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Ha3sBa po6oTH yKpaiHCBHKOIO:

[HTEeNIEeKTyasIbHA CUCTEMA MIATPUMKY CYMICHOTO NIPUMHATTS PillleHb OII€pPAaTOPaMM A€POHABIraliliHOi CUCTEMU B

0COOJIMBUX BUIAAKAX B ITOJIbOTI

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Intelligent System for Supporting Collaborative Decision Making by Air Navigation System Operators in Flight

Emergencies

Pedepat yKpaiHCBKOIO:

B 3abe3neyenHi 6e3rexu oJboTiB, 0COOJIUBO B OCOOIUBUX BUIaAKax B 10b0Ti (OBII), KJ11040BY pOJIb rpae
MOXJIMBICTb OpraHisatlii onepaTuBHoro cymicHoro npuiHsaTTs pimens (CDM - Collaborative Decision Making) mixx
oreparopamu aepoHasirauiitHoi cuctemu (AHC) Ha OCHOBI Ziaziory MK HUMU Ta OLiHKY iHpOpMallil B peaslbLHOMY
macuTabi yacy Ha BCix eTanax I10JIbOTY 3 BAKOPUCTaHHSIM KOHLIEM1i#1 cydyacHOro iHpopMaLiliHOTo cepeoBUILa
SWIM Tta FF-ICE. O6'exToM fociifkeHHs € iHpopmaliiiiHa B3aemogis oneparopis AHC B OBII, npegmeTom
nocuimxeHHs — metogu Ta mogeni CDM oneparopamu AHC B nponeci ix indopmauiiiHoi B3aemogii B OBII. MeTa
IOCJTiIKeHHS — po3po0OKa iHTesnekTyanpHoi cucremu ningrpuMmku CDM onepatopamu AHC B OBIT 1151 ninBumeHHs
eeKTUBHOCTI iX B3aeMOJii IJIIXOM CUHXPOHI3allii onepaliiiHux Aiil orepaTopis, ONTUMI3allii yacy 3aBepIIeHHs
II0JIbOTY Ta MiHiMi3allii MOTEHLITHOrO PU3KKY /30UTKY B yMOBAX HEITIOBHOTY i HEBU3HAYEHOCTI iHpOpMallii.
JleTepMiHOBaHi, CTOXaCTU4Hi, HECTOXaCTUYHi, TEOPETUKO-IrpOBi MOZeJli HaZanyTh MOXKJIMBICTb CTBOPUTU 6a3y
CLIEHApiiB PO3BUTKY NOJIbOTHUX CUTYALlill B iHTEJIEKTYyasNbHiN cuctemi ninTrpumku CDM onepatopamu AHC B OBII Ta
3MOXYTb BUKOPUCTOBYBATUCH B IIPOLIECI CIIIJILHOI TPEHAKEPHOI MiZIrOTOBKU Ta B P€AJIbHUX YMOBAX JIbOTHO]
eKCIUlyaTalii AJ1s1 IOMYKY «CJIabKAX» MiCLlb B TEXHOJIOTISIX POOOTH OIEPATOPIB 3 METOI0 MiJIBUILIEHHS Y3TOJKEHOCTI
Ta YHUKHEHHS KOHKYPEHIlii a0 B3a€MHOT0 0JIOKYBaHHS iX [iil, IonepeaKeHHs HECBOEYaCHOTO BTPY4YaHHS
oneparopiB AHC B po60Ty OJJH OJHOTO B [103alITaTHUX CUTYallisIX B yMOBaX rOCTPOro gediluTy yacy.
[IpoekTyBaHHS Ta pO3PaxyHOK CLiEHAPiiB pO3BUTKY [10JIbOTHUX CUTYaLlill 3 ypaxyBaHHSIM IIPOTHO3YBaHHS CIIiJIbHUX
nint oneparopis AHC npu BunukHeHHi OBII 103BOUTE CBOEYACHO NONEPEAKYBATY PO3BUTOK CUTYallii B 6iK
noripmeHHs. Kito4uoBi cy10Ba: aBiagucnetryep, IepeBo pillleHb, JeTePMiHOBaHA MOJIEJIb, MATPULIS PillleHb, MEPEXKEBE
IIJIaHYBaHHSI, HEPOHHA MEPEe’Ka, HECTOXAaCTUYHA MOJIeJIb, TiJIOT, pU3UK, HEBU3HAYEHICTb, CTOXaCTUYHA MOJEJb,

XEHIJIiHT.

Pedepar aHIJIiHCBKOIO:

In ensuring flight safety, especially in flight emergency (FE), the key role is played by the ability to organize
operational collaborative decision-making (CDM) between air navigation system (ANS) operators based on dialogue
between them and realtime information assessment at all stages of flight using the concepts of the modern
information environment SWIM and FF-ICE. The object of research is the information interaction of ANS operators
in FE, the subject of research is the methods and models of CDM by ANS operators in the process of their
information interaction in FE. The purpose of the research is to develop an intelligent system for supporting CDM
by ANS operators in FE to increase the efficiency of their interaction by synchronizing the operators' operational
actions, optimizing the flight completion time, and minimizing the potential risk /loss in conditions of incomplete
and uncertain information. Deterministic, stochastic, non-stochastic, and game-theoretic models will make it
possible to create a database of scenarios for the development of flight situations in intelligent system for
supporting CDM by ANS operators in FE and can be used in the process of joint training and in real flight operation
conditions to find "weaknesses" in the operators' technologies to increase consistency and avoid competition or
mutual blocking of their actions, prevention of untimely interference of ANS operators in each other's work in
emergencies under conditions of acute time pressure. Designing and calculating scenarios for the development of
flight situations, taking into account the forecasting of common actions of ANS operators in an emergency, will



allow timely prevention of the development of the situation towards deterioration. Keywords: air traffic controller,
decision matrix, decision tree, deterministic model, handling, network planning, neural network, non-stochastic
model, pilot, risk, stochastic model, uncertainty.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII ykpaiHCBKOIO: Komr'oTepHa nporpama «OnTUMI3alist I1aHyBaHHS 3aBAHTaKEHHS TTOBITPSHOTO

Cy[iHa 3a KpUTEPieM MIPIOPUTETHOCTI»

Ha3zpa HTII anrsiiicbKor0: Computer program "Optimization of aircraft loading planning by priority

criterion”

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpHMaHi P€3yJbTaTH: MeToauyHi JOKyMeHTH, [IporpamMHi IpoayKTU

I‘a.nysb 3aCTOCYBaHHSI: Komm'ioTepHy nporpamy «OnTuMmisallis IlaHyBaHHs 3aBaHTaKEHHs IIOBITPSAHOTO Cy/IHa
3a KpUTEPieM NPiOPUTETHOCTI» PEKOMEHIYEThCSI BUKOPUCTOBYBATU B ITpolieci NpodeciiiHoi MifroToBKYU Ta
Iisi7IbHOCTI cIieliasicTiB 3 opranisanii Ta nyianyBaHHs 1osboTiB (Ground Dispatch) ta 6e3nocepeHb0

3aBaHTaXXeHHs NOBiTpsiHOTO cynHa (Loadmaster).
PeecTpariifiHuil HOMep KapTKH Te€XHOJIOT1i:

Omnuc HTII: Pospo6ieno meTon onTumizanii njaHyBaHHS 3aBaHTa)KEHHS TOBITPSHOTO CY/IHA 3 METOIO
3MEHIIEHHS 4acy Ha XeH/JIiHIOBi ollepallii B yMoBax MYJIbTUJIarOBUX II€PEBE3€Hb, SIKUIl BPaXOBY€e KpUTEPiit
IIPiIOPUTETHOCTI 3aBaHTAXKEHHS BAHTAXKY, HE IIOPYLIYIOUM IIPY 1IbOMY IIOKA3HUKIB 6€3M1€KU MOJIbOTIB, TaKi K
LIeHTPyBaHH Ta 6ajlaHCyBaHH4 JiiTaka. MeTop rossirae y po3nofijieHHi KOHTeMHEPIB y TaKOMY IOPSIAKY, 06
3MEHIUINTHU KiJIbKiCTh XEHJJIIHIOBUX ollepalliil (onepatliil 3 3aBaHTa)K€HHsI /PO3BaHTAXXEHHS) 3 TOCIIiIOBHUM
3MEHIIEHHSIM ONlepaliliHUX BUTPAT Ha ofuH pelic. [Io0ynoBaHuI Ha OCHOBI pO3PO06JIEHOTO METOY aJITOPUTM Jii€ Ha
OCHOBI JaHuX “rule-based” ekcriepTHoi cuctemMu, 6a3a 3HaHb SIKOi CTBOPEHA Ha OCHOBI iH(popMmallii, oTprMaHoi Bif
€KCIIEePTIB y rajly3i BAHTOKHMX aBiariepeBe3eHs. [IporpaMHO peasi3oBaHO TPUBUMIPHY Bi3yaslbHY MOJIEJIb
ONTMMi3alii [JIaHyBaHHS 3aBAaHTKEHHS MTOBITPSIHOro cygHa LJI-76 muisixoM iHTerpartii nporpaMHOro Koay,
HaM1CcaHoro MoBoio Python y cepeosumi Visual Studio Code, y mporpamy Blender Beta Version 2.83. Ti
BIIPOBAJIKEHHS JO3BOJISIE 3MEHILIMTY CEPELHIN YaC 3aBAaHTAKYBAJIbHO-PO3BAHTAXXYBAJIbHUX OIE€paLliil Ha [IPSIMHUX
peiicax aBiakomnaHii Maii>ke Ha 7%, a Ha MyJIbTUJIAarOBUX peiicax — 1o 12%. Po3pobyieHa KoMIJIEKCHa MOZeJlb
OIITMMi3alii [JIJaHyBaHHS 3aBAHTAKEHHS [TOBITPSIHOTO CYHA y CKJIaAi iHTeJIEKTyalIbHOI CUCTEMU MiATPUMKU
CYMICHOTIO NIPUMHATTS pillleHb OllepaTOpaMy a€pOHABIraliiHOI CUCTEMHU JACTh 3MOTY aBTOMATM3YBaTU IIPOLIEC
IIJIAaHYBaHHS 3aBaHTaXEHHS, SMEHIINTU KiJIbKICTb TIOMUJIOK IPY IJIaHYBaHHI PENCY Ta BpaxOBYyBaTU

He3arJIaHOBaHUM BaHTa’X, HE ITIOPYIIYIOYM BUMOT ueHTPYBaHHH/6aJIchyBaHHH.

ConianbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Minpumenns nponykrusnocti npary, ITinsumenHs

aBTOMaTM3allii BUpOOHUYMX [IPOLIECIB
Brnyius HTII Ha moBKiJjs:
BrnposaaykenHss HTII: Bnposamxeno
ITpakTuyHa peasnizanis HTII
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BaHTaXXHUX JliTakis JI-76, JIboTHa akamemiss HanioHaspHOTO aBialliflHOro yHiBEpCUTETY B Ipolieci podeciiiHoi
MiArOTOBKU aBialiliHux ¢axiBIiiB

HepcneKTHBHi PHHKH: ABiakoMIIaHii, SIKi Crienjiai3yloTbCs Ha BaHTa)KHUX aBiallepeBe3eHHSIX, Ta aBialliliHi

HaBYaJIbHI 3aKJIafiy, SIKi CIeliai3yloTbCs Ha MiAroTosLi ¢paxiBLiB 3 HA3EMHOTO 0OCIyTOBYBaHHS
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Bnacenko Bikropis ®enopisHa
(acmipaHT)

lanincekuit Imutpo OsiekcanapoBUY
(acmipaHT)

['oHuapenko AHzpiit Bosmogumuposud
(acmipaHT)

3aneBcbKuil AHaTOMIN BacniboBry
(k. T. H., #oOLL.)

3eneHcbkuil Aprem CeprinoBny
(acmipaHT)

Kacatkin MukoJsia Bonogumuposuy
(x.T.H.)

Kamkanga Bitanii MukosaiioBu4
(acmipaHT)

Konotyma Bosnogumup IlerpoBuy
(K.T.H., IOLIEHT)

Kynim Pycnan BanepiiioBuy
(acmipaHT)

MacmokoB Ozer IOpiftoBry
(acmipaHT)

CaryH €nu3saseta CepriiBHa
(o.¢inocod)

CrenaneHko IMUTpO MUKOJIalOBUY
(acmipaHT)

Topoxriii Irop I'puroposuy
(acmipaHT)

Yopuorop Haranis OsekciiBHa
(x.mep.H.)

Yymak Onexcangp OnekcaHgpoBud
(acmipaHT)

[lImenboBa TetsiHa GenopiBHa

(1. T. H., Tpodecop)

Auko MakcuM MukosanoBud

(k.T.H.)

BigmoBizasibHUH 32 MiATOTOBKY Cikipma 10.B.

00JIIKOBHX JOKYMEHTIB
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PeecTpaTop

KepiBHuk Bigginy YKpIHTEI, mo €
BiZITIOBiZAaILHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

OistJIBHOCTI




