need for conventional devices. The resulting network 

is called the Internet of Nano-Things, a novel networking paradigm comprised entirely of nano-

components. 

 

4.5 Micro-electro-mechanical systems technologies (MEMS) 

MEMS are electronic and mechanical elements that work together to enable a variety of 

applications, including detection and actuator. In the form of transducers and accelerometers, they are 

currently widely available. MEMS paired with Nano technology is a low-cost solution to improve IoT 

communication systems, with added features including smaller sensors and controls, embedded 

ubiquitous desktop computers, and a wide frequency range. In the form of transducers and 

accelerometers, they are currently widely available. MEMS paired with Nano technology is a low-cost 

solution to improve IoT communication systems, with added features including smaller sensors and 

controls, embedded ubiquitous desktop computers, and a wide frequency range. 

 

5.0 Application Areas 

 

There are numerous IoT application areas, and the most popular application sectors are based 

on currently available technology solutions. Several important factors have an impact on the growth 

of particular IoT application areas, including: 

• Electronic hardware advancements in broad 

• Software solutions are available, as well as a user-friendly environment. 

• Solutions for data gathering and sensing technology 

• Network quality, or network connection and infrastructure, is a term used to describe how well a 

network works. 

• Adequate power supply for IoT system production activities. 

The editorial will then go on to look at some of the most important IoT application areas, as 

well as noteworthy advancements and present issues. 

 

5.1 Industry and the internet of things 

Industrial applications of Internet of Things (IoT) technology would increase efficiency while 

also allowing for greater communication networks between employees and machinery. Finally, this 
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would allow more competitive enterprises to come into the market, resulting in better quality control 

and lower losses. A significant component of developing comprehensive and successful management 

would be the creation, design, and deployment of a variety of sensors in industrial applications. More 

study is needed to guarantee that technology is properly incorporated into industry, as well as to gain 

a deeper understanding of how IoT technology may be used to help diverse industries. The IoT in 

Industry working mechanism is depicted in Figure 2. 

 

Figure 2: IoT in Industry 

 

 
 

5.2 IoT for smart cities 

The smart city concept’s usage of IoT technology is critical for tackling the previously listed 

infrastructural challenges in cities, which are linked to current population development. Future-

looking city IoT technology enables the use of a wide range of devices, enhancing the quality of city 

life and lowering the cost of many routine activities such as transportation, security (surveillance), 

monitoring devices, smart energy systems, smart water management, and so on. Information will be 

examined with the help of a range of sensing devices in order to deliver effective solutions. In smart 

cities, early detection of various faults or infrastructure flaws will be a crucial benefit of IoT 

technology (such as traffic congestion, electricity supply, water shortages, security events, and so on). 

Many sensors are installed in smart cities, and they communicate to a range of other devices via the 

internet, giving users with information about parking spots, malfunctions, electrical problems, and a 

variety of other concerns. This technology could be used in smart warehouses, smart healthcare 

transportation, smart grids smart waste management, smart communities, and other smart city 

projects.Fig.3 shows Challenges in IoT. 

The most pressing challenges include, among other things, the proper integration of various 

sensing technologies, the development of adequate infrastructure, population knowledge, and 

sustainable research, such as impact on the environment. According to smart city managers, the use of 

Internet of Things (IoT) technology in smart houses improves the life quality in residences while also 

providing creative and appealing innovative solutions. Time management, which is a vital feature in 

our present financial paradigm, could save money and energy. Several control systems are available 
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within the smart house concept, allowing for the successful integration of renewable energy 

technologies in homes and their efficient balancing. 

 

Figure 3: IoT Challenges 

 

 
 

5.3 IoT in healthcare 

The e-health concept has shown one of the most problematic areas of IoT technology 

application in the healthcare sector.  

 

Figure 4: IoT in Healthcare 

 

 
 

Improved patient security and care may result in a rise in healthcare system service quality, 

which may lead to an increase in patient life expectancy, thanks to IoT support (primarily the 

collection of patient health data). Intelligent health devices have a lot of potential in terms of 

measuring a variety of vital and valuable human functions, such as heart rate, body temperature, and 
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movement monitoring, to mention a few. Another intriguing concept that could be realized with the 

right IoT goods and infrastructure is remote monitoring. In general, it may be possible to forecast a 

variety of symptoms and prevent potentially fatal illnesses and diseases. The elderly may benefit from 

monitoring their general health and nutritional status, which might be supported by IoT devices.Fig.4. 

shows IoT in healthcare. 

 

5.4 IoT in transportation 

The approaching ban on gasoline vehicles, as well as the subsequent search for alternative 

transportation technologies like as hydrogen-powered cars, will have a significant impact on future 

transportation system architecture. The idea of the internet of automobiles has recently surfaced, 

showing the IoT’s potential in this vital industry. The most significant application area for the smart 

automobile (vehicles) idea is the Internet of Things (IoT). The smart car idea takes into account the 

utilization and optimization of a variety of internal vehicle functions made possible by IoT 

technology. The smart car gathers information and associates it with important operating features such 

as tyre pressure, fueling, early detection of possible faults, and regular maintenance indicators, among 

others. In general, a well-targeted adoption of IoT technology can increase customer service and 

value, increasing automakers’ competitiveness. Fig.5. shows IoT in transportation.  

 

Figure 5: IoT in Transportation 

 

 
 

6.0 Conclusion 

 

The Internet of Things (IoT) is a recent technology that enables practically all environmental 

elements to connect to the internet and share data, allowing the creation of services and apps to 

improve our standard of living. Despite its many benefits, the internet of thing has a lot of problems, 

particularly in terms of data security. Addressing these concerns, as well as ensuring the privacy and 

security of IoT goods and services, should be a top priority. Several technology and application areas 

are discussed in this article, namely IoT in Industry, Intelligent Buildings, Healthcare, and Transport. 
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