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HeTa6apI/ITHI/IMI/I BaHTa>)KaMH Ha MOPCbKUX CyIHaX

2. Improvement of Automated Control Systems for Cargo Operations with Heavy Oversized Cargo on Seagoing
Vessels

Pedepar:

1. Inceprarifina po60Ta IpUCBSYeHa MUTAHHIO HinBULeHHS e(PeKTUBHOCTI i 6e31eKr BaHTaKHUX OIepaliii 3
BEJINKOBAaroBUMU HerabapuTHMMHU BaHTaXKaMU Ha CIlel}iai3oBaHUX MOPCbKUX cynHax tuny «Heavy Lifty misxom
BIOCKOHAJIEHHS aBTOMAaTHU30BaHMX CUCTEM KepyBaHHS. O0'€KTOM [IOCIIiI>)KEHHS € aBTOMaTU30BaHi CUCTEMU
KEPYBaHHS CYAHOBMMMU BaHTAKHUMU OIEPAllisIMU 3 BEJIMKOBATOBUMU HErabapUTHUMU BaHTaKaMU. MeTOolo
IycepTalifiHoi pobOTH € MifBUleHHS e(PEeKTUBHOCTI aBTOMATHU30BaHUX IIPOLIECIB KEPYBaHHS CyJIHOBUMU
BaHTXKHUMU OlepalisiMu 3 BeJIMKOBAarOBUMU HerabapuTHUMU BaHTaKaMu. MeToIu TOCiKeHHS] — METOAU Teopii

ABTOMATUYHOT'O KEPYBAHHA [JI I'IO6y,7.IOBI/I MOILCJIi CUCTEMU KEPYBAHHS; METOOU aHaﬂisy CHUCTEM 3 I'IOBI/ILlﬁ «3MiHHHUX



CTaHy» IJIs1 NOCJIiIPKEHHSI BJIACTUBOCTEN CUCTEMU KEPYBAHHS, 1[0 CTBOPIOETLCS; METOIM NOOYA0BY iH(POPMaLIiHO-
KEepYyIUMX CUCTEM IIPU BUPIlleHHi 3a1a4i BUOOPY airOpUTMy (PYHKLIIOHYBAaHHS CUCTEMU KEPYBaHHS; METOAU Ta
3aco6y iMiTalliiHOrO MOZIEJIIOBaHHS [1J151 MOJIEJII0OBaHHSI €JIEMEHTIB CUCTEMU KEePYBaHHsI i N06YJ0BY NIPUMITHBIB
CIIIIP. Bnepie po3po67€HO iHTErpOBaHy MaTEMAaTUYHY MOJIEJb Cy[JHO-KpPaH-BaHTaX, SIKA JO3BOJISIE MOJIE/IIOBATU
CHCTEMU aBTOMAaTH3allii KEpyBaHHSI BAHT)KHUMMU OIepallisiMU 3 BEJIMKOBAarOBUMY HETabapUTHUMU BaHTKAMU.
Briepiue 3an1porioHOBaHO i OGIPYHTOBAHO METO/I, KEPYBaHHS BAHTAXXHUMU OI€palisiMU 3 BeJINKOBaroBUMU
HerabapuMTHHUMMU BaHTaKaMH, 32CHOBAHUI Ha iHBEPCHOMY aJIrOPUTMi BUKOHAHHS PYXiB B CUCTEMI CYJHO-KpaH-
BaHTaX, 10 NOOYOBaHUI Ha MPUHLUIIAX ONTUMi3allii KEpyBaHHS IIPOLIECOM 3aBAaHTAKEHHS 3 OOMEXKEHHSIM BUOOPY
PyXy JiHIHMMY 3cyBaMu i moBopoTamu cyaHa. OTprUMaB [10JAbIINN PO3BUTOK METO, IT0OYJOBYU ONITUMAJILHOIO
KEepyBaHHS BaHT&XHUMHU ONEpalisiMU 3 BeJINKOBAarOBUMHU HerabapuTHUMU BaHTaKaMU 3 0OME>KEHHSIMHU [0 MEXKax
OCTIMHOCTI 32 KpUTepieM MBUIKOLiL. OTpUManu po3BUTOK METOAM NOOYAOBA MaTeMaTUUYHUX MOJEJIell B CUCTeMi
Cy[IHO-KpaH-BaHTaX, HA OCHOBI SIKNX PO3POOJISIOThCS CyYyacCHi aBTOMATHU30BaHi CUCTEMU KEPYBaHHS BAaHTKHUMU
oIrepalisiMy 3 BeJINKOBaroBUMHU HerabapuTHUMU BaHTaKaMU 3 ypaxyBaHHSIM 30ypIolounx PakTopiB. YIOCKOHaNIEHO
[IpOLENyPYy BUKOHAHHS BAaHTaXKHUX OIEpaLliil Ha cygHax LuisixoM Bukopucrtanus CIIIIP, mo 3aiiCHI0OE MOHITOPUHT
rapaMeTpiB pyxy cyAHa i BaHTaxXy. ['any3b BUKOPUCTAHHS — B OCBITHBOMY IIPOLIEC] Y 3aKJIa1aX OCBITH Ta HAyKU, B

YCTAaHOBAaX Ta Ha MiJNIPUEMCTBAX YKpaiHu.

2. The dissertation is devoted to the issue of improving the efficiency and safety of cargo operations with heavy
oversized cargo on specialized ships such as "Heavy Lift" by improving automated control systems. The object of
the study are automated control systems for ship cargo operations with heavy oversized cargo. The purpose of the
dissertation is to increase the efficiency of automated control processes of ship cargo operations with heavy
oversized cargo. Research methods - methods of automatic control theory to build a model of the control system;
methods of analysis of systems from the standpoint of "state variables" to study the properties of the control
system being created; methods of construction of information-control systems at the decision of a problem of a
choice of algorithm of functioning of a control system; methods and means of simulation modeling for modeling
the elements of the control system and construction of DSS primitives. For the first time, an integrated
mathematical ship-crane-cargo model was developed, which allows modeling automation systems for control
cargo operations with heavy oversized cargo. For the first time a method of control of cargo operations with heavy
oversized cargo, based on the inverse algorithm of movements in the ship-crane-cargo system, proposed on the
principles of optimizing the control of loading process with limited choice of movement by linear shifts and turns
of the vessel. The method of construction of optimal control of cargo operations with heavy oversized cargoes
with restrictions on stability limits by the criterion of speed has been further developed. Methods for building
mathematical models in the ship-crane-cargo system have been developed, on the basis of which modern
automated control systems for cargo operations with heavy oversized cargo are developed, taking into account
perturbing factors. The procedure for performing cargo operations on vessels has been improved through the use
of DSS, which monitors the parameters of vessel and cargo movement. Scope is processes in educational and
scientific institutions, Ukrainian organizations and enterprises.
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