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CONCEPT AND CLASSIFICATION OF UNMANNED 

AIRCRAFT 
 

Harbuz SerhiiViktorovich 
Candidate of technical sciences, 

associate professor of the department 

National University of Civil Defense of Ukraine 
 

Karpova Daryna Ihorivna 
teacher of the department 

National University of Civil Defense of Ukraine 
 

Bezuhla Yuliia Serhiivna 
Candidate of technical sciences, 

associate professor of the department 

National University of Civil Defense of Ukraine 
 

An unmanned aerial vehicle is an aircraft without a pilot, crew or passengers on 

board, the control of which is carried out automatically and/or remotely with the help 

of unmanned aircraft systems (unmanned aircraft complex), which is an integral 

component of UAVs and includes ground control and system communication with 

BpLA. 

UAV piloting can take place both in remote mode with the help of an operator, and 

in automatic mode with the help of various control systems, the latter of which include, 

for example, autopilot systems, or programs that allow you to control the drone in 

autonomous mode along a predetermined trajectory and route, which partially or 

completely does not require the intervention of the pilot-operator. 

UAVs are classified based on their purpose, technical characteristics and 

parameters depending on their type, size and weight, flight height and range, power 

plant, control method, etc. 

Depending on the type, drones are divided into: 
1) Aircraft-type UAV. That is, aircraft with fixed wings like an airplane. 

 

 
Figure 1.1 shows an aircraft-type UAV of the Cetus model of the Abris company 

(Ukraine) 
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2) UAVs of multi-rotor and/or helicopter type, having a rotary a wing (rotor) like 

a rotorcraft. 

 

 
Figure 1.2 shows the DJI Matrice 300 RTK multi-rotor UAV (China) 

 

Unlike aircraft-type drones, which use a variable-angle blade configuration of main 

rudders and ailerons, a multi-rotor drone has two or more propellers corresponding to 

its total number of rotors, as well as relatively simple flight controls. Depending on the 

number of rotors, drones are divided into: 

– tricopters – equipped with three motors; 

– quadcopters – equipped with four motors; 

– hexcopters – equipped with six motors; 

- octocopters - equipped with eight motors. 

The most common type of multirotor drones is a quadcopter. Externally, its body 

usually has a cross-shaped appearance, and the rotors with which it is equipped are 

usually located at its ends. To direct the movement and flight of the quadcopter, a 

mechanism is provided that causes the first pair of propellers to rotate in one direction, 

and the other in the opposite direction. 

Thus, by changing the relative speed of the diametrically located one-to-one 

propellers, control of the flight and movement of the glider is achieved. 

This configuration of the propellers makes it possible to reduce the net rotational 

moment around the angle of movement of the aircraft to zero, and due to the creation 

of the opposite rotational moment, it is possible to fly without a tail rotor, which is 

usually equipped with helicopters. 

Thus, taking into account the small size, simple control system and relatively low 

price, the quadcopter became one of the most popular UAVs on the private market, 

which as a result allowed its wide application not only for entertainment, commercial, 

military or law enforcement purposes, but also during the commission of torts, 

including using it as a tool to commit a crime. 

It should also be noted that other types of motorized and non-motorized UAVs can 

be found in the literature, which are distinguished by their design features into 

paragliders, hang gliders, derailleurs, drones based on the bionic principle of a flapping 

wing (macholot, ornithopter), which copies the movements of birds or insects, etc. , 

but all of them have not found their wide application in practice, and at the moment, 

they remain only experimental samples. Depending on the size and maximum take-off 

weight, drones can be divided into three groups, namely: 
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1) UAVs, the maximum take-off weight of which does not exceed 50 kg, namely: 

- ultralight - take-off weight up to 5 kg; 

- lightweight - take-off weight up to 50 kg. 

2) UAVs, the maximum take-off weight of which is from 50 to 300 kg, namely: 

- small - with a take-off weight of up to 100 kg; 

- medium - with a take-off weight of up to 300 kg. 

3) UAVs with a maximum take-off weight of 300 kg or more (see Fig. 1.6), namely: 

- heavy - with a take-off weight of up to 1000 kg; 

- super heavy - with a take-off weight of more than 1000 kg. 

According to NATO standards, depending on the flight height and radius 

actions, drones are divided into three classes, namely: 

1) UAVs, the range of which does not exceed 40 km: 

– nano – with a range of up to 1 km and a flight height of up to 100 m; 

– micro – with a range of up to 10 km and a flight height of up to 3 km; 

– mini – with a range of up to 40 km and a flight height of up to 3 km. 

2) UAVs, the range of which does not exceed 500 km: 

– short range – with a range of up to 150 km and a flight height of up to 4 km; 

- medium range - with a range of up to 500 km and a flight height of 5 to 8 

km 

3) Long-range UAVs (more than 500 km): 

– LALE – a range of over 500 km and a flight height of up to 4 km; 

– MALE – radius of action over 1000 km and flight height up to 8 km; 

– НАЛЕ – a range of more than 4,000 km and a flight height of up to 20 km. 

Considering the above, depending on the flight range, drones 

it is possible to divide into short range (up to 100 km), short range (up to 150 km), 

medium range (up to 500 km), long range (over 500 km). 

Depending on the type of engine, drones are divided into electric ones and those 

that work on an internal combustion engine, including on hydrogen fuel (piston, rotary, 

gas turbine and jet) the Turkish combat drone MIUS, which is equipped with a 

Ukrainian AI-25 jet engine developed by KB Motor Sich (Ukraine) 

Depending on the term of use, drones are divided into reusable (reconnaissance, 

reconnaissance-strike, transport, weapons carriers, with enhanced functionality of 

carriers, with possible separation, interceptors) and single-use (false targets, barrage 

kamikaze, reconnaissance-strike kamikaze, interceptors). 

The above classification is not final, and therefore it is possible to find another 

division of BpLA in the literature. So, for example: 

– depending on the purpose and scope of use of drones 

are divided into military, civil, commercial, industrial; 

- by remote, automatic and combined control method; 

- according to the nature of tasks for strategic, operational-tactical and tactical, 

which can perform such tasks as observation, collection 

reconnaissance data of the area and objects. 

It should be noted here that the International Civil Aviation Organization of the 

United Nations, which is responsible for the organization of world aviation, does not 
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classify flight models (model aircraft of reduced or miniature size) used for 

entertainment or air sports as UAVs. In turn, US legislation includes any unmanned 

aerial vehicle, regardless of its size, as an unmanned aerial vehicle. 

In Ukraine, the relationship to remotely controlled aircraft models is not clearly 

defined and remains open, and the regulation of civilian drones is regulated by the State 

Aviation Service of Ukraine. 
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