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ABSTRACT 

This paper provides comprehensive review and analysis on internet of things (IOT) . The Internet of 

Things (IOT) is revolutionizing the way we live and work. It enables us to connect and control a wide 

range of devices, from smart phones and laptops to home appliances and industrial equipment, using a 

single network. However, as the number of connected devices increases, so do the security challenges 

associated with them. . So, our aim to provide comprehensive review and analysis on internet of things 

(IOT)  application, importance of IOT, advantages and disadvantages of IOT, future of IOT security and 

their possible solution, through this research paper. 
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I. INTRODUCTION 

The Internet of Things is a novel paradigm shift in IT arena. The phrase “Internet of Things” which is 

also shortly well-known as IoT is coined from the two words i.e. the first word is “Internet” and the 

second word is “Things”. The Internet is a global system of interconnected computer networks that use 

the standard Internet protocol suite (TCP/IP) to serve billions of users worldwide. It is a network of 

networks that consists of millions of private, public, academic, business, and government networks, of 

local to global scope, that are linked by a broad array of electronic, wireless and optical networking 

technologies . Today more than 100 countries are linked into exchanges of data, news and opinions 

through Internet. This is an era of modernization and technology internet of things (IOT) plays 

significant role in the world. So, the security of IOT is also measure concern. IOT, or Internet of Things, 

advert to the collective network of connected devices and the technology that facilitates communication 

between devices and the cloud, as well as between the devices themselves. The three types of IOT 

security are: 1. Device Security (protecting the physical device and its components), 2. Network 

Security (securing the communication channels between devices and networks), and 3. Data Security 

(ensuring the confidentiality and integrity of data transmitted and stored by IOT devices). 
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II. OVERVIEW 

IOT stands for internet of things. 

. It refers to the interconnectedness of physical devices, such as appliances and vehicles that are 

embedded with software, sensors, and connectivity which enables these objects to connect and 

exchange data. This technology allows for the collection and sharing of data from a vast network of 

devices, creating opportunities for more efficient and automated systems. Internet of Things (IOT) is 

the networking of physical objects that contain electronics embedded within their architecture in order 

to communicate and sense interactions amongst each other or with respect to the external 

environment. In the upcoming years, IOT-based technology will offer advanced levels of services and 

practically change the way people lead their daily lives. Advancements in medicine, power, gene 

therapies, agriculture, smart cities, and smart homes are just a very few of the categorical examples 

where IOT is strongly established.  

 

Architecture of IOT 

 

Application of IOT 
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Why is IOT important? 

 

Improved efficiency 

 

By using IOT devices to automate and optimize processes, businesses 

can improve efficiency and productivity. For example, IOT sensors 

can be used to monitor equipment performance and detect or even 

resolve potential issues before they cause downtime, reducing 

maintenance costs and improving uptime. 

 

Data-driven decision-

making 

 

IOT devices generate vast amounts of data that can be used to make 

better-informed business decisions and new business models. By 

analyzing this data, businesses can gain insights into customer 

behavior, market trends and operational performance, allowing them 

to make more informed decisions about strategy, product 

development and resource allocation. 

Cost-savings 

 

By reducing manual processes and automating repetitive tasks, IOT 

can help businesses reduce costs and improve profitability. For 

example, IOT devices can be used to monitor energy usage and 

optimize consumption, reducing energy costs and improving 

sustainability. 

 

Enhanced customer 

experience 

 

By using IOT technology to gather data about customer behavior, 

businesses can create more personalized and engaging experiences 

for their customers. For example, retailers can use IOT sensors to 

track customer movements in stores and deliver personalized offers 

based on their behavior. 
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Technology that make IOT possible 

Sensors and actuators Sensors are devices that can detect changes in the environment, such 

as temperature, humidity, light, motion or pressure. Actuators are 

devices that can cause physical changes in the environment, such as 

opening or closing a valve or turning on a motor. These devices are at 

the heart of IOT, as they allow machines and devices to interact with 

the physical world. Automation is possible when sensors and actuators 

work to resolve issues without human intervention. 

 

Connectivity 

technologies 

Sensors are devices that can detect changes in the environment, such 

as temperature, humidity, light, motion or pressure. Actuators are 

devices that can cause physical changes in the environment, such as 

opening or closing a valve or turning on a motor. These devices are at 

the heart of IOT, as they allow machines and devices to interact with 

the physical world. Automation is possible when sensors and actuators 

work to resolve issues without human intervention. 

Cloud computing The cloud is where the vast amounts of data generated by IOT devices 

are stored, processed and analyzed. Cloud computing platforms 

provide the infrastructure and tools needed to store and analyze this 

data, as well as to build and deploy IOT applications. 

Big data analytics To make sense of the vast amounts of data generated by IOT devices, 

businesses need to use advanced analytics tools to extract insights and 

identify patterns. These tools can include machine learning 

(ML) algorithms, data visualization tools and analysis on 

predictive models. 

Security and privacy 

technologies 

As IOT deployments become more widespread, IOT security and 

privacy become increasingly important. Technologies such 

as encryption, access controls and intrusion detection systems are used 

to protect IOT devices and the data they generate from cyber threats. 

 

What industries can benefit from IOT? 

Manufacturing Manufactures can gain a competitive advantage by using production-line 

monitoring to enable proactive maintenance on equipment when sensors 

detect an impending failure. Sensors can actually measure when production 

output is compromised. With the help of sensor alerts, manufacturers can 

quickly check equipment for accuracy or remove it from production until it 

is repaired. This allows companies to reduce operating costs, get better 

uptime, and improve asset performance management. 

Automotive The automotive industry stands to realize significant advantages from the 

use of IOT applications. In addition to the benefits of applying IOT to 

production lines, sensors can detect impending equipment failure in vehicles 

already on the road and can alert the driver with details and 

recommendations. Thanks to aggregated information gathered by IOT-based 
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applications, automotive manufacturers and suppliers can learn more about 

how to keep cars running and car owners informed. 

Transportation 

and Logistics 

Transportation and Logistics Systems benefit from a variety of IOT 

applications. Fleets of cars, trucks, ships, and trains that carry inventory can 

be rerouted based on weather conditions, vehicle availability, or driver 

availability, thanks to IOT sensor data. The inventory itself could also be 

equipped with sensors for track-and-trace and temperature-control 

monitoring. The food and beverage, flower, and pharmaceutical industries 

often carry temperature-sensitive inventory that would benefit greatly from 

IOT monitoring applications that send alerts when temperatures rise or fall 

to a level that threatens the product. 

Retail IOT applications allow retail companies to manage inventory, improve 

customer experience, optimize supply chain, and reduce operational costs. 

For example, smart shelves fitted with weight sensors can collect RFID-

based information and send the data to the IOT platform to automatically 

monitor inventory and trigger alerts if items are running low. Beacons can 

push targeted offers and promotions to customers to provide an engaging 

experience. 

Public Sector The benefits of IOT in the public sector and other service-related 

environments are similarly wide-ranging. For example, government-owned 

utilities can use IOT-based applications to notify their users of mass outages 

and even of smaller interruptions of water, power, or sewer services. IOT 

applications can collect data concerning the scope of an outage and deploy 

resources to help utilities recover from outages with greater speed. 

Healthcare IOT asset monitoring provides multiple benefits to the healthcare industry. 

Doctors, nurses, and orderlies often need to know the exact location of 

patient-assistance assets such as wheelchairs. When a hospital’s wheelchairs 

are equipped with IOT sensors, they can be tracked from the IOT asset-

monitoring application so that anyone looking for one can quickly find the 

nearest available wheelchair. Many hospital assets can be tracked this way 

to ensure proper usage as well as financial accounting for the physical assets 

in each department. 

General Safety 

Across All 

Industries 

In addition to tracking physical assets, IOT can be used to improve worker 

safety. Employees in hazardous environments such as mines, oil and gas 

fields, and chemical and power plants, for example, need to know about the 

occurrence of a hazardous event that might affect them. When they are 

connected to IOT sensor–based applications, they can be notified of 

accidents or rescued from them as swiftly as possible. IOT applications are 

also used for wearables that can monitor human health and environmental 

conditions. Not only do these types of applications help people better 

understand their own health, they also permit physicians to monitor patients 

remotely. 
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Advantages 

The advantages of IOT are as follows − 

Cost Reduction IOT devices catch any problem very fast as compared to 

traditional troubleshooting. It not only saves time but also saves 

costs of large repairs. 

Efficiency and Productivity An automated PDF conversion and creation tool will remove the 

hustle of PDF editing and archiving. Hence, increase in 

Efficiency and Productivity. 

Business Opportunities IOT provides advanced analytics, smart utility grids which help 

Small Management Businesses to provide more valuable content 

and things to their customers. 

Customer Experience Nowadays customer's experience is the most valuable thing in 

running a business. IOT has drastically increased the customer's 

experience. An example of customer experience is Home 

Automation. Since everything is connected, customers need not 

have to worry about appliances. One can turn off the appliance 

through mobile. 

Mobility and Agility With the help of IOT, employees can do their work from any 

geographical location, anytime without any restrictions. 

Disadvantages 

The disadvantages of IOT are  

Security The data is travelling all over the Internet. So maintaining its privacy is still a 

Big Challenge. End-to-end Encryption is a must in IOT. 

Compatibility There is no International Standard for the monitoring of the equipment. 

Complexity Most of the devices still contain some software bugs. Each device must be 

able to seamlessly interact with other devices in the network. 

 

Safety Suppose a patient is left unattended by a doctor. And some notorious guy 

changes the prescription or Health monitoring devices malfunctioned. Then it 

can result in the death of the patient. 

Policies Government authorities must take some steps to make policies and standards 

related to IOT to stop the Black marketing of IOT devices. 

The Future of IOT: 

The Internet of Things (IOT) has revolutionized the way we interact with the world around us. With the 

ability to connect a wide range of devices and sensors to the internet, IOT has already transformed many 

industries, from transportation to healthcare. But what does the future hold for this rapidly evolving 

technology?  
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III. IOT SECURITY CHALLENGES 

Why is IOT security important? 

The IOT isn’t just about computers or smartphones – almost anything that has an on/off switch can 

potentially be connected to the internet, making it part of the Internet of Things. The sheer volume and 

diversity of 'things' that comprise the   mean that it contains a considerable amount of user data. All this 

data has the potential to be stolen or hacked by cybercriminals. The more connected devices, the more 

opportunities there are for cybercriminals to compromise your security.  
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IOT security challenges 

SECURITY 

CHALLENGES 

CHALLENGES SOLUTIONS 

Lack of 

standardization 

One of the biggest security 

challenges in IOT is the lack 

of standardization. With so 

many different devices, 

protocols, and platforms, it is 

difficult to ensure 

compatibility and 

interoperability between 

them. This can lead to 

vulnerabilities that can be 

exploited by attackers. 

Developing and adopting industry standards for IOT 

devices, protocols, and platforms can help ensure 

compatibility and interoperability. This can include 

standards for device security, data privacy, and 

communication protocols. 

 

Certifying IOT devices and platforms can help ensure 

that they meet certain security standards. This can give 

organizations more confidence in the security of the 

devices they are using, and can also help identify devices 

that may be more susceptible to attack. 

 

Using a secure gateway can help ensure that all devices 

on the network are communicating securely. For 

example, a secure gateway can be used to encrypt 

communications, authenticate devices, and monitor 

network traffic for suspicious activity. This can help 

reduce the risk of attacks and increase the overall 

security of the network. 

Weak or non-

existent 

authentication 

Another major challenge 

facing IOT is weak or non-

existent authentication. Many 

IOT devices are designed with 

minimal security, making 

them vulnerable to attacks. 

Implementing strong authentication methods, such as 

two-factor authentication, can help ensure that only 

authorized users have access to the device. 

 

Using a secure gateway can help ensure that all devices 

on the network are communicating securely. 

 

Using Public Key Infrastructure (PKI) can help ensure 

that all devices on the network are authentic. 

Inadequate 

software 

security 

IOT devices often run on 

embedded systems with 

limited resources, making it 

difficult to secure them. This 

can lead to vulnerabilities that 

can be exploited by attackers. 

Additionally, embedded 

systems often have 

specialized hardware and 

software, which can create 

additional challenges when it 

comes to securing them. 

Implementing secure IOT app development practices, 

such as threat modeling and code reviews, can help 

ensure that software is secure. By incorporating these 

practices into the development process, organizations can 

help to reduce the risk of attacks and increase the 

security of their IOT devices. 

 

Using secure boot and secure firmware update processes 

can help ensure that the device is running trusted 

software. Secure firmware update processes can ensure 

that the device is running the latest version of the 

firmware, and that any updates are authentic and have 

not been tampered with. 

 

Using a secure gateway can help ensure that all devices 

on the network are communicating securely. A secure 
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gateway acts as a central point of control for all devices 

on the network, and it can help ensure that all devices are 

communicating securely. This can help reduce the risk of 

attacks and increase the overall security of the network. 

Insufficient 

network 

security 

IOT devices often connect to 

the internet using unsecured 

networks, making them 

vulnerable to attacks. For 

example, an attacker could 

intercept communications 

between an IOT device and 

the internet, potentially 

gaining access to sensitive 

data. 

 

Additionally, unsecured 

networks can also be used to 

launch attacks on other 

devices on the network. 

Implementing secure network protocols, such as VPN 

and HTTPS, can help ensure that data is transmitted 

securely. Virtual Private Networks (VPNs) can be used 

to encrypt communications between IOT devices and the 

internet, making it more difficult for attackers to 

intercept data. 

 

HTTPS, on the other hand, can be used to encrypt 

communications between web servers and clients, 

providing an additional layer of security for web-enabled 

IOT devices. 

 

Using a secure gateway can help ensure that all devices 

on the network are communicating securely. For 

example, a secure gateway can be used to encrypt 

communications, authenticate devices, and monitor 

network traffic for suspicious activity. This can help 

reduce the risk of attacks and increase the overall IOT 

security of the network. 

 

Implementing network segmentation can help limit the 

impact of an attack on the network. Network 

segmentation involves dividing a network into smaller 

sub-networks, or segments, to limit the scope of an 

attack. For example, an organization could segment their 

network so that all IOT devices are on a separate 

segment from the rest of the network. 

 

This can help to limit the impact of an attack on IOT 

devices, as the attacker would only be able to access the 

segment containing the IOT devices, rather than the 

entire network. 

Limited 

physical 

security 

Limited physical security is a 

significant challenge facing 

IOT devices as they are often 

small and easy to conceal, 

making them vulnerable to 

physical attacks. A physical 

attack on an IOT device can 

include tampering, theft, or 

destruction of the device. This 

can result in unauthorized 

access to sensitive 

information, system 

Implementing physical security measures, such as locks 

and cameras, can help ensure that devices are protected 

against physical attacks. This can include using tamper-

proof enclosures, security locks, and surveillance 

cameras to monitor the location of the devices. 

 

Using tamper-evident packaging can also help ensure 

that devices have not been tampered with before they 

reach their final destination. This can include using 

special packaging materials that are designed to show 

signs of tampering, such as seals that will break if the 

packaging is opened. 

http://www.ijsrem.com/
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downtime, and loss of data.  

Regularly reviewing the physical security of devices and 

updating the software to the latest version can also help 

ensure that devices are protected against physical attacks. 

This includes conducting regular physical security audits, 

monitoring the device's location, and ensuring that all 

devices are updated with the latest security patches. 

Inadequate data 

protection 

nadequate data protection is a 

significant security challenge 

facing IOT devices as they 

generate and collect a large 

amount of data, making it 

vulnerable to attacks. This 

data can include personal 

information, financial 

information, and other 

sensitive information. 

 

If this data is not properly 

protected, it can fall into the 

wrong hands and be used for 

malicious purposes. 

Implementing data encryption can help ensure that it is 

protected against attacks and that only authorized users 

have access to it. This can include using secure 

encryption algorithms, such as AES or RSA, to encrypt 

data at rest and in transit. 

 

Regularly reviewing the security of devices and updating 

the software to the latest version can also help ensure that 

data is protected. This includes conducting regular 

security audits, monitoring the device's location, and 

ensuring that all devices are updated with the latest 

security patches. 

 

Implementing access controls can also help ensure that 

only authorized users have access to the data. This can 

include using role-based access controls, multi-factor 

authentication, and other security measures to ensure that 

only authorized users can access the data. 

Limited privacy 

protections 

IOT devices often collect and 

transmit personal data, 

making it important to protect 

users' privacy. This can 

include data such as personal 

information, location data, 

and other sensitive 

information. If this data is not 

properly protected, it can be 

used for targeted advertising, 

identity theft, or other 

malicious purposes. 

Implementing privacy-enhancing technologies, such as 

anonymization and pseudonomization. Anonymization is 

the process of removing personal identifiers from data, 

making it impossible to identify individuals. 

 

Pseudonomization is the process of replacing personal 

identifiers with pseudonyms, making it difficult to 

identify individuals. These technologies can help protect 

users' personal data and ensure that it is not used for 

malicious purposes. 

 

Having clear and transparent privacy policies in place 

can also help inform users about how their data is being 

collected, stored, and used. This can include providing 

information about what data is being collected, how it is 

being used, and who it is being shared with. It also 

includes giving users the ability to opt-out or delete their 

data. 

 

Regularly reviewing the security of devices and updating 

the software to the latest version can also help ensure that 

any privacy vulnerabilities are addressed. This includes 

conducting regular security audits, monitoring the 
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device's location, and ensuring that all devices are 

updated with the latest security patches. 

Inability to 

update or patch 

devices 

Many IOT devices are 

difficult or impossible to 

update or patch, making them 

vulnerable to attacks. This 

means that once a 

vulnerability is discovered, it 

cannot be fixed, making the 

device vulnerable to attacks. 

 

Furthermore, some devices 

are no longer supported by 

their manufacturers, making it 

impossible to receive any 

security updates or patches. 

This lack of updateability and 

patchability makes it difficult 

to protect these devices from 

known vulnerabilities and 

exploits, leaving them open to 

cyberattacks. 

Using a secure gateway is another important step in 

ensuring the security of IOT devices. A secure gateway 

acts as a central point of control for all devices on the 

network, and can be used to monitor and control the 

communication between devices, ensuring that it is 

secure. 

 

This can include encryption and authentication to prevent 

unauthorized access to the network. 

 

Regularly reviewing the security of devices and updating 

the software to the latest version is also important for 

protecting IOT devices against attacks. This helps ensure 

that devices are running the most recent version of the 

software, which may include security patches and 

updates. 

 

It is also important to check the security settings of 

devices, and change them if they are not configured 

properly. 

Limited 

regulatory 

oversight 

The limited regulatory 

oversight of IOT (Internet of 

Things) devices can be a 

major security concern, as it 

makes it difficult to ensure 

that these devices are secure. 

To address this issue, several 

solutions have been proposed, 

including: 

Developing and enforcing regulations for IOT devices: 

Governments and other regulatory bodies can develop 

and enforce regulations for IOT devices, which can help 

ensure that these devices are designed and manufactured 

to meet certain security standards. This can include 

requirements for encryption, authentication, and other 

security measures. 

 

Certifying IOT devices and platforms: Certifying IOT 

devices and platforms can also help ensure that they meet 

certain security standards. This can include certifications 

for specific security features, such as encryption and 

authentication, as well as certifications for compliance 

with specific security standards, such as ISO 27001. 

 

Having a security incident response plan in place: 

Having a security incident response plan in place can 

help ensure that any security incidents are quickly and 

effectively addressed. This can include procedures for 

identifying and responding to security breaches, as well 

as procedures for reporting security incidents to the 

appropriate authorities. 

Lack of 

visibility and 

control 

IOT devices are designed to 

operate in the background, 

often without the user's 

knowledge or interaction. 

Developing tools to monitor and control IOT devices can 

help ensure that they are operating as intended by 

providing visibility into their behavior. This can include 

monitoring network traffic, identifying and blocking 

http://www.ijsrem.com/
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This can make it difficult to 

understand their behavior and 

control their actions. 

suspicious activity, and tracking device activity over 

time. 

 

Additionally, these tools can be used to control the 

actions of IOT devices, such as disabling specific 

features or shutting down devices that are behaving 

unexpectedly. 

 

Regularly reviewing the security of devices and updating 

the software to the latest version is another important 

step in ensuring the security of IOT devices. This can 

include identifying vulnerabilities in the device's 

software and hardware, and applying patches or updates 

to fix these vulnerabilities. 

 

Additionally, regularly updating the software can ensure 

that devices are running the latest security features and 

are able to respond to new security threats. 

 

Implementing network segmentation can help limit the 

impact of an attack on the network by isolating IOT 

devices from the rest of the network. This can include 

creating separate networks for IOT devices and other 

devices, such as laptops and smartphones, and limiting 

the communication between these different networks. 

 

Additionally, network segmentation can be used to 

control the flow of traffic between different parts of the 

network, making it more difficult for an attacker to move 

laterally through the network. 

Difficulty in 

detecting and 

responding to 

threats 

IOT devices, such as smart 

thermostats, security cameras, 

and smart appliances, often 

operate in the background, 

constantly collecting and 

transmitting data. Because 

these devices are connected to 

the internet and often have 

minimal user interaction, it 

can be difficult to detect and 

respond to security threats. 

Implement security monitoring and incident response 

processes. This can include regular monitoring of device 

activity, as well as implementing tools and techniques to 

detect unusual or suspicious behavior. 

 

For example, security software can be installed on the 

device to monitor network traffic and alert administrators 

to any potential threats. 

 

Another solution is to have a security incident response 

plan in place. This plan should outline the steps to be 

taken in the event of a security incident, including who is 

responsible for responding, what actions should be taken, 

and how to communicate the incident to relevant parties. 

 

This can help ensure that any security incidents are 

quickly and effectively addressed. 
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It is also important to regularly review the security of 

devices and update the software to the latest version. 

Software updates often include security patches and bug 

fixes, which can help address known vulnerabilities and 

prevent potential attacks. Additionally, it is important to 

ensure that devices are configured properly, with strong 

passwords and limited access to the device. 

 

Regularly reviewing the security of devices and updating 

the software to the latest version. 

 

 

VI. CONCLUSION 

In conclusion, the Internet of Things (IOT) has brought about many benefits in human life however; it 

has also introduced a host of security challenges. These security challenges for IOT include device 

vulnerabilities, data privacy concerns, and network insecurity. 

In addition, currently, this field is in a very nascent stage. The technologies in the core infrastructure 

layers are showing signs of maturity. However, a lot more needs to happen in the areas of IOT 

applications and communication technologies. These fields will definitely mature and impact human life 

in inconceivable ways over the next decade. 
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