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2. The method of automated forecasting of adverse aviation events to improve flight safety in air traffic control

Pedepar:

1. lucepranis cripsMoBaHa Ha BUPIIEHHS aKTyaJbHOTO HAYKOBOT'O 3aBIaHHS MO0 YOOCKOHAJIEHHS METOLIB Ta
MoOJeJiell aBTOMaTHU30BaHOTO TPOTHO3yBAHHS HECTIPUST/IMBUX aBiallilHUX MOl B [TOJIbOTi HA OCHOBI METO/IB Ta
Mogesieil rInboKoro HaB4yaHHs IJ1s1 MiBUIIEHHS SKOCTi OLIIHKY PU3UKY 17151 6e3IeKy MOIbOTiB. Briepiie po3pobyieHo
METO/, IPOTHO3YBaHHS HECTIPUSATINBUX aBiallilHUX MOAIN B [10JIbOTi HA OCHOBi 3TOPTKOBUX Ta PEKYPEHTHUX
HEVPOHHUX MEPEX Yy SIKOMY, Ha Bi]MiHY Bifi BifloMux, kjacudikallis HeCIpUSITIMBUX aBialiliHUX oIl

3,U,iI/UICHIO€TBCﬂ Ha OCHOBI 3daCTOCYBaHHSA SFOpTKOBOi HeﬁpOHHOi Mepe>l<i, a [Jid TTOYaTKOBOT'O HAJIAITYBAHHA



BEKTOPHOTO Mapy ri6puaHOI MOAeli IPOrHO3yBaHHS BUKOPUCTOBYETHCS NONEPEHbO HAaBUEHUII AP PEKYPEHTHO]
HEepOHHOI Mepexi. YIIoCKoHasneHo MeTor, ¢OpMYBaHHS HaBYaJIbHOI BUOGIPKU 171 HABYaHHS IIIMO0KOI ri6puaHoi
HEMPOHHOI MepEeXi TPOTHO3YBAHHS HECIIPUSTIIMBUX aBiallifHUX NIOiN B IIOJIbOTI, 1O, HA BiIMiHY BiJl BilOMUX,
3abe3nevye NoOyLOBY CJIOBHMKA TEKCTOBUX IOBiJOMJIEHb IIPO HECTIPUSIT/IUBI aBiallifiHi Mol 3 BUKOPUCTAaHHSIM MipU
3HAYYLIOCTI CJIiB i BEKTOPHOI MOZEJI TEKCTOBUX TOBIAOMIIEHD PO HECIIPUATIIMBI aBialiliHi noaii 1o po3midveHOMy
Habopy JaHMUX 3 BUKOPMCTaHHSIM MOJeJIi BEKTOPHOTO NpeJiCTaBIeHHs cJliB. Ofiepkaa NoJaablivii pO3BUTOK METO
aBTOMATM30BAHOI'O IIPOTHO3YBAHHS HECIIPUATIMBUX aBiallilHUX MOIiN B ITOJIbOTI, 5IKA, HA BigMiHY Bif] BiIOMUX,
6a3yeTbCsl HA 3HAaHHSI-OPi€HTOBAHOMY TPE/ICTABJIEHHI eTarliB OL[iHKY PU3UKY 1151 6€311eKU MOJIbOTiB. Lle no3BoJise
320€3MeYnTH iHTeJIeKTyaIbHy OOPOOKY JaHUX [JIs MiABUILEHHS TOYHOCTI Ta IOBHOTH aBTOMAaTU30BAHO]
xiiacudikauii HeCIpUATINBUX aBiallifHUX MOAiH B 10/1bOTI. CYyKYyIIHICTh BLOCKOHAJIEHMX METOiB € HayKOBOIO
CyTHicTIO ¢popMastizallii NpoueciB aBBTOMaTU30BaHOTO TPOTHO3YBAHHS HECIIPUST/IMBUX aBiallilHUX MOl B [TOJbOTI.
BuKopuCTaHHS OTPUMAHUX PE3yJIbTATiB JOCIIKEHHS 3a0€3M€4NTh MiBUIEHHS SIKOCTi OLiHKA PU3UKY [1J1s
0€e31eKH MOJIbOTIB 3a PaXyHOK BIIPOBA/IKEHHSI aBTOMAaTHU30BaHOTO ITPOTHO3YBAHHS HECTIPUATIIMBUX aBialliiHUX
NOJIi}l B IIOJIbOTI B @aBTOMATHU30BaHi CUCTEMU YIIPaBJIiHHS [TOBITPSIHUM PyXOM. Pe3ysbTaT IpoBeieHNX pO3paxyHKiB
Ta iMiTallilHOr0 MOJIETI0BAHHS OLiHKY €(EeKTUBHOCTI METO/IB Ta MOJIeJIEN, a TAKOK ITPAKTUYHE BIIPOBAIKEHHS
OTPUMAHUX PE3YJIbTATIB MiATBEPIUIN aI€KBATHICTD 3alIPOIIOHOBAHMX METO/IB Ta MOJIeJIEN aBTOMAaTU30BAHOTO
IIPOTHO3YBAaHHS HECIIPUSTINBUX aBiallilHUX [1OJil B OJbOTI HA OCHOBI METO/IIB Ta MOJieJlel [IMOOKOr0 HaBYaHHSI.
Peanizanisg po3po61eHOro MeToy NpOrHO3yBaHHS HECIIPUSTIMBYUX aBialliiHUX MOiN B II0JIbOTi HA OCHOBI
3rOPTKOBUX i PEKYPEHTHUX HEMPOHHUX MEPEX 103BOJINIJIA aBTOMATU3YBaTH IIPOLEC IIPOrHO3yBAHHS
HEeCHPUSITIUBUX aBialliliHuX nofiil. Peasnizallist yiockoHaseHoro Mmetony GopMyBaHHs HaBYaJbHOI BUGIpKY 17151
HaBYaHHS IJIMOOKOI ri6puaHOi HeMPOHHOI MEPEXi TPOTrHO3yBaHHS HECIIPUSTIIMBUX aBiallilHUX MOZiH B MOJIbOTI
I03BOJINJIa BUKOPUCTOBYBATH BEKTOPHY MO/I€JIb HaBYaIbHOI BUGIPKHU Y SIKOCTi OCHOBHU [171s1 HABYaHHSI ITIMO0KOI
ribpuiHOI HEIIPOHHOI MepesKi IPOrHO3yBaHHS HECTIPUSTIMBUX aBialiliHux noaiil. Peanizanis metomy
aBTOMATU30BAHOI'O ITPOTHO3YBAHHS HECIIPUATIMBUX aBialliiHUX [IOJiM B IIOJIbOTI B MiACUCTEMI OLIIHKU PU3UKY [JIS
6e3IeKu N0JIbOTIB J03BOJIMJIa OTPMMATH BUTPall B TOYHOCTI Ta B MOBHOTI Kyacudikallii HeCIPUSTIMBUX aBiallilHAX
[I0J1iil B cepelHbOMY 10 5%.

2. The dissertation is aimed at solving the actual scientific problem of improving the methods and models of
automated forecasting of unfavorable aviation events in flight based on methods and models of in-depth training
to improve the quality of risk assessment for flight safety. For the first time, the method of forecasting unfavorable
aviation events in flight based on convolutional and recurrent neural networks has been developed. Unlike the
well-known, the classification of unfavorable aviation events is based on the use of a convolutional neural network,
and for the initial setup of the vector layer of the hybrid model of forecasting, a pre-trained layer of recurrent
neural network. The method for forming a training sample for training the deep hybrid neural network for
forecasting unfavorable aviation events in flight, which, unlike the known ones, provides the construction of a
dictionary of text messages about unfavorable aviation events, using the measure of the importance of words and
the vector model of text messages about adverse aviation events on the labeled a data set using a vector
representation of words. The metod of automated forecasting of unfavorable aviation events in the flight, which,
unlike the known ones, is based on the knowledge-oriented representation of the stages of risk assessment for
flight safety, has been further developed. This enables intelligent data processing to improve the accuracy and
completeness of the automated classification of adverse aviation events in flight. The combination of advanced
methods is the scientific essence of the formalization of the processes of automated forecasting of adverse
aviation events in the flight. Using the results of the study will improve the quality of risk assessment for flight
safety through the introduction of automated prediction of unfavorable aviation events in flight in automated air
traffic control systems. The results of the performed calculations and simulation modeling of the evaluation of the
effectiveness of the methods and models, as well as the practical implementation of the results, confirmed the
adequacy of the proposed methods and models of automated prediction of adverse aviation events in the flight
based on the methods and models of in-depth training. Realization of the developed method of forecasting
unfavorable aviation events in flight on the basis of convolutional and recurrent neural networks allowed to



automate the process of forecasting unfavorable aviation events. The implementation of the advanced method for
forming a training sample for training a deep hybrid neural network for forecasting adverse aviation events in
flight allowed the use of the vector model of the training sample as the basis for studying the deep hybrid neural
network for forecasting unfavorable aviation events. Implementation of metod for automated forecasting of
adverse aviation events in flight in the subsystem of risk assessment for flight safety has allowed gain in accuracy
and completeness of the classification of unfavorable aviation events on average up to 5%.
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