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FINDING A WAY TO CONSTRUCT
A FUEL-EFFICIENT VESSEL ROUTE
USING MINIMIZATION METHODS
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! Saint Petersburg State University, Saint Petersburg, Russia

The results of an attempt to solve the problem of finding the optimal route for
a vessel are presented. The vessel moves under the risk of collision with moving
objects. Optimality is determined by the vessel’s fuel consumption and arrival at the
destination on time. To numerically determine the optimality of the path, a functional
depending on the route is used. The solution to the route construction problem is
to find the minimum of the functional. The results of solving this problem using
various methods for finding the minimum are presented. To determine the value of
the functional, a program is used that allows the user to uniquely build a route
and determine its optimality based on the values of a number of parameters. The
algorithm for solving the problem is implemented in the Python programming
language. To determine the value of the functional in the solution search program,
a request is sent to the route construction program via sockets. The results of
various minimum search methods applied to this problem are compared.

[IpencraBieHbl pe3ysnbTaTbl MOMBITKM pELIEHHS 3aJayd MOWCKA ONTHMaJbHOTO
MapuipyTa ABHKeHHs cynHa. CymIHO OBHMXKETCS B YCJIOBMAX PHUCKAa CTOJKHOBEHHS
¢ IBHXKYIIMMHCA cyObekTaMu. ONTHMa/JbHOCTb OMNpENEeJsieTCsl pPacXoioM TOIJHBA
Cy[Ha W TpUOBITHEM B MYHKT Ha3HaueHWs BoBpeMs. /il UMCJEHHOrO ONpejeseHus
ONTHMaJbHOCTH MYTH UCIOJb3yeTcs PYHKLHOHAJ, 3aBUCALLMH OT MapipyTa. PeeHu-
eM 3aJayd MOCTPOEHHs] MaplLIpyTa SBAsSETCS HaxOXKAeHHe MMHMMyMa (yHKLHOHaJa.
[TpuBeseHbl pe3y/bTaThl PEllleHUs 3TOH 3afauH C MOMOLLbIO Pa3/IMUHbIX METOLOB MOKC-
Ka MUHUMyMa. {11 onpenesieHus 3HayeHUst (DYHKLHMOHA/A HCIOJMb3yeTCs IPorpamMmma,
KOTOpAsi NI03BOJISIET M0JIb30BATEJIO OIHO3HAYHO MIOCTPOUTD MApPLIPYT U ONPEAEIUTD €0
ONTHUMAa/NbHOCTh Ha OCHOBE psia MapaMeTpoB. AJITOPUTM pellieHHs 3a1a4d peasu30BaH
Ha si3blke mporpammupoBanusi Python. [lns ompeneseHusi 3HayeHHsi (pyHKLUHOHAIA
B [IPOTrpaMMe MOUCKA PeLleHHUs OTIPaBJIsSeTcs 3anpoc B MPOrpaMMy MOCTPOEHHS MapL-
pyTa uepe3 COKeThbl. [IpOBOIUTCS CpaBHEHHe Pe3y/bTaTOB, NOJYUYEHHBIX Pa3JHYHBIMU
MeTOaMH MOMCKa MHHHMYyMa NMPUMEHHTENbHO K JaHHOH 3anaye.
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