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SYSTEM INTELIGENTNEGO DOMU JAKO NARZEDZIE
RATOWANIA ZYCIA LUDZI W SYTUACJACH AWARYJNYCH

Streszczenie: W dzisiejszych czasach, gdy konieczne jest nie tylko zadbanie o odbudowe
infrastruktury, ale takze jej aktualizacjg¢, system ,Inteligentny Dom” odgrywa wazng rolg
w przyszlej modernizacji urzadzen. Podczas stosowania réznych czujnikéw i systemow
zdalnego sterowania na liniach cieptowniczych lub punktach dystrybucji wzrasta
prawdopodobienstwo terminowego wykrycia i wyeliminowania awarii, co prawie wyklucza
mozliwo$¢ powstania ,,fontann” wielkosci 10-pigtrowego budynku lub trwale ,,przebicie” linii
grzewcze] w okresach ekstremalnie niskich temperatur. Sugeruj¢ takze wdrozenie systemu
Inteligentny Dom” réwniez we wnetrzu. Dzigki temu sterowaniu cztowiek bedzie mégt nie
zostawia¢ wiaczonego ogrzewania czy kotta, ale wlaczy¢ je bezposrednio przed przyjazdem,
oszczgdzajac w ten sposéb prad. A takze monitoruj i zarzadzaj wskaznikami domu.

Stowa kluczowe: inteligentny dom; infrastruktura Ukrainy; zapewnienie bezpieczenstwa;
inteligentne czujniki domowe; technologia Internetu rzeczy

SMART HOME SYSTEM AS A TOOL TO SAVE PEOPLE'S LIVES
IN EMERGENCY SITUATIONS

Abstract: Nowadays, when it is necessary not only to take care of the restoration of the
infrastructure, but also to update it, the "Smart House" system plays an important role in the
future modernization of the equipment. When using a variety of sensors and remote control
systems on heat lines or distribution points, the probability of timely detection and elimination
of a malfunction increases, which almost excludes the possibility of the formation of
"fountains" the size of a 10-story building or permanent "breakthrough" of the heat line in times
of extreme cold. I also suggest implementing the "Smart House" system in the interior as well.
Thanks to this control, a person will be able not to leave the heating or boiler on, but to turn it
on immediately before arrival, saving electricity. And also monitor and manage the indicators
of the house.
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1. Introduction

In today's world, the role of the Internet is growing every day, and more and more
objects are connected into a single system with the help of IoT (Internet of Things).
One of these objects can be a house, which with its functions and processes can be
automated and controlled via the Internet. Such a house is called a smart house system,
which can provide comfort, energy efficiency, safety, protection and convenience for
the owners of heating and lighting in the house. The next step could be the use of
smart home systems (Internet of Things) to restore Ukraine's infrastructure.

2. Formulation of the problem

Modern infrastructure in Ukraine requires significant efforts to improve,
in particular, to increase energy efficiency, fight crime, and reduce ecological and
other actions on the environment. Therefore, the use of smart technology can be one
of the ways in which these goals can be achieved.

3. Analysis of latest research

What is a smart home system and how does it work? A smart home system is an
Internet of Things (IoT) technology that combines sensors, microcontrollers,
communication devices, and software. The main purpose of this system is to automate
and control devices in the home. The system allows you to manage energy, water,
household appliances and electronic equipment in the house from anywhere in the
world, using a smartphone, computer or tablet.

The main principle of operation of the smart home system is data collection, their
analysis and appropriate distribution. To do this, sensors are installed that record some
housing parameters, such as temperature, humidity, gas concentration, etc. This data
is collected and transmitted to microcontrollers that control various subsystems in the
house, such as heating, lighting, video surveillance cameras, sound devices, etc.

4. How can a smart home system restore infrastructure?

A smart home system can answer the problem of aging infrastructure, which
is a serious issue for Ukraine. Thanks to the smart home system, you can use energy
efficiently, avoid excessive use of electricity and control costs. One of the main
aspects of a smart home system is the control of water and gas levels in the home with
the help of appropriate sensors. This ensures safety in the house and makes it easier
to keep it.

If, for example, the water level gets too high, the system can automatically shut
off the water supply and save the home from the risk of electric shock or other hazards.
Also, the smart home system can control the temperature depending on the time of
day, the number of people in the house, and external conditions.
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4.1. Problems and statistics of gas explosion

Let's imagine the signal path from the accident to the rescuers. At the moment,
ordinary citizens are responsible for most accidents. And they are not always at home
or at the scene of accidents or man-made disasters before it becomes a fatal problem.
Let's consider a classic, but no less terrible case - a gas leak.

According to statistics, every year there is at least one disaster associated
with a gas leak, and most often with fatal consequences. According to the
gaininfo.com.ua news site, for 2022 we have the following accidents related to gas
leaks:

December 12 — gas explosion in Chernivtsi. One person died, three were injured;

January 3 — gas explosion in the village of Novy Yarychiv, Lviv region. One
person was injured;

January 28 — gas explosion in Zaporizhzhia. One person died, two were injured;

February 2 — gas explosion in Kropyvnytskyi. One person died, three were injured,
two of them children; According to the Ib.ua news site, for 2023 we have the following
accidents related to gas leaks:

January 9 — gas explosion in Kramatorsk. Fortunately no casualties;

February 26 — gas explosion in Zaporizhzhia. One person was injured;

March 23 — gas explosion in Kropyvnytskyi. One person was injured;

April 3 — gas explosion in Kryvyi Rih. 10 people were injured;

June 22 — gas explosion in Kyiv. 3 people died. 9 people were injured;

August 6 — gas explosion in Poltava. Two people were injured;

August 13 — a gas explosion in the village of Stebnyk, Lviv region. One person
was injured.

The statistics did not include explosions of gas cylinders, portable gas burners,
etc., due to the fact that people knowingly took risks when using them. Only domestic
gas explosions in houses were considered. The financial side of the issue for the
country in the form of destroyed homes and people who lost their homes as a result of
the destruction was also rejected. The injured included only persons who received
burns and injuries.

4.2. Why did this happen?

Did people not smell gas? Why didn't they have time to evacuate and ventilate the
premises? The answer to these questions lies on the surface.

1) Currently, the market is dominated by windows and doors that, when closed,
ensure the tightness of the room. In the event of a leak, gas will accumulate in such
a house in critical volumes at a time when neighbouring houses will not even
suspect it. It is good if the house has ventilation. But modern trends in apartment
renovations force many owners to get rid of it. So.. Gas builds up, neighbouring
residences don't feel it... time runs out... explosion;

2) Gas leakage occurs not only at those times when the maximum number of people
leave/enter apartments. It often happens at night or during the day. Few people
in such a period of time will have the opportunity to call rescuers;

3) If only children or elderly people are at home, they do not always have the
opportunity to identify the smell of gas;

4) There are too many "intermediate nodes" from the time of the leak to the time of
receiving the signal by the rescuers. The person who heard the smell of gas calls
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the rescue service, and the next shift distributes the order among the rescuers. All
this takes up a significant amount of precious time.

4.3 proposals for solving the problem and calculating their effectiveness

The difference between the path of signal passage between the use of "Smart House"
technology and without use can be expressed by a system of equations:

»=k+m ey

where:
k and m are fixed numbers that are set by the manufacturer and are
additionally adjusted according to the needs of users.

Usually y, does not exceed 20 seconds.
Y, =ptd+t, @

where:
p is the time required for people to realize that a gas leak has occurred. The
value varies depending on the location of the leak, time, etc. and can last for
hours;
d is the time required for the dispatch service to be notified. The time slot
includes searching for a notification method, waiting for a response,
and transmitting data about the location of the leak;
t is the time required by the dispatcher to notify the rescue team.

As we can see, in the case of y,, the time required to notify the emergency department

of the threat increases significantly.

In the case of using smart home sensors, the time required for notification will
decrease to a minute, which is quite enough to prevent an emergency. So what should
the scheme with sensors of the "Smart House" look like in general to prevent
a domestic gas explosion?

To do this, we need not only to install sensors both in common corridors and in
apartments, but also to reserve such sensors and create a decision-making system.
I suggest using 3 sensors in close proximity to each other.

This will make it possible not only to detect false sensor activation (in the event that
only one of them is activated), but also to carry out redundancy (in case of breakdown
and non-activation of the sensors).

Binary decision-making scheme

F(xX) =xx, +xx;, +x,x, 3)

where:
X,,X,,X, are gas leak sensors, and f{x) is a decision-making system.
Separately, additional information should be displayed from each of the sensors.

F(x)=x +x, +x, 4

Such sensors must be within the detection radius specified by the manufacturer.
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5. What are the advantages of the ''smart house'' system?

Smart home systems have a number of advantages over traditional home systems.
Such systems make it possible to measure the temperature in the house, manage the
heating, monitor energy consumption and reduce it in practice to save money
and reduce the harmful impact on the environment at the local level.

In addition, residential buildings can be equipped with smart systems that allow
controlling centralized systems of heating, electricity, water supply, sewage, etc. The
use of smart systems can increase security on the street and in the home, reducing the
possibility of theft and crime with the help of video cameras and a security system.
Also, they can monitor the production process of factories, which can save engineers'
time for collecting and processing data on the technical condition of systems, work
efficiency, and now their work usually takes up a large part of the working day.

Smart home systems use engineering design that includes requirements for energy
efficiency, a healthy environment, and safety and comfort management. Thus, using
the knowledge of the Internet of Things and other specified technologies, new
experimental prototypes should be created that meet the challenges and needs of the
modern world.

5.1. so what prospects for the restoration of ukraine's infrastructure does the
"'smart house" technology open for us?

1. The smart home system can become an important tool for restoring Ukraine's
infrastructure, ensuring efficient use of resources and reducing energy
consumption costs.

2. The advantages of the smart home system include the possibility of remote control
of electrical appliances, the use of video surveillance and sound systems to ensure
safety, automatic control of temperature and humidity in the room.

3. The main challenges to creating a smart home system include the high cost
and the need to plan and install the appropriate infrastructure.

4. Tt is important to consider the types of devices that can be used when creating
a smart home system, such as a "smart" thermostat, water supply control systems,
sewage monitoring systems, and lighting automation systems.

5. An important stage in the creation of a smart home system is the development of
applications for managing the system, which should provide a convenient
and simple user interface.

5.2. What is the practical use of the infrastructure built using the ''smart house
system?

The smart home system can become an important tool for restoring infrastructure in
Ukraine. Thanks to such a system, it is possible to control and optimize the use of
energy, which will lead to a decrease in consumption and a decrease in the cost of
energy resources.

Also, the smart house system allows you to control the level of security and
protection of construction objects. For example, it is possible to monitor movements
in the territory of the house with the help of video surveillance cameras, as well as
turn on and off the security system depending on the need. In addition, a smart home
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system can facilitate the management of buildings and the rehabilitation of
infrastructure in cities.

For example, it is possible to monitor the condition of buildings and infrastructure,
determine repair and maintenance schedules, and direct work in certain directions.
As a result, it will help cities more effectively use funds for infrastructure restoration
and increase the level of comfort and safety for citizens. A smart home system can be
widely used both in private houses and in multi-apartment buildings.

The system can ensure the stability of energy supply and the safety of housing,
which is an important aspect of the issue of restoring Ukraine's infrastructure.
However, for the successful implementation of the concept of a smart home, it is
necessary to ensure high quality of equipment and effective verification of the system
for compliance before launch.

6. Conclusions

So, with the availability of well-calculated technical documentation, we can get
a much safer city than it is now. It is only necessary to list such important issues that
the "Smart Home" system can solve, such as the presence of gas leak sensors in the
premises, which will notify the relevant services if the norm is exceeded. In this way,
precious time will not be lost, which can cost more than one life.

Also, the recent situation in Kyiv, when due to a "breakthrough" of the water
supply system, there was a "fountain" the size of a 10-story building in the center of
Kyiv, will also become impossible. It was only a miracle that there were no victims.
And there are many such examples. People die, get burned. Itis also worth considering
a very important component of the infrastructure, such as ensuring fire safety. In order
to minimize the possibility of fires in houses, shopping centers, and in the event of
their occurrence, the sensors will notify the rescue services as quickly as possible.

In the future, I consider it necessary to install sensors in all places of human life.
Legislation of regulations on the mandatory presence of smoke detectors, flood
detectors, and gas detectors in all places where people stay, no matter if it is a house
or a shopping and entertainment center. And also to force all services that have water
supply systems, electricity supply or any other systems that in the event
of a breakdown pose a threat to the population, to have sensors along the entire path
of laying the systems through public areas.

Thus, by restoring Ukraine's infrastructure, we will make people's lives safer.
In order for cars not to be destroyed due to the collapse of an emergency section of
soil, people should not be worried that somewhere they will not feel a gas leak
and their house will collapse, it is good if there are no human casualties. Current
sensors alert people, but too much time passes between the signal and the call to the
operator and the emergency services.

So the disadvantages, such as the increased cost due to the purchase of sensors, a
server system, the creation of an information transmission channel, technical
documentation, are much smaller than the benefits of the fact that people will start to
feel more secure. It should also be added about video and photo fixation on city streets.
Such an initiative significantly reduced the number of crimes and, I believe, was
useful in the investigation of not only traffic accidents, but also thefts, robberies,
kidnappings, etc.
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So the increase in photo and video cameras with automatic facial recognition
and crime detection can solve many problems and significantly reduce crime. Then
the cities of Ukraine will be really safe from all points of view.
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