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FEATURES OF loT APPLICATION IN THE SECURITY SECTOR

R.V. Marunich, S. V. Sotnik

Kharkiv National University of Radio Electronics

Ukraine, 61166, Kharkiv, Nauky av., 14

E-mail: rostyslav.marunich@nure.ua, svetlana.sotnik@nure.ua

Abstract: The theses are devoted to the peculiarities of the Internet of Things (10T) application in
the security sector. The main advantages of using 10T technologies, such as automating access
control processes, improving monitoring, rapid response to threats, and integration with other security
systems, are considered. The key areas of 10T application are described, including automated access
control, smart video surveillance, use of sensors for threat detection, data protection, and integration
with emergency response systems. Challenges related to cybersecurity, privacy protection, and
reliability of 10T devices are also highlighted. The future of 10T in the security sector is associated
with the introduction of artificial intelligence, quantum cryptography, and integration with 5G
networks. 10T is presented as a key tool for improving the efficiency, security and automation of
modern security systems.

Keywords: 10T, security, automated access control, smart video surveillance, cybersecurity,
sensors, artificial intelligence.

OCOBJIMBOCTI BACTOCYBAHHHI 10T ¥ COEPI BE3IIEKH

P. B. Mapyniu, C. B. Cothuk

XapKiBChbKHM HalllOHAIBHUN YHIBEPCUTET PadioeIeKTPOHIKH

VYkpaina, 61166, Xapkis, np. Hayku 14

E-mail: rostyslav.marunich@nure.ua, svetlana.sotnik@nure.ua

Anomauyia: PodoTa mpucBsueHa ocoOIMBOCTAM 3acTtocyBaHHs [HTepHeTy peueit (IoT) y cdepi
Oe3mneku. Po3risimaroThcsi OCHOBHI MepeBaru BUKOpUCTaHHs [0T-TeXHOJOTIH, Taki sIK aBTOMaTH3aIlis
MPOLIECIB KOHTPOJIIO JIOCTYIy, MOKpPALIEHHS MOHITOPUHTY, IIBUJKE pearyBaHHS Ha 3arpo3u Ta
iHTerpamis 3 1HIMUMH cucteMamu Oe3neku. OnucaHo KIIOYOBI HampsiMu 3actocyBaHHs [oT,
BKJIIOYAIOYM aBTOMATU30BaHUM KOHTPOIb AOCTYITy, PO3YMHE B1J€OCIHOCTEPEKEHHS, BUKOPHUCTAHHS
CEHCOPIB Ul BUSBJICHHS 3aTp03, 3aXKCT JJaHUX Ta IHTErpaIiio 3 CUCTEMaMH €KCTPEHOT'O pearyBaHHs..
Takox BHUCBITIICHO BUKJIMKH, TTOB's3aH1 3 KIOEpOE3MEeKOr0, 3aXUCTOM IPUBATHOCTI Ta HaiiHICTIO [0T-
npuctpoiB. MaiiOytHe [0T y cdepi Oesneku moB'sizaHe 3 BNPOBAPKCHHSAM IITYYHOTO I1HTEJIEKTY,
KBaHTOBO1 KpunTorpadii Ta interpamiero 3 mepexamu S5G. [oT mpeacraBieHo SK KIHOYOBUN
IHCTPYMEHT /IS TIIIBUIIIEHHS €(PEKTUBHOCTI, OE3MEeKH Ta aBTOMAaTH3allii Cy4YaCHUX CHUCTEM 3aXHCTY.

Kniwouoei cnosa. 10T, Oesneka, aBTOMAaTU30BaHUW  KOHTPOJIb  JOCTYIy, pO3yMHE
B1JICOCTIOCTEpEKEHHSI, KibepOe3neKka, CeHCOPH, IITYYHUI 1HTEIEKT.

RELEVANCE OF THE WORK. The Internet of Things (IoT) and automation are among the most
important technological trends of our time, which actively influence various spheres of life and
business [1-8]. Their relevance is driven by reducing production costs, optimizing resource use, and
increasing productivity. 10T enables remote monitoring and control of devices, which reduces
maintenance and energy costs. In addition, these technologies significantly improve the quality of
life, making it more convenient, safer, and more comfortable thanks to smart devices such as smart
home or wearables. 10T is one of the most important technologies of our time, which has a significant
impact on various areas of life, including security. 10T allows you to connect various devices to the
network, which makes it possible to automate processes, collect real-time data, and respond quickly
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to threats [9, 10]. In the security sector, 10T plays a key role in providing physical and cyber security,
improving monitoring and automating response systems.

The relevance of researching the issue of the specifics of 10T application in the security sector is that
the growing number of connected devices and their integration into critical systems require an in-
depth analysis of risks, protection methods and strategies for the effective use of these technologies.
In particular, it is important to investigate how IoT can improve security, as well as the challenges
posed by cyber threats and network vulnerabilities. This makes the study particularly relevant in the
context of modern requirements for data protection, confidentiality, and system stability.

MATERIALS AND RESEARCH RESULTS. In today's world, where threats in both the physical
and cyber environments are becoming increasingly complex and diverse, 10T opens up new
opportunities for improving security. Thanks to its ability to integrate various devices, collect real-
time data, and automate processes, 10T is becoming a powerful tool for preventing and responding to
threats. Let's take a look at the main security benefits of 10T that make this technology indispensable
for ensuring protection at various levels.

So, let's identify the main advantages of 10T in the security sector:

1. Automation of access control processes Because one of the main advantages of 0T is the
ability to automate access control to facilities. Thanks to smart locks, face recognition systems, and
biometric sensors, you can ensure reliable user identification. For example, enterprises use RFID
cards that are synchronized with centralized control systems. This allows you to restrict access to
certain areas only to authorized persons, which significantly increases the level of security.

2. Improved monitoring, as 10T allows for the implementation of smart video surveillance systems
that not only record events but also analyze them using artificial intelligence. Such systems are able
to recognize dangerous situations, such as a suspicious object left behind or a crowd in a restricted
area. This allows them to respond quickly to potential threats and prevent their development.

3. Rapid response to threats 10T devices such as motion, gas, or temperature sensors can quickly
detect dangerous situations, such as a fire, gas leak, or unauthorized access. These devices can
automatically send signals to emergency response systems, minimizing response times and
preventing serious consequences.

4. Integration with other security systems as 10T allows you to integrate various security systems,
such as video surveillance, access control, fire alarms, and emergency response systems, into a single
network. This provides an integrated approach to security and allows you to effectively manage all
processes from a single control center.

Let's look at the key areas of loT application in the security sector to understand how this
technology is transforming security approaches at different levels:

1. Automated access control because 10T allows you to create intelligent access control systems
that use biometric data, RFID cards, or QR codes to identify users. Such systems provide a high level
of security and allow you to restrict access to certain areas only to authorized persons.

2. Smart video surveillance because loT-connected cameras can not only record events but also
analyze them using artificial intelligence. For example, they can recognize faces, detect suspicious
objects, or analyze human behavior. This allows you to respond quickly to potential threats.

3. Use sensors to detect threats because 10T sensors [11], such as motion, temperature, gas, or
smoke sensors, can quickly detect dangerous situations. For example, in the event of a fire, the
sensors can automatically activate the fire alarm system and send a signal to the emergency services.

4. Data protection and cybersecurity Since 10T devices are connected to the network, they are
often targeted by cybercriminals [12]. To protect data, encryption methods, multi-factor
authentication, and analysis of abnormal network traffic behavior are used. This ensures a high level
of cybersecurity.
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5. Integration with emergency response systems Because 10T allows security systems to integrate
with emergency response services. For example, in the event of a fire or burglary, the system can
automatically send a signal to the police, fire department, or paramedics, allowing for a quick
response to incidents.

Despite the significant advantages and broad capabilities of 10T in the security sector, this
technology also faces a number of challenges that may affect its effectiveness and reliability, which
we will discuss below.

One of the most serious challenges related to the use of 10T in the security sector is cybersecurity.
Since 10T devices are constantly connected to the network, they become potential targets for
cyberattacks. Hackers can exploit vulnerabilities in device software to gain unauthorized access to
security systems, which can lead to serious consequences, such as leakage of confidential data or
even physical hacking of facilities. To protect I0T devices, it is necessary to implement modern data
encryption methods, regularly update software to eliminate vulnerabilities, and continuously monitor
network traffic to detect suspicious activity. In addition, it is important to provide multi-factor
authentication to increase the level of protection.

Another important challenge is privacy protection. 10T devices collect a huge amount of data,
including video, audio, location, and other sensitive information. This data can be used to violate
users' privacy if it falls into the hands of intruders. To prevent such situations, it is necessary to
implement strict data protection mechanisms, including encryption of information at all stages of its
transmission and storage. It is also important to ensure transparency in the collection and use of data
so that users can control what information is collected and how it is used.

Reliability of 10T devices is another key aspect that requires attention. For security reasons,
devices need to operate smoothly, especially in critical situations such as fire, hacking, or other
emergencies. Any failure of the devices can lead to serious consequences, including loss of property
or even life. Therefore, it is necessary to ensure high quality equipment, regular maintenance, and the
availability of backup power in case of a power outage. In addition, it is important to develop systems
that can quickly recover from failures.

Hardware compatibility is another challenge faced by developers and users of 10T systems. Since
loT devices are manufactured by different companies, they often have different standards and
communication protocols, making it difficult to integrate them into a single system. For 10T systems
to function efficiently, it is necessary to ensure high compatibility between different components.
This can be achieved by developing unified standards and protocols that allow devices from different
manufacturers to work together seamlessly.

The future of 10T in the security sector is associated with innovative technologies that will further
improve the efficiency and reliability of security systems. One of the key areas of development is the
introduction of artificial intelligence (Al). Al will allow analyzing huge amounts of data collected by
IoT devices and detecting anomalies in real time. For example, Al can recognize suspicious human
behavior, predict potential threats, and automatically make decisions to eliminate them. This will
significantly increase security and prevent incidents before they occur.

Another promising area is quantum cryptography. In the future, quantum technologies may
become the main tool for data protection in loT systems. Quantum cryptography provides a high
level of protection because it is based on the principles of quantum mechanics, which makes it
virtually indestructible to modern hacking methods. This is especially important for protecting critical
data, such as information on access to strategic facilities or personal data of users.

Integration with 5G networks is another step in the development of 10T in the security sector. 5G
networks provide faster data exchange, low latency, and high bandwidth, allowing 10T devices to
operate more efficiently. This is especially important for systems that require instant response, such
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as emergency alert systems or automated access control. Thanks to 5G, 10T devices will be able to
exchange data in real time, which will significantly increase their efficiency.

Last but not least, digital twins are an important area. Digital twins are virtual copies of physical
objects that allow you to model various scenarios and analyze their impact on the security system.
For example, with the help of digital twins, you can simulate various emergencies, such as a fire or a
break-in, and study how the security system responds to them. This allows you to improve security
systems and prepare for different scenarios.

CONCLUSIONS. The study analyzed the current capabilities of IoT technology in ensuring
security. The main work was aimed at studying the potential of the Internet of Things as an
innovative tool for protecting various objects and information systems. The study found that 10T has
significant security benefits. In particular, the technology allows automating access control,
significantly improving monitoring systems, providing an extremely fast response to potential threats,
and integrating various security systems into a single complex. The key areas of 10T application were
identified, including intelligent access control, smart video surveillance, the use of sensors to detect
threats, cybersecurity and data protection, and integration with emergency response systems.
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