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Pedepat/anoranis:

1. Buzkposuuii O.M. Mogesi Ta MeTou po3po06sIeHHS TPOrPaMHOT0 3a6€e3I1eYeHHsI IPOTHO3YBaHHS JOPOXHbO-
TPaHCIIOPTHUX IIPUTOJ, B peasibHOMY 4aci. — KeasigikaliiiHa HayKoBa Ipallsd Ha ITpaBax pykonucy. Jluceprauis Ha
3100yTTs cTyneHs gokropa ¢dinocodii 3a cnenianpHicTo 121 — [HXXeHepis nporpamHOro 3a6e3neyeHHs. —
XapKiBCbKMN HalliOHAJIbHUAN YHIBEPCUTET PaJioeIeKTPOHIKM, MiHICTEPCTBO OCBITH i HayKM YKpaiHu, Xapkis, 2026.
AKTyanbHICTh TEMU JOCIiIKEHHS N1OJIsIra€e y NifjBUIIeHH] piBHS iHPOPMOBAaHOCTI BOZiiB Oyib-KUX aBTOMOO1JIB IIPO
CUTYallil0 B CEPENOBUIL PYXy i MOXKJIMBUX Hebe3neyHux nofin. KnacrnyHi metony 3abesnedyeHHs 6e3neKku
aBTOMOOIiJIiB, BUKOPUCTOBYIOTh yJIbTPA3BYKOBI JaTYMKY i CEHCOPH, 1[0 CIIOBIIIAI0Th BOis IIPO CUTYAllil0 HABKOJIO
aBTOMOOis B 30Hi ix aii. [IpoTe maHi cucTeMu He MalOTh 3MOTY aHaJIi3yBaTU CUTYallilo 11032 30HOI0 iX Aii, a Tomy
iHpopMyBaHHS BOisS HE MOXKE OYTH IOBHOLIIHHUAM Ta BCEOXOILTIOIOUNM. TaKoX, JINIIE HOBI MOZEJ] aBTOMOOLIIB
0671aHaHHI HaBeJeHMHU cucTeMaMu 6e3neku. O6'eKT LOCTiIKeHHs — IIPOoLieC CTBOPEHHS MOJiesiell Ta MeTO/iB

PO3pO6JIEHHS IPOrPaMHOro 3a6e3re4eHHs IIPOrHO3yBaHHSI JOPO>KHbO-TPAHCIIOPTHUX IIPUTO[, IJ1s1 CUCTEM



peanbHOro yacy. HaykoBa HOBM3HA OTPUMAHUX PE3YJbTATIB I10JISITa€ B TAKOMY: O yIIEPILEe 3alIPOIIOHOBAaHa MOJIEJb
PO3PO6JIEHHS TPOrPAMHOTr0 3a6€3Me4€HHs TPOTrHO3yBaHHS! BUHUKHEHHS TOPOKHbO-TPAHCIIOPTHUX MTPUTOJ], HA
NIEPEXPECTSIX /11 POOOTH B PEXKMMI PEAJIbHOTO 4acy, sIKka BUKOPHMCTOBYE MOZEJi OOUMCIIIOBAILHOTO iHTEJIEKTY Ta
anropuTMu agantauii po6otu Ha IoT NpucTposIx, 1o [03BOJII€ BUKOHYBAaTH IPOrHO3YBAHHS JIOKAJIbHO, 6€3 00pOOKU
BiZleO-TIOTOKY Ha cepBepi, 10 Bupillye (PyHAAMEHTANbHI TPO6IEMU YCYHEHHS 3aTPUMOK Peakliii CUCTEM B peXXUMax
po60TH B peasibHOMY 4aci. BUKOPUCTaHHS 3alIpONIOHOBAHOI MOJIeli 3abe3reyye MBUAKY TOPU3OHTANIbHY
MaclTaboBaHICTh CUCTEMU, 6€3 CTBOPEHHS €AMHOI TOUKHU BiIMOBH, TaK sIK MOZEJIb BUKOPUCTOBYETHCSI B
PO3MOiNeHil IpOorpaMHill CuCTeMi; O yneplie 3aIporoHOBaHa riopuaHa MO Eeb PO3PO0JIEHHS IPOTPAMHOTO
3a6e31e4YeHHs IPOrHO3yBaHHS BUHUKHEHHS JOPO>KHbO-TPAHCIIOPTHUX IIPUTO]] HA PI3HOMAHITHUX JiNISTHKAX PyXY,
sIKa I'PYHTYETbCS Ha BUKOPUCTAHHI MOJiesIell 0OUMCIIIOBAJILHOTO IHTEJIEKTY Ta METOIiB OOUMCIIIOBAJIbHOI reoMeTpii
17151 BUBHAYEHHSI IOTEHLIHUX TOPO>KHBO-TPAHCIIOPTHOI Npuro,. JlaHa Mozesb ONTMMIi30BaHa 15l JIOKaJIbHOI
pobotu Ha [oT-mipucTposix 6e3 cepBepHOi 06pOOKHU. BUKOprCTaHHS 3aIIPOIIOHOBAHOI ri6pUAHOI Mozesi 103BoJIse
3MEHIIUTU 00'eM HaBUaJIbHUX AaHuX Ha 40% y NOPiBHSIHHI 3 [10NepeiHbO 3alIPOIIOHOBAHOI0 MOJEJIIIIO, @ TAKOXK
II03BOJIsSlE BUKOPUCTAHHSI 3arajlbHUX Ta Y>Ke iCHYIOUMX HAabopiB JaHux knacudikalii, 6e3 CTBOpeHHs crieupivHux
HabopiB TpeHYBaJIbHUX AaHUX. [J0MaTKOBO, 3MEHIIIeHa KiJIbKICTh KJaciB 11s knacudikauii Ha 80%, 110 103BoJIsIE
BUKOPUCTOBYBATH HEBEJIMKi MOJIeJli KOMIT'IOTEPHOTO 30Dy, 10 MAIOTh IIEPEBAry y MIBUIKOCTI pOOOTH; O yreplie
3alpOINIOHOBAaHUI METOJ, IPOEKTYBaHHS IPOTPAaMHOr0 3a6€3I1€4E€HHS], [0 BUKOPUCTOBYE 3alIPOIIOHOBAHI MO
IIPOTHO3YBAaHHS BUHMKHEHHSI JOPOXHbO-TPAHCIIOPTHUX IIPUTOJ, B OCHOBI SIKOTO JIEXKATb BUKOPUCTAHHS CUCTEMU
PO3MOJiNIeHNX 00YUCIIEHD, 1€ KOKEH O0UMCIIIOBA/IbHAN €JIEMEHT € aBTOHOMHOIO OJIMHULIEIO0 IPOTHO3YBAHHSL.
ApxiTexTypa IporpaMmHoOro 3abesrnedeHHs c(poKycoBaHa Ha BUKOPUCTAHHI xMapHUX piueHs, [oT npuctpois (Jetson,
Raspberry), MQTT npoTokosy nepenayi faHux ta anropurmy GeoHash, 1110 BUKOPUCTOBYETbCS 1151 MapIIpyTH3aLlii
[IOBiJOMJIEHD Ta 3MEHILIEHH] 3aTPMMKHN Ha CTOPOHI LIMHU TOBiTOMJIEHD. JJOJATKOBI IIPHUCTPOi, BCTAHOBJIEH] HAa OJHIN
IiISIHI, JO3BOJISIOTh PO3MMPIOBATU 30HY MPOTrHO3yBaHH4 3 120° no 360°. CucreMa NifTpuMye HaBaHTaKEHHS [0
100 noBigomiieHb B ceKyHAy 3 ogHoro 10T npucrtpoto ta 1o 20 000 noBimOMIJIEHb B CEKYHY [JI aKayHTy AWS.
3anpornoHOBaHUI METO[] ITPOEKTYBAHHS [IPOTPAMHOrO 3a0€3I1€4€HHS, 10 BUKOPUCTOBYE 3alIpONIOHOBAaHI MOJei

nporHosyBanHs ITI1 gonomarae yHUKHYTH 10 60% Heb6e3euyHnX CUTYyaLliil.

2. Byzkrovnyi O.M. Models and methods for developing software for real-time prediction of road traffic accidents.
- A qualification research manuscript. Dissertation for the Doctor of Philosophy degree in the specialty 121 -
Software Engineering. — Kharkiv National University of Radio Electronics, Ministry of Education and Science of
Ukraine, Kharkiv, 2026. The relevance of the research topic lies in increasing the level of awareness of drivers of
any vehicle about the situation in the traffic environment and possible dangerous events. Classic methods of
ensuring vehicle safety use ultrasonic sensors and sensors that alert the driver to the situation around the vehicle
within their range. However, these systems are unable to analyze the situation outside their range, and therefore
the information provided to the driver cannot be complete and comprehensive. In addition, only new car models
are equipped with these safety systems. The research object is the process of creating models and methods for
developing software for predicting road traffic accidents for real-time systems. The scientific novelty of the
dissertation lies in the following: o for the first time, a model for developing software for predicting traffic accidents
at intersections in real time has been proposed, which uses computational intelligence models and algorithms for
adapting operation on IoT devices, allowing predictions to be made locally, without processing the video stream on
the server, which solves the fundamental problems of eliminating system response delays in real-time modes. The
use of the proposed model ensures fast horizontal scalability of the system without creating a single point of
failure, as the model is used in a distributed software system. o for the first time, a hybrid model for developing
software for predicting traffic accidents in various traffic areas has been proposed, based on the use of
computational intelligence models and computational geometry methods to identify potential traffic accidents.
This model is optimized for local operation on IoT devices without server processing. The use of the proposed
hybrid model reduces the amount of training data by 40% compared to the previously proposed model and allows
the use of common and existing classification datasets without creating specific training datasets. In addition, the
number of classes for classification has been reduced by 80%, which allows the use of small computer vision



models that have an advantage in terms of speed. o for the first time, a software design method has been proposed
that uses the proposed models for predicting road traffic accidents, based on the use of a distributed computing
system where each computing element is an autonomous prediction unit. The software architecture focuses on
the use of cloud solutions, IoT devices (Jetson, Raspberry), the MQTT data transfer protocol, and the GeoHash
algorithm, which is used to route messages and reduce delays on the message bus side. Additional devices installed
in one area allow the prediction zone to be expanded from 120° to 360°. The system supports loads of up to 100
messages per second from a single IoT device and up to 20,000 messages per second for an AWS account. The
proposed software design method, which utilizes the proposed traffic accident prediction models, helps prevent
up to 60% of dangerous situations.
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