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2. Models and methods of controlling the movement of a hybrid robotic complex to increase the efficiency of
searching for surface and underwater objects

Pedepar:

1. Mera i 3aBmaHHs fociigKeHHs. MeToo pobOTH € HiIBUIIEeHHS ONIePAaTUBHOCTI Ta OOI'PYHTOBAHOCTI pillleHb 070
VIPaBJIiHHS PYXOM TiOpUIHOrO POOOTU30BAHOIO KOMILJIEKCY Y IIPOLLECi MOIYKY HaJlBOAHUX Ta MiJJBOAHUX 00 €KTIB.
[TocTaBneHa MeTa JOCAraeThCs BUPIlIEHHSIM TaKUX YaCTKOBUX 3aBAaHb: 1. AHami3 MeToniB dopmarnizarii i migxomnis
IOZ0 IPUMHATTA pillleHb i peanisauii ynpasaiHCbKUX BIIJIMBIB y MIPOLEC] OLIYKOBOI onepallii HaJBOGHUX Ta
NiABOIHUX 00'€KTIB. 2. YIOCKOHAIIEHHSI METOY YIIPaBJliHHS MTOIYKOM HaJBOAHUX Ta MiABOLHUX 00'€KTIiB riOpUuIHUM
POOOTH30BaHUM KOMILJIEKCOM. 3. Po3po6Ka Mofiesli KOMILJIEKCYBaHHS iHdopMalii Ipo Micle3Haxo[KeHHs Ta

napaMeTpu pyxXy 06'€KTiB Bif] pi3sHOpPinHUX mKeped iHdpopmarii. 4. Podpobka meTony popmanisanii mpouecy



KOMILJIEKCYBaHHS iHpopmallii B Ipoleci MOHITOPUHTIY HaBiraniiiHoi 06cTaHOBKM B cucTeMi e-Hagirauii. 5. Po3po6ka
meTony opmarizauii mpoliecy oLiHKY Ta IPOrHO3YBaHHS HaBiraliiiHoi 06CcTaHOBKY B cucTeMi e-Navigation. 6.
Ouinka epeKTUBHOCTI po3po6sieHuX MeToiB. O0'eKT NOCIiIKEHHS!: IPOLIECH aHasli3y OOCTaHOBKYU Ta MiTTPUMKU
IPUMHATTS pillleHb TPU MOIIYKY HaIBOAHMX Ta MiIBOJHUX 00'e€KTiB. [I[peMeToM JOCiIPKEeHHS € MOJiesli Ta MeTOIu
yIpaBJIiHHS POOOTU30BAaHUMHU KOMILJIEKCAMU IIPY BUKOHAHHI pOGIT Ha MOpi. MeToau nocimpKeHHs. [Ijis BUpilleHHS
IIOCTaBJIEHUX y AUcCepTaliiiHill po6OTi 3aBJaHb BUKOPUCTAHO TaKi METOIM [OCIIPKEHHS: — CUCTEMHUI aHali3 — AJis
aHasizy npouecis popmanizauii i TpUAHATTA pillleHb Ta peasisallii ypaBaiHChKUX Oill y X0Zi MPOBEIEeHHS
[IOIIYKOBOI onepallii HaIBOOHUX Ta MiTBOAHUX 00'€KTIB; — METOY KJIACUYHOI TeOPii aBTOMAaTUYHOrO YIIPaBJIiHHS —
IJIs1 CUHTE3Y CUCTEMU aBTOMATUYHOTO KEPYBaHHS; — METOIU HEYITKOI JIOTiKM — [AJIs1 CUHTE3y IIPABUJI YIIPABJIiHHSA
pyxom I'PK; - meTonu HaykoBoi Knacudikauii — nyis kiacudikallii METOIiB IPyIIOBOrO 3aCTOCYBAaHHS POOOTH30BaHUX
CHCTEM IIpY BUKOHAHHI HUMU CIIIJILHOI IIOIIYKOBOI Micii; — Teopid MaTpuLp — 1J11 MaTEMaTUYHOTO MOJEJIIOBAHHS
npoueciB QyHKLIOHYBaHHSI OKPEMUX €JIEMEHTIB 3alIpPONIOHOBAHOI CUCTEMU YIIPABJIiHHS; — METOAY KOMITIOTEPHOTO
MOJEeJIIOBaHHS — [1JIs1 OLIiHKYM pe3yJIbTaTiB NocifKeHb. HaykoBe 3HaueHHSI pOOOTHU MOJISITa€ B IIOaIbIIOMY PO3BUTKY
TEOPETUYHUX Ta [IPUKJIAIHAX OCHOB II00YZ0BU Ta 3aCTOCYBaHHSI CUCTEM YIPaBJIiHHS iOpUIHUMU POOOTHU30BAHUMU

KOMIUIEKCAMU B IIPOLIECI BUKOHAHHS IIOLIYKOBOI onepatnii

2. The purpose and objectives of the research. The aim of the study is to increase the efficiency and validity of
decisions on motion control of a hybrid robotic complex in the process of searching for surface and underwater
objects. This goal is achieved by solving the following partial tasks: 1. Analysis of formalisation methods and
approaches to decision-making and implementation of managerial influences in the process of searching for
surface and underwater objects. 2. Development of method of managing the search for surface and underwater
objects by a hybrid robotic complex. 3. Development of a model for combining information about the location and
movement parameters of objects from heterogeneous sources of information. 4. Development of a method for
formalising the process of information fusion in the process of monitoring the navigation situation in the e-
navigation system. 5. A method for formalising the process of assessing and forecasting the navigation situation in
the e-Navigation system. 6. Evaluation of the effectiveness of the developed methods. The object of research is the
processes of situation analysis and decision support in the search for surface and underwater objects. The subject
of the research is the models and methods of controlling robotic systems when performing work at sea. The tasks
set out in the thesis were solved using the following research methods: - system analysis - to analyse the
processes of formalisation and decision-making and implementation of management actions in the course of a
search operation for surface and underwater objects; - methods of classical automatic control theory - for
synthesis of the automatic control system; - methods of fuzzy logic - for synthesis of rules for controlling the
movement of the ROV; - methods of scientific classification - for classification of methods of group application of
robotic systems in the performance of a joint search mission; - matrix theory - for mathematical modelling of the
processes of functioning of individual elements of the proposed control system; - computer modelling methods -
for evaluating research results. The scientific significance of the work lies in the further development of the
theoretical and applied bases of construction and application of control systems for hybrid robotic complexes in
the process of performing a search operation.
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