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The methods of construction of a computer system monitoring of household 
waste based on environmental monitoring of the water environment, atmospheric air, 
soils, Ю ltrate and hazardous waste have been developed. The main stages of waste 
monitoring and the minimum frequency of measurements of surface and groundwater 
and landЮ ll gas parameters have been determined. A new method for measuring 
the concentration of a substance has been suggested, which is to measure the time 
parameters of pulsed ultrasonic signals in controlled and n-reference substances, 
which is characterized by high accuracy.
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IDENTIFICATION OF DRONES IN A DEFINED TERRITORY
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12, S.Bander  St., Lviv, 79013, Ukraine

Different modern methods of detecting drones, which are based on various 
physical principles of signal transformation and processing, have been examined 
and analyzed. The system of identiЮ cation of drones has been suggested, the basis of 
which is the analysis of signals of vibration and oscillations of the body. The work 
of the system is based on the processing of signals in time-frequency, wavelet area. 
After the identiЮ cation of the drone, a method of creating the interference and its 
interception, to further eliminate it, has been presented.

Keywords: detection of quadcopter, neutralization of quadcopter, vibration of 
the body of the drone, identiЮ cation of the drone.
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Research Methodology. The principles of complexity, reliability and scientiЮ c 
objectivity have been the methodological basis of the study, having already grounded 
on the priority of sustainable development. To identify the degree of the topic 
elaboration there have been included some general scientiЮ c methods � comparison, 
analysis, synthesis, which have made it possible to isolate the most signiЮ cant in the 
selected editions and series created of computer systems for monitoring household 
waste, and ensured the integrity of the problem considered. 

Results. In the research, the methods of constructing computerized monitoring 
systems for household waste have been isolated and analyzed, and it has been 
emphasized on its distinction from environmental monitoring. The indicator of the 
level of ecological safety of the region, the structure of household waste monitoring and 
a new method for determining the concentration of a substance have been suggested.

Novelty. The scientiЮ c novelty of the obtained results is that the methods of 
constructing monitoring systems that extend and enrich the presentation of waste 
monitoring have been suggested; the essential components of its concept of 
sustainable development have been explored and elucidated. The novelty of the 
method for determining the concentration of a substance has been  conЮ rmed by the 
patent of Ukraine for the invention.

Practical SigniЮ cance. Waste monitoring systems are part of an integrated 
waste management system, which has a remarkable scientiЮ c and practical value for 
reducing the environmental impact of waste, improving the population and reducing 
the annual waste of recycled raw materials. Factual Ю ndings of the article can be used 
in the introductory courses on the environmental technologies.
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IDENTIFICATION OF DRONES IN A DEFINED TERRITORY

Nakonechnyy A., Berezhnyi I.

National University �Lviv Polytechnic�  12, S.Bandera St., Lviv, 79013, Ukraine
andrnakon@gmail.com

Research Methodology. The research methodology is to obtain an approach 
to detect the presence of a drone by identifying and analyzing signals from the two 
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main types of motion of the UAV body, namely the hull displacement and the hull 
vibration caused by the rotation of the screws and subsequent processing of these 
signals and Ю ltering noise. After the UAV is identiЮ ed in the airspace, measures are 
taken to neutralize it, using the method of intercepting control or creating noise at 
the control frequencies.

Results. The suggested system for detecting the presence of drones, based on the 
identiЮ cation and assessment of the mutual wavelet spectrum, has been determined 
on the basis of the information received about the vibration of the drone hull and its 
vibrations, which are transmitted from the unmanned aerial vehicle. 

Novelty. The use of a small-Ю eld region for the conversion of input signals 
provides high efЮ ciency of Ю ltering and identiЮ cation of signals, signiЮ cantly 
improves the resolution and transmission coefЮ cient in the spatial region of the 
small-Ю eld conversion.

Practical SigniЮ cance. This development signiЮ cantly reduces the price of the 
drone identiЮ cation system. Also, the system has the ability to effectively identify a 
large number of drones at the same time.
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Research Methodology. The methodology of mathematical logic and the theory 
of sets have been used in the research.

Results. The most signiЮ cant theoretical result is the creation of a new 
methodology, which is based on the introduction of positions in the binary Cartesian 
product of sets. The operations of mathematical logic and algebraic methods of 
description of algorithms based on mathematical logic do not take into account the 
positions. New operations of -, -, -conjunction (disjunction) and positional 
inverting have been deЮ ned, which take into account the positions. The properties of 
these operations have been formulated and proved. The mutual unambiguousness has 
been established between the classical operations of conjunction (disjunction) and 
the operations of -, -, -conjunctions (-disjunctions). The ordering of formulas by 


