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Analysis of issues of the use of unmanned aerial vehicles in the interests of the Emercom
of Russia is carried out. Some features of the unmanned aerial vehicles that will affect the decision
making of the Ministry of emergency situations of Russia are shown.
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INPUMEHEHHUE BECIIMJIOTHBIX JIETATEJIbBHBIX AIIIIAPATOB
B UHTEPECAX M4YC POCCHUMM

Ananuzupyromes npodiemvl npuMeHeHus: 6eCNUIOMHbIX 1emameilbHblX annapamos 6 uHme-
pecax MYC Poccuu. Iloxazanvl nekomopbie 0COOeHHOCMU NPUMeHeHUs. OeCnUNIOMHbIX Jlemameib-
HbIX annapamos npu peuteHuu 3a0a4, 803n0xcenHvlx Ha M4C Poccuu.

Kniouesvie cnosa: upezgviuaiinas cumyayus, 6ecnuiomuulil 1emamenbHulil annapam, pooo-
MOmMexHUYecKUll KOMNIEKC, NOUCK U CRAceHue NoCmpaoasuiLXx.

CraTtbs moctynuia B penakiuo MHTepHeT-KypHana 15 asrycra 2015 1.

The importance and complexity of the decisions that challenge the Ministry
of the Russian Federation regarding Civil Defense, Emergencies and Elimination
of Consequences of Natural Disasters (EMERCOM of Russia) are determined
by the specific features of the Russian Federation: the vast territory for the relatively
low average population density and its high concentration in large cities and regions
that experience natural emergency situations (ES) (earthquakes, floods, typhoons
and hurricanes, large forest fires, landslides, avalanches set, etc.).

High risks associated with the threats of man-made emergencies and disasters
associated with prolonged wear and aging of basic production capacities. The greatest
threats are accidents at the nuclear facilities and major chemical plants located
in close proximity to human settlements.

The oil and gas pipelines are very long; accidents in them can lead to a large
amount of casualties, large-scale pollution of the environment as well as to large eco-
nomic losses since the export of natural gas is a significant share of foreign exchange
earnings of the country's budget.

The potential danger is the considerable deterioration of the housing stock,
which is the cause of large fires causing numerous casualties and considerable mate-
rial losses.

Because the Russian Emergencies Ministry lacks human resources, there is a
need to preserve the health and lives of the rescuers themselves in difficult circum-
stances of large man-made disasters that often include radioactive, chemical and bio-
logical objects that require finding the most effective and safe ways to improve the
prevention, detection, containment, and emergency response.
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Under these conditions, the best course of action would be the use of advanced
technology, integrated use of forces, means, and methods aimed at the prevention,
detection and localization of emergencies in the early stages of their emergence
and spread.

Implementation of the basic tasks of the Russian Emergencies Ministry is asso-
ciated with a great risk, requiring the highest training of personnel and the use
of high-performance hardware. Preventing emergencies and locating them in the ini-
tial stages of their development is the most important task in the development of new
technologies, as well as the shapes and methods of their application.

In order to monitor potentially dangerous territories and areas of industrial fa-
cilities, robotic systems, capable of real-time transmission of information to authori-
ties about the condition of said areas for prompt and adequate measures, should be
used.

As mentioned earlier, the use of unmanned aerial vehicles (UAV) in the inter-
ests of the Russian Emergencies Ministry is very important.

The unmanned aircraft equipment is booming. Many countries are currently us-
ing them for different tasks, having a variety of aerodynamic configurations with
large spectrum of performance characteristics.

The success of their application is associated primarily with the rapid devel-
opment of the microprocessor computer technology, control systems, navigation,
communication, and artificial intelligence. Achievements in this area make it possible
to carry out the flights in automatic mode, from takeoff to landing, thus solving the
problems of monitoring Earth’s (water) surface, also unmanned aerial vehicles for
military purposes can provide reconnaissance, search, selection and destruction
of targets in difficult conditions. Therefore, most industrialized countries are develop-
ing both the unmanned aircrafts and the power plants required to make them run.

Currently, unmanned aerial vehicles are widely used for NFM Russia crisis
management and the obtainment of operative information. They are capable of re-
placing planes and helicopters during the execution of tasks related to the risk of lives
of their crew and the possible loss of expensive manned aircraft. The first unmanned
aircraft arrived in the Russian Emergencies Ministry in 2009. In the summer of 2010,
unmanned aerial vehicles were deployed to monitor the fire situation in the Moscow
specifically on the Shatura and Yegoryevsk regions.

In accordance with the Resolution of the Russian Government dated eleventh
of March, 2010 Ne 138 "On approval of the Federal Rules of use of the air space
of the Russian Federation" for unmanned aerial vehicle meant aircraft operating
without the pilot crew on board and controlled in flight g automatically by the opera-
tor from the console, or a combination of these control methods [1].

UAV is designed for the following tasks:

- unmanned, remote monitoring forests to detect forest fires;

- monitoring and gathering data on radioactivity — and chemical contamination
in certain areas and airborne transmission in a given area;

- surveying areas for floods, earthquakes, and other natural disasters for engi-
neering purposes;
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- detection and monitoring of ice jams and river floods;

- monitoring the state of oil and gas pipelines, power lines, and other facilities;

- ecological monitoring of water areas and coastlines;

- determination of the exact coordinates of the affected areas and emergency
facilities.

Monitoring is carried out during the day and night, usually during favorable
weather conditions. In addition, the UAV is capable of location car- accident victims
(catastrophe) or the like, and the missing or lost persons. Search is conducted
on a pre-flight scheduled route that is entered or changed by the operator. The UAV
IS equipped with guidance systems, airborne radar systems, sensors and cameras.

During the flight, as a rule, the management of unmanned aircraft is automati-
cally carried out by the on-board navigation and management system which includes:

- satellite navigation receiver capable of receiving information from navigation
systems GLONASS and GPS;

- a system of inertial sensors capable of detecting the orientation and motion
of the unmanned aircraft;

- a system of sensors capable of measuring the height and airspeed;

- different types of antennas.

On-board, the communication system operates within the permitted range
of radio frequencies and provides data transmission from the UAV to ground
and ground to UAV.

The tasks for the use of unmanned aerial vehicles can be classified into four
main groups:

- detection of emergencies;

- participation in emergency response;

- search and rescue;

- assessment of the damage caused by disasters.

Once the UAV locates an emergency it books the emergency as fact, it also
books the time and space of the emergency according to its observations. Air moni-
toring of areas using unmanned aerial vehicles is based on projections of an increased
probability of disaster, or signals from other sources. This could be flying over forests
in fiery weather conditions.

Depending on the speed of the propagation of an emergency, the data is either
transmitted in real time or after the return of the UAV. The data can be transmitted
over communication channels (including satellite) to the headquarters of the search
and rescue operation of the Russian Emergencies Ministry and the central office
of the Russian Emergencies Ministry.

Unmanned aerial vehicles could be included in the ranks and resources
of emergency response units, and can be extremely useful and sometimes essential
for the search and rescue operations over land and sea.

Unmanned aerial vehicles are used for assessing the damage from disasters
in cases where haste and accuracy is essential, without risking the health and lives
of rescue teams.
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So in 2013, unmanned aerial vehicles were used by employees of EMERCOM
of Russia to monitor the flood situation in the Khabarovsk Territory. With the help
of data that was transmitted and monitored in real time of protective structures to
prevent damage to the dam, as well as search for people in flooded areas with subse-
quent adjustment actions of the Russian Emergencies Ministry.

Considering the experience of unmanned aerial vehicles in the interests of the
Russian Emergencies Ministry, the following generalizations can be made:

- the economic feasibility of the use of unmanned aerial vehicles is due to the
ease of use; the ability to take off and to land on any desired territory;

- the operational headquarters receives reliable video and photographic infor-
mation to efficiently manage the forces and means of localization and liquidation
of emergency situations;

- the ability to transfer video and photo information in real time to control cen-
ters can quickly affect the change in the situation and make appropriate management
decisions;

- ability of manual and automatic use of unmanned aerial vehicles.

In accordance with the Regulation "On the Ministry of the Russian Federation
for Civil Defense, Emergencies and Elimination of Disaster Relief" EMERCOM
of Russia is the only authoritative body on the federal level, the Office of the Unified
state system of emergency management [2]. The effectiveness of such a system
is largely determined by the level of its technical equipment and the precise organiza-
tion of the interaction of all of its constituent elements.

In order to resolve the problem of collection and processing of information
in the field of civil defense, prevention of population and territories from emergency
situations like fire hazards, increase in the safety of people at water bodies, as well as
sharing this information it is important to develop technologies that will allow bases,
located in outer space, air, on land, or on water, to be built.

The time factor is crucial in the planning and implementation of measures that
will go to protect the population and territories from emergency situations and fire
safety. The level of economic damage from disasters and the number of affected citi-
zens greatly depends on a timely relay of information about emergencies to the lead-
ership of the Russian Emergencies Ministry and various levels of rapid response.
At the same time in order to make appropriate operational decisions, it is necessary to
submit complete, objective, and reliable information that is accurate and not distorted
or modified because of the subjective factors.

Thus, the further introduction of unmanned aerial vehicles will contribute sig-
nificantly to filling information gaps regarding the dynamics of the disaster. The most
crucial task is the discovery of a disaster. The use of only one unmanned aircraft can
be very effective against slowly developing disaster or emergency situation especially
when in relative proximity to the deployment forces or means that are capable of its
elimination. Thus, combined with data from other means such as that from outer
space, ground or water surface-based, information can be presented in detail and can
then show the whole picture of upcoming events, as well as the location and severity
of an emergency situation.
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It is urgent and crucial to equip the EMERCOM of Russia with new robotic
systems. Development, production and implementation of such equipment is quite
a complex and capital-intensive process, however, the cost of such equipment will be
covered by the economic effects of prevention and liquidation of emergency situa-
tions. Russian Federation suffers enormous economic losses from fires alone. Conse-
quently, the Russian Emergencies Ministry is upgrading and retrofitting the programs
designed to enhance units of EMERCOM of Russia with modern technologies
and equipment for the years of 2011 through 2015.

Analysis of the response of control units and the federal forces in the emergen-
cy situations of the summer-autumn floods in 2013 in the Far Eastern Federal District
stressed the relevance of the use of unmanned aerial vehicles vehicles in the interests
of the Russian Emergencies Ministry; in connection with this, a decision was made
to create a division of unmanned aerial vehicles.

Along with this, there are a number of problems that must be addressed before
the unmanned aircraft will be widely distributed; among them is the integration
of drones in a way that will not pose a threat to manned aircraft, mainly in terms
of collision technology for both civilian and military purposes. In carrying out the
specific rescue operations, EMERCOM of Russia has the right to use its facilities [3];
In this regard stringent regulatory restrictions or bans of use of unmanned aerial vehi-
cles in the interests of the Russian Emergencies Ministry are nonexistent. However,
the issue of legal regulation of the development, production, and application of un-
manned aircraft in general has not yet been resolved.
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