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AHHOTAIUSA

JluniomHast padbora, 68 c1p., 21 ucTouHUK, 4 pUCYHKA.

KmoueBble caoBa: OBHAPYXEHUE OBBEKTOB, JIETATEJIBHBIE
ATIIIAPATHI, HEMPOHHBIE CETH, YOLO, BUJIEOTPAHCJIALIMSA, RTSP,
CTABWIN3ALIMA BUAEO, KOMITBIOTEPHOE 3PEHUE.

OO0beKkTbl HCCIEAOBAHMS — METOJbl U TEXHOJIOTMM JUIsi OOHApYKEHHS U
pacro3HaBaHMs JIETaTEIbHBIX allapaToB B BUJIEONOTOKE C HCIOJIb30BAHUEM
HEHPOHHBIX CeTeH, BKJIIOYas CHUCTEMbl BHUACOTPAHCISIIMM U alTOPUTMBI
cTabUIM3aIKi N300paKEHUSI.

Henu ucciegnoBanuss — pa3paboTKa M HCCIEAOBAHUE MPOTOTUIA CHCTEMBI
oOHapy KeHHUsI JIETATEIBHBIX alapaToB Ha OCHOBE HelpoceTeBoit Mmoaenu YOLOvV1],
MHTETPUPOBAHHOW C CHCTEMOH BHAEOTpaHCIAIMM 1o npotokony RTSP, a taxxke
aHaJIn3 METOJIOB CTAaOMIIM3AI[MH BUICO /7S TIOBBIIICHUS KaueCTBa ICTEKIINU.

Metoabl mHcciIe0BaHUsI — CHCTEMHBIM aHaiM3 MpPEeIMETHOM obnacTu,
CPaBHUTEJIbHBIM  aHaNU3  CYLIECTBYIOIIMX  TEXHOJOTMH M IPOTOKOJIOB,
IPOEKTUPOBAHUE  APXHUTEKTYphl  MPOTPAMMHOTO  KOMIUIEKca,  pa3paboTka
IPOrpaMMHBIX MOJyJIeH, SKCHEPHUMEHTAIbHOE TECTUPOBAHME, aHAJIU3 aJTOPUTMOB
cTaOMJIN3aIlMU BUEO.

B pe3yJabTarte uccjiegoBaHus — pa3pabOTaH MPOTOTUIl CUCTEMBI, BKIIFOUAIOLIUI
MoayJb Bujeotpancisiuu RTSP, cepBepHbIit MOIynb aHanu3a ¢ MCIOIb30BAHUEM
YOLOV11 u knuentckuit untepdeiic. [Ipoananuzupoana 3¢(HheKTUBHOCTH CHCTEMBI
Ha TECTOBBIX JaHHBIX, MCCIEAOBAaHbl METOIbl CTAOMJIM3ALMU BUJEO U OLEHEHa X
PUMEHUMOCTb.

OO0JsiacTu TNpPUMEHEHUSI — CHUCTEMbl O€30MAaCHOCTH M  MOHHUTOPHHIA,
aBTOMATHU3MPOBAHHBIE CUCTEMbl HAOIIOACHUS, POOOTOTEXHUKA, aHAJIN3 BO3YIIHOTO

IIPOCTPAHCTBA.



AHATAIDBIA

Jpimutomuas pabora, 68 crap., 21 kpbiHina, 4 MaTIOHKI.

Katouassis ciaoBbi: BOISITYJIEHHE AB'EKTAY, JIATAJIBHBIS ATTAPATHI,
HEMPOHHBISI CETKI, YOLO, BIIDATPAHCIIAIBIL, RTSP, CTABIII3AIIBII
BI/IDA, KAMITIOTAPHBI 3POK.

AO'eKTBI JacjieqaBaHHsl - METAJIbl 1 TOXHAJIOT1 JIJIsl BBISYJICHHS 1 pacria3HaHHS
JATANBHBIX amaparay y BIIPAaCTPYMEHI 3 BBIKAPbHICTAHHEM HEHPOHHBIX CETak,
YKJTIOYAI0Ubl CICTAMBI BIIPATPAHCIISIIIBIL 1 aJTapbITMBI CTa01Ti3a11bl1 BHISBHI.

Mbsra npacjenaBaHHsl - pachpaioyka 1 Jaciie/laBaHHE MparaThilia CICTAIMBI
BBISIYJICHHS JIATAJbHBIX arapaTay Ha acHoBe HelpocerkaBal Mamam YOLOvII,
IHTATpaBaHail 3 cicTAMai BiIPaTpaHcALbl na mnparakoige RTSP, a takcama anami3
MeTajiay cTabiaizalbli Bija sl HaBBIIIIHHS SKACI IITIKIIBII.

Meraasl jgaciaexaBaHHsl - CICTOMHBlI aHali3 IMpaJMeTHail BoOiacl,
napayHajlbHbl ~aHaNI3 ICHYIOUBIX TAXHAJOTIA 1 TMparakojay, MpaeKTaBaHHE
apXITOKTYpbl IparpaMHara KOMIUIEKCY, pacmparjoyka MparpaMHbIX MOJIYJIAY,
AKCIIEphIMEHTANIbHAE TACLIPABAHHE, aHAJI3 ajrapblTMay cTadiiai3albli BiIda.

Y BbIHiIKY Jac/jielaBaHHsl - paclipaliaBaHbl MPATATHIN CICTAMBI, K1 YKIrO4ae
MoAyJb BimrarpaHcisnblli RTSP, cepBepHbl Monaynb aHamidy 3 BbIKapbICTAHHEM
YOLOvI1 1 kmennki iampdeiic. [lpaananmizaBana 3¢eKThIyHACIH CICTAMBI Ha
TOCTAaBBIX JaJ3€HBIX, JacieaaBaHbl MeTaAbl cTaOLTI3albll Bigda 1 ampHeHa IX
MPBIMSIHSATHHACIT.

I'anina npbIMSIHEHHS1 - CICTAMBI OSICTIEKI 1 MaHITOPBIHTY, ayTaMaTbI3aBaHbIS

CICTAMBI Ha3zipaHHs, poOaTaTIXHIKa, aHAJ13 MaBEeTpaHail MPacTOPHI.



ANNOTATION

Thesis, 68 pages, 21 sources, 4 figures.

Keywords: OBJECT DETECTION, AERIAL VEHICLES, NEURAL
NETWORKS, YOLO, VIDEO STREAMING, RTSP, VIDEO STABILIZATION,
COMPUTER VISION.

Objects of research — methods and technologies for detecting and recognizing
aerial vehicles in a video stream using neural networks, including video broadcasting
systems and image stabilization algorithms.

Aim of the study — development and research of a prototype system for
detecting aerial vehicles based on the YOLOv11 neural network model integrated
with the RTSP video streaming system, as well as analysis of video stabilization
methods to improve detection quality.

Methods of research — system analysis of the subject area, comparative
analysis of existing technologies and protocols, software complex architecture
design, software module development, experimental testing, analysis of video
stabilization algorithms.

Results of the study - a prototype system was developed, including an RTSP
video streaming module, a server-side analysis module using YOLOv11, and a client
interface. The system’s effectiveness was analyzed on test data, video stabilization
methods were investigated, and their applicability was assessed.

Fields of application -  security and monitoring systems, automated

surveillance systems, robotics, airspace analysis.



