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PE®EPAT
JlunimomHas padorta: 57 crpanui, 31 pucyHok, 1 Tabnuia, 11 HCTOYHUKOB.

UHTEJUJIEKTYAJIBHBIE CHUCTEMBI, CBEPTOYHBIE HEMWPOHHBIE
CETU, OBHAPYXXEHUE MCTOYHHKOB OTKPBLITOI'O OI'HS, OBYUEHWE
HEMPOHHOU CETHU, CBEPTKA, ITYJUIMHT, GOOGLE COLLAB

Obvexm uccnedo8amnus — H@ﬁpOCGTeBBIG TCXHOJIOTHH B HHTCIUICKTYAJIbHBIX
CHUCTCMax.

Llenv pabomer — MPOEKTUPOBAHNE MHTEIUIEKTYaIbHOW CUCTEMBI OOHAPYKECHHUS
VMCTOYHUKOB OTKPBITOIO OTHS.

Memoowvr  uccnedosanus ~—  CpPaBHUTENBHBIX  aHAJIW3, KOMIIBIOTEPHOE
MOJICJINPOBAHHUE.

B pabote paccmarpuBaroTCs CyIIECTBYIOIIUE HEHPOCETEBBIE TEXHOJIOTHH C
[EJIbI0 HWHTErpAallMM B CO3/JaHHYIO MHTEIUICKTYalbHYIO CHUCTEMY OOHapyKeHHsI
HMCTOYHUKOB OTKPBITOTO OTHs. PaccMaTpuBaroTCs apXWUTEKTypbl HEMPOHHBIX CETEM.
CrpoekTupoBaHa apXUTEKTypa HEHPOHHOW CeTH /Jid OOHApY>KEHUS BO3TOPAHMUIA,
chopMUpOBaHbl BBIOOPKHM JAHHBIX JUISI OOYYEHHs] U IIPOU3BEICHO OOyUYCHHE CETH.
[TpousBenén ananus 3¢(HEKTUBHOCTH BBIXOJIOB CETU C MOMOIIBIO PA3JIMYHBIX METPUK.
CrpoekTupoBaHa WHTEJUICKTYyalIbHasl CUCTEMa OOHAPYKEHUsI HCTOYHUKOB OTKPBITOTO
oras. [IpenmosxeHbl MeToIbI 0OecTIeueHUsT OE30ITaCHOCTH CUCTEMBI.

PesynbraTom JTUTITIOMHOM paboThI SIBIISICTCSL: CIIPOEKTHPOBAHHAS
WHTEJUICKTyaIbHasi CUCTEMa, MOIU(MUIIMPOBAaHHAS 00y4YeHHAs! CBEPTOUHAs] HEMpOHHAs
CeTh apXUTeKTyphl THNA InceptionV3 st 3agaum oOHApYKEHUST BO3TOPAHUM.

[Tony4yeHHsie pe3yabTaTbl MOXHO HCIIOJNB30BaTh JJIi MOHUTOPUHTAa U
oOecrieueHus MokapHOM 0€30MMaCHOCTH Ha YJIUIAaX TOPOa, a TAKKE B IPOMBIIIIEHHBIX
Y YaCTHBIX TIOMEIICHUSX.

OcHOBHBIE pe3yabTaThl PadOTHl JOKIAIBIBAIIUCH W OBUTM OMYyOJIMKOBAaHBI B
MaTepuaax CICAYINNX KOHGEpEeHITHH:

— KBsanrtoBas anekrponuka: marepransl X1V MexayHap. Hayd.-TexXH. KOH(.,

Mumnck, 21-23 Hos16. 2023 1., Munck, BI'Y.



PODEPAT

JlpiruioMHast mparna: 57 craponak, 31 Mamonak, 1 Tabmina, 11 KpbIHiLL.

[HTOJIEKTYAJIBHBIS CICTAOMBI, CBEPTOYHBIE HEWPOHABBISI
CETKI, BBISIYJIEHHE KPBIHII] AJIKPBITATA AIHIO, HABYYAHHE
HEMPOHABAU CETKI, CKPYTKA, ITYJIJIMHT, GOOGLE COLLAB

Ab'ekm Oacnedaseanmns — HEUpPOCETEBas TOAXHAIOTIT Y I1HTINCKTyaJIbHBIX
cicTAIMax.

Mb>ma npaysi — nipaeKTaBaHHE IHTAJIEKTyallbHA CICTAMBI BBISYJIEHHS KPBIHIIL
aJIKpbITara arHio.

Memaowl 0acnedasanns — NapayHaIbHBIX aHAJI3, KAMITIOTIPHAE MaJIdJIsIBaHHE.

VY mpampl pasmisiaroliia ICHYHOUbISE HeWpoceTeBas TIXHAIOrl 3 MATai
IHTArpalbll ¥ CTBOPAHYIO IHTAJIEKTYaIbHYIO CICTAMY BBISYJICEHHS KPBIHII aJKpbITara
arro. Pasmisinaroriiia apxiTakTypsl HelipoHaBbIx ceTak. CripaekraBaHast ApXiTIKTypa
HEHWpOHaBail CeTK1 JJIs BBISYIICHHS Y3rapaHHsy, chapMaBaHbls BEIOAPKI 1a13€HBIX IS
HaBy4YaHHs 1 BbIpabJiieHa HaBy4YaHHE ceTKi. BoipabieHsl aHani3 3(heKThIYHACIII BbIXaaay
CeTKI 3 jamamorail po3HbIX MeTphIK. CrpaekTaBaHas I1HTIJEKTyajdbHas CICTIMa
BBISIYJICHHSI KPBIHIIL aJKpbITara aruto. [IpananaBanbsl MeTaabl 3a0eClaudHHS OsICTIEK]
CICTOMBI.

BreiHikam npITIOMHAR Tparel 3'syiiseniia: chpacekTaBaHas 1HTAJICKTyajbHas
cictoMa, MajbidikaBaHasi HaBy4daHash CBEPTOYHAS HEUPOHHBIX CETKY apXITIKTYpPhI
Teiy InceptionV3 nist 3a1aubl BRISYJICHHS Y3rapaHHsY.

ATpbIMaHBIS BBIHIKI MOKHA BBIKAPBICTOYBAIh JIJISI MAHITOPBIHTY 1 3a0€CTITYIHHS
nakapHaii OsiCTieKki Ha ByJillax ropaja, a Takcama ¥ TMPaMbICIOBBIX 1 MPBIBATHBIX
NaMSAIIKAHHSIX.

ACHOYHBISI BBIHIKI Mpallbl TaKIaBaiicsa 1 ObUTl amyOIiKaBaHbIS ¥ MaTIphIsIax
HACTYTIHBIX KaH(EPIHIIBIN:

— KBanTaBas anextpoHika: Marapeisuibl XIV MixkHap. HaByK.- TOXH. KOH(.,
Minck, 21-23 nicramanma. 2023 1., Minck, BJ1V.



ABSTRACT

Thesis: 57 pages, 31 drawings, 1 table, 11 sources.

INTELLIGENT SYSTEMS, CONVOLUTIONAL NEURAL NETWORKS,
OPEN FIRE SOURCE DETECTION, NEURAL NETWORK TRAINING,
CONVOLUTION, PULLING, GOOGLE COLLAB

The object of research — neural network technologies in intelligent systems.
Objectives — design an intelligent system for detecting open fire sources.
Methods — comparative analysis, computer simulation.

The work examines existing neural network technologies with the aim of
integrating them into the created intelligent system for detecting open fire sources. The
architecture of neural networks is considered. The architecture of a neural network for
detecting fires was designed, data samples for training were generated, and the network
was trained. The efficiency of network outputs was analyzed using various metrics. An
intelligent system for detecting open fire sources has been designed. Methods for
ensuring system security are proposed.

The result of the work is: a designed intelligent system, a modified trained
convolutional neural network of the InceptionV3 type architecture for the task of fire
detection.

The results obtained can be used to monitor and ensure fire safety on city streets,
as well as in industrial and private premises.

The main results of the work were reported and published in the proceedings of
the following conferences:

— Quantum electronics: materials of the XIV International. scientific-technical
Conf., Minsk, November 21-23. 2023, Minsk, BSU.



