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OVERVIEW OF MODERN TECHNOLOGIES FOR RESIDENTIAL AUTOMATION

K. A. Polikanov, S.V. Sotnik

Kharkiv National University of Radio Electronics

Ukraine, 61166, Kharkiv, 14 Nauky Ave

E-mail: kyrylo.polikanov@nure.ua, svetlana.sotnik@nure,ua

Annotation: The work provides an overview of modern technologies for the automation of
residential premises. The key directions in the development of smart home systems are considered,
including the use of the Internet of Things, energy-saving solutions, climate control, as well as
security and video surveillance systems. Examples of popular technologies and manufacturers are
given.

Key words: smart home, Internet of Things, energy efficiency, climate control, security, video
surveillance.
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Anomayia. Y poOOTI HaABEAEHO OIS CyYaCHUX TEXHOJOTIH aBTOMAaTH3allli IKUTIOBHUX
MPUMIIIeHb. PO3MISIHYTO KIIIOYOBI HAmNpsSMU PO3BHTKY CHCTEM «PO3YMHOTO OYIAMHKY», 30KpeMa
3acTOCYBaHHs [HTepHETY peueil, pilieHb Uil eHepro30epekeHHs, KJIIMaT-KOHTPOJII0, & TAKOXK CHCTEM
Oe3rekH 1 BizeocriocTepexeHnHs. HaBeneHo mpukiaau momyJsipHIX TEXHOJIOT1H Ta BUPOOHUKIB

Knrwowuoei cnosa: posymHnii OyauHOK, [HTepHeT peuel, eHeproe(eKTUBHICTh, KIIMaT-KOHTPOIb,
Oe3reka, BiJICOCTIOCTePEKEHHS.

RELEVANCE OF THE WORK. Automation is one of the key trends in the modern world, which
has a significant impact on the economy, manufacturing, services, and everyday life. Its relevance is
growing due to a number of factors that make automation not just desirable but necessary for the
development of business and society as a whole [1-7].

Today, residential automation is no longer just a fashion trend and is becoming increasingly
necessary. The growth in the number of household electronic devices and the development of Internet
of Things (loT) technologies create new opportunities to improve the comfort, safety, and energy
efficiency of housing [8-12].

Smart home systems allow owners to remotely control various aspects of their homes — from
lighting and climate to security — to ensure optimal living conditions.

The relevance of implementing such technologies is driven not only by the desire for convenience,
but also by economic and environmental factors. Efficient energy management, automatic
maintenance of a comfortable microclimate, and rapid response to emergencies can reduce resource
consumption and increase the level of home security.

The purpose of this paper is to review modern technologies and systems for residential
automation, analyze their advantages and disadvantages, and determine the prospects for further
development and implementation of these technologies in everyday life.
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MATERIALS AND RESEARCH RESULTS. Modern home automation solutions are based on
the concept of the Internet of Things (IoT) and smart home systems that provide centralized or
remote control of home engineering systems via a smartphone or voice assistant.

It is determined that modern home automation solutions include:

- lighting

- heating

- ventilation

- multimedia, and security, allowing for automatic execution of predefined scenarios.

One of the most important areas is energy efficiency, as smart thermostats, lighting and climate
control systems optimize resource consumption and increase comfort.

Security systems, such as smart locks [13], motion sensors, video surveillance, and automatic alert
systems, also play an important role, notifying owners of threats and responding to emergency
situations, increasing the level of home security.

Thus, modern automation technologies cover all aspects of housing functioning - from energy
consumption to security - providing a comprehensive approach to its management.

Let's look at examples of home automation technologies and manufacturers.

To begin with, let's look at Amazon Alexa and Google Nest, the leading smart home ecosystems
that support voice and mobile control (Fig. 1).

=

Figure 1 — Google's Nest And Amazon's Alexa

Amazon Alexa, integrated into Amazon Echo devices, allows you to control lighting, appliances,
and security through voice commands.

Google Nest includes thermostats, video surveillance cameras, and smoke detectors integrated
with Google Assistant.

So, both platforms support a wide range of compatible devices, providing convenient automation
options.

Next, let's take a look at Xiaomi Smart Home, an affordable 10T ecosystem that integrates sensors
(Fig. 2), smart lamps, cameras, and other devices through the Mi Home application.

XIAOMI

SMART

“' . HOME
; ~ DEVICES
EXPLAINED

Figure 2 — Sensors for Xiaomi Smart Home
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Xiaomi Smart Home attracts users with its low price and wide functionality, allowing you to
quickly create a home monitoring and control system.

Another example is Fibaro and Loxone, professional automation platforms.

Fibaro uses the Z-Wave protocol and offers flexible wireless solutions.

Loxone is focused on the comprehensive integration of home management through a centralized
Miniserver, supporting autonomous work scenarios.

In addition to the above solutions, special attention should be paid to the KNX standard, an
international automation platform that integrates devices from more than 500 manufacturers,
providing high compatibility and flexibility in creating intelligent systems.

The system has no centralized control, which makes it reliable and scalable, although initial
implementation costs can be high.

Thus, the automation market offers both simple consumer gadgets and professional end-to-end
solutions that allow users to choose a system according to their needs and budget.

The following analysis identifies the advantages and disadvantages of home automation.

Home automation has many advantages that make it popular among users.

First, it is comfort because smart systems turn on and off lights, regulate the temperature, and
perform other tasks without constant intervention from the owner. For example, you can set up a
«Good Morning» scenario, and the house will open the curtains, turn on the music, or raise the
temperature.

Secondly, energy efficiency. Automatically turning off lights and optimizing heating can
significantly reduce energy costs.

Thirdly, security, as cameras, motion sensors, and smart locks allow you to monitor the state of the
house at any time, and in case of danger, the system will immediately notify the owner.

Another important advantage is remote control. You can control all devices via your smartphone,
even from work or vacation.

Flexibility is also worth noting, as most systems can be gradually expanded by adding new devices
without significant changes to the already configured infrastructure.

However, automation has its drawbacks. The main one is the high cost because complex solutions
can be quite expensive, especially if you install professional systems like KNX or Loxone.

The second disadvantage is the complexity of setup, as some systems require technical knowledge,
and not every user will be able to configure all devices on their own. Another problem is the
incompatibility of different devices. For example, equipment from different manufacturers can
operate on different communication protocols (Wi-Fi, ZigBee, Z-Wave), which sometimes makes
integration difficult.

Cybersecurity also raises questions. Since smart systems are connected to the Internet, there is a
risk of hacking, as well as the possibility of personal data leakage.

The last disadvantage is dependence on infrastructure. If the power or Internet goes out, some of
the system'’s functions may become unavailable.

Thus, home automation has both its advantages and challenges. Despite possible difficulties,
technology continues to evolve, becoming more accessible and reliable.

Thus, when implementing a smart home system, it is necessary to take into account both potential
benefits and possible risks. A balanced approach and careful planning will help you choose the
optimal solution that best meets the user's needs and minimizes the impact of the above
disadvantages.

CONCLUSIONS. Modern home automation technologies are already significantly changing the
way people manage their homes and improving their quality of life. This review has shown that a
wide range of solutions is available on the market, from simple standalone devices to complex
integrated systems that automate various processes in a household. In the future, we can expect
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further rapid development of this industry. The technologies will become more affordable and easier
to use, which will facilitate their mass adoption. The integration of artificial intelligence elements
will allow smart home systems to learn and actively adapt to the behavior and needs of residents. The
development of open standards and unified communication protocols will improve the compatibility
of devices from different manufacturers, reducing the problem of fragmented ecosystems. At the
same time, cybersecurity will become increasingly important - future solutions will pay increased
attention to protecting against unauthorized interference and preserving the privacy of user data.
Thus, home automation technologies have great prospects and are gradually becoming an integral
attribute of a modern home. With the development of innovations and the elimination of existing
barriers, more and more households will implement smart systems that provide comfort, safety, and
efficiency at a new level. The growing integration of automation in the residential sector will help to
raise living standards and create a safer and more energy-efficient environment for residents.
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