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SMART HOME WITH HOUSE MODULE: OVERVIEW OF AUTOMATION TECHNOLOGIES

K. Polikanov, S. Sotnik

Kharkiv National University of Radio Electronics

Ukraine, 61166, Kharkiv, Nauky av., 14

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

Annotation: The work discusses main automation technologies used in concept of "smart home" on
Modular House platform. The advantages of modular approach to construction and integration of
automation systems, including IoT, automated systems for climate control, security and energy
management, are described. The features of increasing comfort due to such solutions, as well as issues
regarding safety and energy efficiency of housing, providing users with opportunity to flexibly manage
their environment, are determined. Attention is paid to prospects for development of similar technologies
in future.

Key words: smart home, house module, Automation, IoT, climate control, security systems, energy
efficiency.

Modern automation technologies are becoming integral part of our daily lives [1-4]. One of most
relevant concepts is "smart home", which provides automatic control of various building systems:
lighting, climate control, security, energy consumption, etc. The innovative architectural platform
Modular House, based on principles of modularity and adaptability, greatly simplifies implementation
and management of such technologies in residential premises. The study will consider key aspects of
smart home automation based on Modular House platform, which is timely and in line with current trends
in development of technologies in modern industries.

The Modular House platform is based on idea of modular design, which allows you to create living
spaces from individual modules that are easy to assemble and customize according to needs of user. This
approach not only reduces construction costs, but also creates convenient basis for integration of
automated systems.

A modular approach to building house provides following functional points:

1. Flexibility in installation of automation systems, i.e. when module can be equipped with necessary
sensors and controllers at production stage.

2. Scalability, which makes it possible to add new automated functions when expanding or
reconfiguring house, which occurs without complex changes in existing infrastructure.

3. System interoperability, which means easy integration of modules with different automation
protocols and platforms, allowing for variety of hardware and software.

Within framework of "smart home" concept, various automation technologies are used with Modular
House, which significantly increase comfort, safety and energy efficiency of home.

The central technology is IoT (Internet of Things), which allows you to connect variety of devices and
sensors to single network, providing ability to remotely control lighting, temperature, alarms and other
parameters using smartphone or computer. Climate automation systems, including temperature, humidity
and air quality sensors, as well as smart thermostats, are also important element. Thanks to these systems,
energy consumption for heating and air conditioning is optimized, which creates comfortable conditions
with minimal resource consumption.

Automated security systems, such as video surveillance camerasthe , motion detectors, access control
systems, and alarm systems, contribute to level of home security [5, 6]. They can be integrated with other
devices for remote monitoring and prompt notification of danger. In addition, automation technologies
allow for efficient energy management: The systems monitor operation of electrical appliances, observe
energy consumption, and optimize their use to reduce overall costs. The last important aspect is
customization of automation scenarios, with help of which user can set different modes of home
functioning, for example, automatic shutdown of all appliances upon leaving or individual climate
settings for each room.
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In context of Modular House, informatization and Big Data technologies play significant role.
Processing large amounts of data from all sensors and devices allows system to constantly improve its
performance [7, 8]. Based on collected information, behavioral patterns of residents are predicted, which
allows optimizing operation of all systems in house. Machine learning ensures that automated systems
adapt to individual user needs and optimize energy consumption based on historical data.

The study identified advantages of smart home concept with Modular House:

- improving comfort as main goal of implementing such systems, when automated systems provide
ability to individually adjust environmental parameters in each part of house;

- energy efficiency, as integration of smart solutions allows to reduce energy consumption and reduce
housing maintenance costs through rational use and redistribution of resources;

- security, as by using variety of technologies that directly interact with building as single system,
automation devices create higher level of protection for building from both external threats and internal
accidents, such as gas leaks or fires.

CONCLUSIONS. Automation technologies in context of Modular House platform open up new
opportunities for integrating intelligent solutions into construction. The use of IoT, intelligent security
systems, climate control and energy efficiency allows us to create environmentally friendly and functional
buildings adapted to needs of modern people. The development of such technologies has prospects not
only in private housing, but also in large-scale infrastructure projects, making them relevant for future
generations of engineers and architects. This research will be prerequisite for further development of new
system for smart home.
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