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1. Mopzesni i MeTou AMHAMIYHOrO IJIaHYBaHHS CIIIJIBHOTO PyxXy O€3MiJIOTHUX allapariB B IPOLEeCi IPOMUCIIOBOTO

prbaIbCTBA

2. Models and methods of dynamic joint motion planning for unmanned vehicles during industrial fishing

Pedepar:

1. O6'eKT mOCIiIpKEHHS - IPOLEC YIIPaBJliHHS CIiJIbBHUM PyXOM TPyl O€3MiJIOTHUX anaparTiB NP1 BUKOHAHHI
omnepaliii TpoMUCIOBOTO pubanbCTBA. MeTa NOCTiIKeHHS - MiIBUILIEHHS IKOCTi, €PEeKTUBHOCTI Ta 6e31eKU
BUKOHaHHS OIepalliil IpOMUCIIOBOrO pubaibCTBa IPYNOI0 6E3MiIOTHUX allapatiB Ha OCHOBI MOZEeJIeN i METOIB
IVHaMiYHOTO IJIaHyBaHHS 6€3IeYHUX TPAEKTOPIl iX CHiJIBHOTO pyxy. MeToau NoCiKeHHs: MeTOAM Teopil
MHOXWUH, Teopii rpadis Ta Teopii ynpasiHHs 11151 N00YJOBU MOJIEJli CIiIbHOI onepallii; MeTonu Teopii Tonosorii
17151 IOGYIOBYU MOJIeJli IPOCTOPY B3aeMofiii, GopMasibHUIA arapaT Teopill HeYiTKUX, HAGIMKEHNX Ta M'SIKUX MHOKUH
IJIsI IOJJaHHSI HEBU3HAYEeHOCTi iHdopMalliii; MeTon HediTKUX, HabIMKEeHNX Ta M'IKUX MHOXKUH i ix KoM6iHanii st
11o6y10BM KOHQIrypauiiHoro npocTopy; METOAU Teopii MoAI6HOCTI AJ1s1 TOOYA0BU riOpUIHOI MOJIeli IIOLIYKY
MapIIpPYTiB; METOAM TEOPIi CUTYaLlifHOTO YIIPaBJIiHHS /I IOOYI0BY MOJIEJIi ITOLIYKY MapUIPYTiB 3a IIPELeNeHTaMuy;
MEeTOJY JOTPUMAaHHSI OOMEXKEHbD J1JI1S CUHTEe3y TPOCTOPOBHUX PillleHb 33 AOMOMOTOI0 Ti6pUAHOI MOZEi OMYKY

MapUIPYTiB; METOAW MALIMHHOTO HaBYaHHS [J151 OpraHisallii CliJIbHOI MPOCTOPOBOI MOAEJI; METOIU aAIITUBHOTO



IJIAHYBaHHS 17151 PO3B's13aHHS 3a/1a4i IJIaHyBaHHS MapIIPYTiB. Briepie po3po6seHo ribpuaHuil MeTO, MOLIYKY
0e3IeyHrX TPAEKTOPIil pyXy B KOHQIrypaliiiHOMy IIPOCTOPi, TIOJAHOMY M'SKOI0 HAbJIMKEHOI0 200 M'SIKOI0 HEWiTKO-
HabJIMKEHOIO TOIIOJIOTI€EN0, [0 BUKOPUCTOBYE KOPUAOP 6€3II€YHOr0 PyXy, 3ACHOBAaHUM Ha CyNepro3ullii
6araTOpiBHEBUX CUCTEM KOHYCIB 3iTKHEHb i HaKJIaZleHNUI Ha M'IKY TOIOJIOTiI0 IPOCTOPY B3a€MOi, Ta OCIiLOBHO
3By)Xye KOHQIrypauiiHui IpocTip, BAKOPUCTOBYIOUM €BPUCTHKY, 32CHOBAHI Ha HEJTiHIMHNX BJIaCTUBOCTSIX
IIpOCTOpPY NomyKy. OTprMasa nojajbmui pO3BUTOK MOZEJb IIOJJaHHS 3HaHb [P0 AVHAMIKY B3a€MOii rpynu
0€3MiJIOTHMX anaparis IiJ] Yac iX CIiJILHOTO PyXY, Ky 3aCHOBaHO Ha BUKOPUCTaHHi 6araTopiBHEBUX JOMEHIB
Oe3neKy, o [OAAI0THCS 32 JOIIOMOTOI0 M'sIKOI HabIVKEeHOI cPepUyHOi TOMOIOrii y BUTIISAI KOHLEHTPUYHUX
IIPOCTOPOBUX 00JIaCTel Ta sIKA LO3BOJISIE BU3HAYATH HecPeprdHi JoMeHU 6e3Ieku 6yIb-sIKUX po3MipiB i Gpopm 3a
IOTIOMOTOI0 BiflJliKy BiIMiHHUX pafiyciB 3a pi3HOIO JOBrOTOIO I LIMPOTOI0. YAOCKOHAIEHO iHpopMaliiiHy
TEXHOJIOTiI0 BUPILIEHHS 3a/1a4i JMHAMIYHOTO JIaHYBaHHS 6€3M€YHUX TPAEKTOPIl CHIJIBHOTO PyXy Ipynu
0€e3MiJIOTHUX anaparis, SIKy 3aCHOBAHO Ha ri6pUIHOMY METO/Ii MOLIYKY 6€3[1eYHMX TPAEKTOPIll PyXy B
KOHQirypauiiHoMy nIpocTopi, I0JaHOMY M'SIKOI0 HabJIM>XEHOIO TOII0JIOTi€l0, 1110 J03BOJIsIE IOEAHATU METOLU
IITYYHUX [IOTEHLIIHUX 110J1iB, BU3HAYEHHSI IO/IiI0HUX NPOCTOPOBUX KOHQirypauiii Ta RRT. 'any3b BUKOPUCTaHHS — B
TPAHCIIOPTHUX Ta CIELiaJIbHUX CUCTEMAX, 16 BAKOPUCTOBYETHCS TPYIIOBE YIIPABJIiHHS CIIJIbBHUM PYXOM PYXOMMX

00'€KTIiB Oy b-SIKHX THUIIIB.

2. The purpose of the study is to improve the quality, efficiency, and safety of industrial fishing operations
performed by a group of unmanned vehicles based on models and methods of dynamic planning of safe trajectories
of their joint motion. Research methods: methods of set theory, graph theory and control theory to build a model
of joint operation; methods of topology theory to build a model of interaction space, the formal apparatus of
theories of fuzzy, rough and soft sets to represent the uncertainty of information; methods of fuzzy, rough and soft
sets and their combinations to build a configuration space; methods of similarity theory for building a hybrid
trajectory search model; methods of situational control theory to build a model for finding trajectories by cases;
methods of constraint satisfaction for the synthesis of spatial solutions using a hybrid model of trajectory search;
machine learning methods for organizing a common spatial model; adaptive planning methods to solve the
problem of trajectories planning. First developed a hybrid method for finding safe trajectories in a configuration
space represented by a soft rough or soft fuzzy-rough topology using a safe motion corridor based on the
superposition of multilevel collision cone systems and superimposed on a soft interaction space topology that
consistently narrows the configuration space using heuristics based on the nonlinear properties of the search
space. The model of knowledge representation about dynamics of interaction of a group of unmanned vehicles
during their joint movement has been further developed based on the use of multilevel safety domains,
represented by a soft rough spherical topology in the form of concentric spatial regions, which allows to
determine non-spherical safety domains of any size and shape by counting different radii at different longitude
and latitude. The information technology to solve the problem of dynamic planning of safe trajectories of a group
of unmanned vehicles has been improved, which is based on a hybrid method of finding safe trajectories in a
configuration space represented by a soft rough topology that allows to combine methods of artificial potential
fields, definition of similar spatial configurations and RRT. Field of use - transport and special systems, which use
group control of the joint motion of moving objects of any type.
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