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2. Prevention of military emergencies of a local level based on the results of acoustic monitoring of their sources

Pedepar:

1. Incepraniiina po60Ta IpUCBIY€HA BUPIIEHHIO B)KJIMBOIO HAYKOBO-TIPAKTUYHOTO 3aBIAHHS Y Tajys3i IUBiIbHOTO
3aXMCTY — yIOCKOHAJIEHHIO NIPOLeCy 3an06iraHHs BUHUKHEHHIO HAJ[3BUYAaHUX CUTYyalill BOEHHOTO XapaKTepy
MiCLIEBOTO PiBHS, LIJISIXOM BIIPOBAI)KEHHS aKyCTUYHOTO MOHITOPHUHTY [7151 BUSIBJIEHHS Ta ifeHTUdikauii Ha TepuTopii
MicT ix mxepes. [TogaHo 3arajbHy XapakTepUCTUKY AucepTaliiiHoi po6oTu. O6IpyHTOBaHA aKTyalbHICTh TEMU
nucepratii, cpopMyIbOBaHO METY POOOTU Ta OCHOBHI 3aBIaHHs AOCJiI)KEHHS, [I0Ka3aHO 3B’5130K pOOOTH 3
HayKOBMMM Iporpamamu. HaBeneHo gaHi mpo 0cobucTuil BHECOK 30,00yBava, anpoballilo po6oTu Ta myo6stiKauii.
[IpoBeeHO aHai3 HaA3BUYAMHUX CUTYALLil, SIKi [TOB'SI3aHi 3 MacCIITAOHUMU MOKEXKXAMU, TEPOPUCTUYHUMU aKTaMU
Ta BUIIQJKaMU 3aCTOCYBaHHS 0€3I1iJIOTHUX JliTallbHUX anapaTiB Ha TepuTopii YkpaiHu 11oKa3as, 110 6il1b1IicTh
HeOe3NeYHYX N0l MaloTh HACJIiAKY Bifl arpecii Ta B yMOBax yBeJI€HHSI B I€p>KaBi IPaBOBOTO PEXXUMY BOEHHOTO
CTaHy, 10 IPU3BOAUTS JI0 3HAUYHUX BTPAT y iHPPaACTPYKTYypi Ta cepen, HaceseHHs. Taki iHUAeHTH miaTBEepaXYOTh

HEeOOXiJIHICTh IIOCUJIEHHS 3aXO/1iB 3al100iraHHs] BUHMKHEHHIO Ha/I3BUYallHUX CUTYalliil Ta BIOCKOHAJIEHHS IIPOLeAyP



pearyBaHH4 Ha HUX. 1. Bnepue po3po6seHo (3a ctangaptom IDEF0) cTpyKTypHO-(QYHKLiIOHANIbHY MOJIEJIb
CTpaTerivyHoro po3BUTKY CUCTEMHU Oe3IeKH MiCTa 3 ypaxyBaHHSIM HOPMaTHBHO-TIPAaBOBOi 6a3u YKpaiHu Ta HasBHOCTI
B Iep>KaBi BiANOBIZHUX MexaHi3MiB (pecypciB), e Ipoliec peecTpallii 3arpo3 s XUTTEAiSIbBHOCTI MicTa BKJIIOYae
opraxizatito (piHaHCOBOrO ay4uUTy, MOHITOPUHTY COLIiaJIbHOTO CTaHy Ta JOBKiJJIS, BileOCIIOCTEPEXKEHHH,
pagialiiiHoro, XiMiYHOro Ta 6i0JI0riYHOr0 MOHITOPHUHTY, @ TAKOXK CIIEKTPAJIbHOTO aHasli3y BUITPOMiHIOBAHb Bif|
Ikepes Hebesmnek. B po3pobiieHy MoJesnb 3aKkiafieHo IPUHLMIIN Ta KpUTepii epeKTUBHOCTI 3aCTOCYBaHHS
CIIEKTPaJILHOTO aHaji3y aKkyCTUYHOTO IIPOCTOPY MiCTa 1151 HENIEPEPBHOTO Ta TPXBAJIOTO PeajbHOrO 4acy
OIIEPATUBHOIO MOHITOPMHIY JKEPEJl HaJ3BMYallHUX CUTYallill BOEHHOI'O XapaKTepy MiCLIeBOro piBH4. 2. Biepie
PO3pO6JIEHO KOTHITUBHY MOZIEJIb 0COOJIMBOCTE (PYHKLIOHYBaHHS KPUTUYHOI iHPPaCTPYyKTypH MicTa B yMOBax
3arpo3 Ta e(peKTUBHOCTI 3aCTOCYBaHHS aKyCTMYHOTIO MOHITOPUHIY 1715 3a1106iraHHs HaI3BUYaliHUX CUTYallii
BOEHHOT0 XapaKTePy MICLI€BOro PiBHSI, 3 BpaXyBaHHSIM B3a€MO3BI3KiB MK IIOKa3HUKaMU (PiHAHCYBaHH4,
pecypcHOro 3a6e3redeHHs], CTaHOM TeXHOJIOTiYHOro 00JIafiHaHHS, SIKICTIO IIPOAYKLi, 8 TAKOK YNCENbHICTIO i
kBasiikauieto nepconany. Kpim Toro, B Mogiesii BpaxoByeThCsl HEraTUBHUI BILJIMB HA YMOBU HOPMaJIbHOTO
(YHKLiIOHYBaHHS 00'€KTYy Pi3HMX 30BHIIIHIX Ta BHYTPILIHIX 3arpo3 (y BUIJIsii piHaHCOBUX PUBUKIB, IPUPOJHUAX
PU3MKiB, TEXHOT€HHVX PU3UKIB, COLia/IbHUX PU3UKIB, iHPOPMaLiIHUX PU3KKIB, IOKEXHUX PU3UKIB TOILLO) Ta
HACJIIKY Bif HUX Y BUIJISAI COLiaJIbHUX, MaTepiaIbHUX Ta €KOJIOTIYHUX 30UTKIB, a TAKOXK BPAaXOBY€ETHCS IO3UTUBHUIN
BILJIMB PE3YyJIbTATiB BIPOBA)KEHHS CUCTEMHU aKyCTUYHOIO MOHITOPHUHTIY (sIKa CIIpUsie CBOEYACHOMY BUSIBJIEHHIO Ta
ineHTH}iKaLii NO>XKE>XXHUX 3arpo3, aTakK i3 3aCTOCYBaHHSM 0€3I1iJIOTHUX JIiTaJIbHUX allapaTiB Ta TEPOPUCTUYHUX il i3
3aCTOCYBAaHHSIM BOTHENAasbHOI 36poi). 3. HabyB ogaiboro po3BUTKY, 32 Pe3yibTaTaMU €KCIIepUMEHTAJIbHUX
IOCTiI)KeHb MOXKJIMBOCTEH CIIEKTPaIbHOrO aHajli3y akyCTUYHOIO IIPOCTOPY 1O/0 BUSBJIEHHS Ta ifeHTUdiKaLii
Hebe3NeYHUX N0l Ha TepUTOPii MiCT, MeTOJ, 3ar106iraHHs] BUHMKHEHHIO HaJI3BUYaHUX CUTYallill BOEHHOTO
XapaKTepy MiCLleBOro piBHSL. [0 KEPYIOUOro aJrOpUTMy peasidallii IbOro MeTOy BKJIIOU€HO BUKOHAHHS IT'SITU
npouenyp: 1) MOHITOPUHT aKyCTUYHOI'O IIPOCTOPY MicTa (32 JOIIOMOT0I0 CUCTEMU Ha3eMHUX aBTOMATU30BaHUX
IIPUCTPOIB aKyCTUYHOTO KOHTPOJIIO Ta IAaCUBHOI JIOKallii Aykepes Hebe3eK) Ta aHali3 NPUUHSITOrO aKyCTUYHOTO
cyrsaiy (gxom QinbTpalii IyMiB Ta 4aCTOTHOTO aHaJli3y «KOPUCHOTO» CUTHAJIY); 2) BUSIBJIEHHS Ta ineHTu(ikawii
He6e3Me4HOi 1ol (IIIXOM MOPIBHSIHHS aMIUIITYAHO-4aCTOTHUX XapaKTE€PUCTUK IIPUIHSATOrO aKyCTUYHOTO
CHTHAJy 3 JaHUMU 6aHKy JaHUX Ta 3HAHb XapaKTepPUCTUK aKyCTUYHUX CUTHAJIIB Bil BiloOMUX HeOe3NeyHuX Noii);
3) MoZiesIIOBaHHS Ta aHaJli3 3arpo3yu BUHUKHEHHs] HC BOEHHOTr0 XapaKTepy MiCLIEBOrO PiBHS; 4) yXBaJeHHS pillleHb
IIOZ0 HENOMYIIEHHSI PO3BUTKY HEOE3IEeYHOI Oil Ha TEPUTOPIi MiCTa 0 HAN3BUYAHUX CUTYalill BOEHHOTO
XapakTepy MiCLIeBOTo piBHS; 5) KOOpAMHALS Ail BiIIOBIIHNX CJIyKO MicTa.

2. Here's a professional technical translation of the Ukrainian text into English: Dissertation Abstract The
dissertation addresses an important scientific and practical task in the field of civil protection - improving the
prevention process of local-level military emergencies by implementing acoustic monitoring to detect and identify
their sources in urban areas. The paper presents a general description of the dissertation research. The relevance
of the dissertation topic is substantiated, the purpose and main research objectives are formulated, and the
connection with scientific programs is demonstrated. Data on the author's personal contribution, work
approbation, and publications are provided. An analysis of emergencies related to large-scale fires, terrorist acts,
and cases of unmanned aerial vehicle usage on the territory of Ukraine has shown that most dangerous events
have consequences from aggression and occur under the conditions of martial law, leading to significant
infrastructure losses and civilian casualties. Such incidents confirm the necessity of strengthening emergency
prevention measures and improving response procedures. For the first time, a structural-functional model of the
strategic development of the city security system has been developed (according to the IDEFO standard), taking
into account the regulatory framework of Ukraine and the availability of appropriate mechanisms (resources) in
the state. In this model, the process of registering threats to city life includes organizing financial audits,
monitoring social conditions and the environment, video surveillance, radiation, chemical and biological
monitoring, as well as spectral analysis of emissions from hazard sources. The developed model incorporates
principles and criteria for the effectiveness of applying spectral analysis of the city's acoustic space for continuous
and long-term real-time operational monitoring of sources of local-level military emergencies. For the first time, a



cognitive model of the functioning peculiarities of city critical infrastructure under threat conditions and the
effectiveness of acoustic monitoring for preventing local-level military emergencies has been developed, taking
into account the relationships between indicators of financing, resource provision, technological equipment
condition, product quality, as well as personnel numbers and qualifications. Additionally, the model accounts for
the negative impact of various external and internal threats on normal facility operations (in the form of financial
risks, natural risks, technological risks, social risks, information risks, fire risks, etc.) and their consequences in the
form of social, material, and environmental damages. The model also considers the positive impact of
implementing an acoustic monitoring system (which facilitates timely detection and identification of fire threats,
unmanned aerial vehicle attacks, and terrorist actions using firearms). Based on experimental research results
regarding the capabilities of spectral analysis of acoustic space for detecting and identifying dangerous events in
urban areas, a method for preventing local-level military emergencies has been further developed. The control
algorithm for implementing this method includes five procedures: 1) monitoring the acoustic space of the city
(using a system of automated ground-based acoustic control devices and passive location of hazard sources) and
analyzing the received acoustic signal (by filtering noise and frequency analysis of the "useful" signal); 2) detection
and identification of dangerous events (by comparing amplitude-frequency characteristics of the received acoustic
signal with the database of acoustic signal characteristics from known dangerous events); 3) modeling and analysis
of the threat of local-level military emergencies; 4) decision-making to prevent the development of dangerous
events in the city territory into local-level military emergencies; 5) coordination of relevant city services.
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