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2. Models, methods and information technology of decision taking support on the control of the vessel movement
during maneuvering

Pedepar:

1. PoboTa npucesueHa po3pobJeHHI0 MoJesieil, METO/IIB Ta iHpOpMalLifiHOi TEXHOJIOTI] NiATPUMKY IPUIHSITTS
pilleHb 3 yrpaBliHHSI PyXOM MOPCBKUX CyZleH IPU MaHeBpYyBaHHi. O6'eKT JOCIiIPKEHHS — [IPOLIEC yIIPaBIiHHS
PYXOM MOPCBKUX CyZleH [IpY MaHeBpyBaHHi. MeTa AoCipKeHHs — MifBUILeHHs 6e31eK Cy4YaCHOIO CYJHOIJIaBCTBa
IIJIIXOM PO3POOKM HOBUX MOZEJEN i METOIiB yIIPaBJliHHS PyXOM CyZI€H NP1 MaHEBPYBaHHI [1J11 CUCTEM MiITPUMKU
[IPUMHATTS pillleHb B CYLHOBOZIHHI. MeTOAM NOCIIIKEHHS, 1110 BUKOPUCTOBYBAJIMCS: METOAU MAaTEMATUYHOTO
MOJIEJIIOBAHHS 17151 BU3HAYEHHS [IPOTHO30BAHOI TPAEKTOPIi PyXy CyLeH, METOIU IITYYHOTO iHTEJIEKTY Ta €JIEMEHTU
Teopii eKCIIePTHUX CUCTEM [1J11 PO3POOKU TEXHOJIOTii BU6OPY pillleHb 3 YIIPaBJiHHS PYyXOM CYIEH, METOLU
CLIEHApHOTO aHaJli3y AJ1s IPOTHO3YBaHHA PO3BUTKY HaBIralilHUX CUTYallii, 110 CKJIAJINCA, METOIU CUTYaALiMHOTO
aHasizy 1715 BUBHAYEHHS [IOCIiTOBHOCTI Jill CyAHOBOJisl IpU 3an06iraHHi 3iTKHEeHb. BCTAaHOBJIEHO, 10 HA IOTOYHUI

MOMEHT 4acy iCHye HarajbHa 1otpeba B crBopeHHi cydacHux CIIIIP 3 yripaBiiHHS MaHEeBPYBaHHSM CY/eH, SIKi



BPaxXOBYIOTb OCOGIMBOCTI IPOLECY B3a€MOIi JIIOAVHU 3 TEXHIYHUMU 3aC00aMU CYIHOBOMIHHS Ta 3a6€311eYyI0Th
IIPUMHSTTS HElo pillleHb B CKJIQAHUX HaBiralifHUX yMOBax Ta KPUTUYHUX CUTYaLlisIX, @ TAaKOX 3[1aTHI e(PeKTUBHO
BUpillyBaTH IMTAHHS, [10B’3aHi i3 Ipouecamu GOpMYBaHHS pillleHb 3 YIIPaBJIiHHS CyJHOM Ta 3HMWKEHHSM BILJIUBY
«JII0AChKOro (GakTopy» Ha Liel npouec. Bnepie po3pobieHo iHhpopMaLiliHy MOLEb YIPABIiHHSI PYXOM CyJI€H B
peXXuUMi peasbHOro 4acy, 1[0 BpaXxOBYy€e HasBHUIA JOCBiJ, CyIHOBOisl, HaBirauiiiHy indopmaliito Ta 06MeXeHHS pyxy
CyJI€H B [IOTOYHIN CUTYyallil Ta J03BOJIsl€ 3HU3UTHU PUBNKY BUHMKHEHHS [IOMUJIKOBUX il B YIIPABJIiHHI CYJHOM.
Brniepie po3po6ieHO MeToZ, yIIpaBliHHI MaHEBPYBAHHSIM CyZHa Ha OCHOBI CUTyaliliHOro aHai3y [pouecy
PO3XO/IKEHHSI Ta KOMIIEKCHUX KPUTEPIiB OLiHKY PiBHSI He6e3I1eK!, 10 J03BOJIsi€ BUBHAUUTH HEOE3IEKY
HaBirauifHoi cuTyalii B pe>kuMi peasibHOro yacy Ta 3arobirtv MOXXJINBOMY 3iTKHEHHIO cyieH. Po3pobyieHa Mojiesb
CyJIHOBOZis Ta MeToau ii GopMyBaHHS B IIpolleci B3aeMO/Iii 3 TEXHIYHUMU 3aC00aMU YIIPABJIiHHS CYJIHOM, 110
IO3BOJISIE 3HU3UTH BILJIUB JIIOJICBKOTO (PaKTOPY HA MPOLLECH YIIPABJIiHHS PYXOM CYZEH 33 PaXyHOK 0ijblll €(DEKTUBHOI
B3aeMOJii CyHOBO/iS 3 TEXHIYHMMU 3aC00aMU CYZHOBOAiHHS. PO3p0o6yieHo iHPpopMaLliliHy TEXHOJIOTIIO MiITPUMKI
IIPUMHATTS pillleHb CyHOBO/iS 3 YIIPaBJliHHS PYXOM CyJleH IIpY MaHeBPYBaHHi, 1110 3abe31evye 3HIKEHHS pU3UKiB
BUHMKHEHHS aBapillHUX CUTYyalliil B CyAHOIIABCTBL. BoockoHaneHo ctpykrypy CIIIIP cygHOBOZf, sKa 003BOJIIE
KOMIIJIEKCHO BUPIlLlyBaTH 3a4a4i PO3XOJKE€HHS Ta MAHEBPYBAHHS CyJleH 3 ypaxyBaHHsAM Bumor MIITI3C-72 ta
MaHeBPEeHHUX XapaKTePUCTHUK cygHa. Po3pobieno npototun CIIIIP cynHOBOAiS 3 yIIpaBiliHHS [IPOLECOM
MaHEeBPYBaHHS MOPCbKUX CYZEH, 3aCTOCYBaHHS SKOTro 3abe31euye MiJBUILeHHS SIKOCTi TPEHAXXEPHOI IiArOTOBKU
IIJIaBCKJIAy B 3aKJIaJlaX OCBITU Ta TPEHAKEPHUX LieHTpax ['asy3b BUKOPUCTAHHS — B OCBITHbOMY IIPOLIECI y 3aKjazax
MOPCBKOI OCBITH, MOPCBbKMX TPEHAXKEPHHUX LIEHTPAX, KPIOIHTOBMX KOMIIAHIfX Ta B CyJHOBOIHHI Ha CyAHaX

YKPaiHChKUX Ta iHO3EMHUX CYJIHOBJIACHUKIB.

2. The work is devoted to the development of models, methods and information technology of decision taking
support on the control of the vessel movement during maneuvering. The object of research is process of
controlling the movement of the vessels during maneuvering. The purpose of research is to increase the safety of
modern shipping by developing new models and methods of vessels movement control during maneuvering for
decision support systems in navigation. Research methods used: methods of mathematical modeling to determine
the predicted trajectory of vessels, artificial intelligence methods and elements of the theory of expert systems to
develop technology for choosing solutions of vessels movement control, methods of scenario analysis to predict
the development of navigational situations happened, situational analysis methods for determining the sequence of
actions of the navigator in preventing collisions. It is established that at the moment there is an urgent need to
create modern DSS for vessels movement control, which take into account the peculiarities of human interaction
with technical means of navigation and ensure its decision taking in difficult navigational conditions and critical
situations, as well as able to effectively solve issues, related to the processes of forming vessels controls decisions
and reducing the impact of the "human factor" on this process. For the first time, an information model of real-
time vessel movement control has been developed, which takes into account the available experience of the
navigator, navigation information and restrictions on vessels traffic in the current situation and reduces the risk of
erroneous actions in vessel movement control. For the first time a method of vessel maneuvering control was
developed on the basis of situational analysis of the divergence process and complex criteria for assessing the level
of danger, which allows to determine the danger of navigation situation in real time and prevent possible collisions.
The model of the navigator and methods of its formation in the process of interaction with technical means of
vessel control are developed, which allows reducing the influence of human factor on the processes of vessel
movement control due to more effective interaction of the navigator with technical means of navigation. The
information technology of support decision taking of the navigator on vessels movement control at maneuvering is
developed, that’s provides reduction of risks of occurrence of emergency situations in navigation. The structure of
the navigator DSS has been improved, which allows to comprehensively solving the problems of divergence and
maneuvering of vessels, taking into account the requirements of COLREG-72 and maneuvering characteristics of
the vessel. The developed prototype of DSS of the navigator on vessels movement control process which
application provides increasing of quality of training of seafarers in the educational institutions and the training

centers. Field of use - in the educational process in maritime education institutions, marine training centers,



crewing companies and in navigation on ships of Ukrainian and foreign ship-owners.
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