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1. Muc dich va d6i twong nghién ctru

Muc dich nghién ciru: Muc dich nghién ctru la xay dung thuét toan dinh tuyén hanh
trinh nham tdi thiéu héa nhién liéu tiéu thu gop phan nang cao hiéu qué khai thdc va giam
khi thai 6 nhiém ra moi truong. Dé dat dugc muc dich nay, luan 4n dat ra cac nhi€ém vu

chinh nhu sau:

Nghién ctru xdy dung mo hinh dong luc hoc trong mdi truong 3D tir cac phuong trinh
toan 6 bac tu do va thong sb ctia tau thuc.

X4y dung md hinh tinh toan nhién li¢u tiéu thu cho tau theo thoi gian thurc.

Nghién ctru xay dung mo hinh mé phong theo phuong phép HIL. M6 hinh nay s&
thuc hién hai nhiém vu la tao ra by dix li€u hoat dong thay thé cho bo dir liéu hoat dong
trong qua khir cua tau va thir nghiém céc thudt toan dé xuat.

Nghién cttu xdy dung mo hinh du bao luong nhién liéu tiéu thu va thoi gian hanh
trinh ctia tau st dung mang no-ron nhan tao truyén thing MLP.

Nghién ctru xdy dung thuat toan dinh tuyén hanh trinh t6i thiéu hoa nhién liéu tiéu
thu cho tau trudc mdi chuyén di dua trén thuat toan A* va mo hinh du bao st dung mang
no-ron. Bén canh do, mot thudt toan dé goiy tbc do phu hop giup tau co thé t6i diém dén
dtng gidr trén tuyén duong ti thiéu nhién liéu da tim dugc trong nhimg truong hop thoi

gian van chuyén hang hoa yéu cau khac nhau ciing dugc dé xuat.



P6i twong nghién ctru: Péi twong nghién ctru cua ludn én 1a nhitng tau ché hang roi,
trong tai 1on. Phan thuc nghiém sir dung céc thong s6 k¥ thuat cta tau The Prosperity, day

12 mot tau chd hang rdi ¢6 trong tai 82000 tan.

2. Phwong phap nghién ctru

Pé dat dugc nhitng muc tiéu dua ra, luan an s dung cac phuong phap phan tich, téng
hop, md hinh héa va mo6 phong, cu thé nhu sau:

Phan tich cac tai liéu khoa hoc, cac cong trinh mdi nhét da duoc cong bd trong va
ngoai nudc lién quan dén vén dé nghién ctru cua luén an.

Mo hinh hoa tau thuc dudi dang mot méd hinh dong luc hoc trong moi truong 3D.

Str dung phuong phép phén tich, tébng hop va mod phong dé xay dung va kiém chimg

cac thuat toan dé xuat.

3. Y nghia khoa hoc va thye tién

Dé tai ¢é y nghia khoa hoc:

V& mit phuong phap luén, luén an dua ra mot phuong phéap dé dinh tuyén hanh trinh
cho tau vdi muc ti€u giam thiéu lugng nhién liéu tiéu thu. Cu thé, thay vi sir dung cac bd
dit liéu trong qué trinh khai thac tau trong qua khir, phuong phép nay dé xuat mot phuong
phép dé tao ra mot bo dir liéu bing mot mé hinh mod phong theo phuong phap HIL. Bén
canh do6, luén an cting dé xuét nhitng thuét todn dé dinh tuyén hanh trinh t61 thiéu hoa nhién
liéu c6 rang budc thoi gian cho tau dya trén mang no-ron, thuat toan tim kiém A* va bo dit
liéu da duoc tao ra trudce do.

Pé tai ¢é y nghia thuc tién:

V& mat thuc tién, luan an c6 y nghia thiét thuc trong giai doan hién nay khi Viét Nam
dang nd luc tré thanh mot qubc gia manh vé kinh té bién. Ngoai ra, néu dé tai duoc nghién
ctru thanh cong thi s€ gop phan giam 6 nhiém moi truong, dem lai nhiing hiéu qua l6n ve
kinh té, nang cao tinh canh tranh vé gia thué tau cho céc chi tau so hitu hé thdng nay trong

didu kién su canh tranh vé cudc vén tai dang ngay mot lon.

4, Dong goép méi cia ludn 4an

Luan 4n c¢6 03 diém déng gdp mdi tiéu bieu, do la:




Piu tién la xdy dung duge mot md hinh tinh toan nhién ligu tiéu thu c6 thé ap dung
cho cac tau chd hang st dung phuong phap ndi suy va cac cong thuc ban kinh nghiém lam
viéc tin cdy vdi sai s6 théap.

Tht hai, luén 4n da x4y dung dugc mot mo hinh du bao dugc ca nhién liéu tiéu thy
va thoi gian hanh trinh st dung mang no-ron duoc huén luyén bang b dit liéu dugc tao ra
tir mot md hinh mé phong xdy dung theo phuong phap HIL.

Cudi cung, ludn &n dé xudt thuét toan dinh tuyén hanh trinh téi thiéu hoa nhién liéu
tiéu thu c6 rang budc thoi gian dua thudt toan tim kiém A* va mang no-ron ing dung trén
mot dd thi di chuyén cong nhim nang cao tinh chinh x4c va tin cdy.
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SUMMARY OF THESIS

1. The purposes and the objectives

The purposes:

The purpose of the research is to develop a route routing algorithm to minimize fuel
consumption, contributing to improving exploitation efficiency and reducing polluting

emissions into the environment. To achieve this goal, the thesis sets out the following main
tasks:

Research and develop a dynamic model in a 3D environment from 6-degree-of-
freedom mathematical equations and parameters of real ships.

Develop a model to calculate fuel consumption for ships in real time.

Research and develop a simulation model using the HIL method. This model will
perform two tasks: creating a replacement operational data set for the ship's past

operational data set and testing the proposed algorithms.

Research and develop a model to forecast fuel consumption and sailing time using a
feedforward artificial neural network MLP.
Research and develop a route routing algorithm to minimize fuel consumption for

ships before each trip based on the A* algorithm and a forecasting model using a neural

network. In addition, an algorithm to suggest appropriate speed to help the ship reach the




destination on time on the found fuel-minimum route in cases of different required cargo
transportation times is also proposed.

The objectives: The research object of the thesis is large-tonnage bulk carriers. The
experimental part uses the technical parameters of The Prosperity, a bulk carrier with a

tonnage of 82,000 tons.

2. Research Methods

To achieve the objectives, the thesis uses methods of analysis, synthesis, modeling

and simulation, specifically as follows:

Analyze scientific documents, the latest works published domestically and

internationally related to the research problem of the thesis.
Model a real ship in the form of a dynamic model in a 3D environment.

Use methods of analysis, synthesis and simulation to build and verify the proposed

algorithms.

3. Scientific and practical significance

The thesis has scientific significance:

In terms of methodology, the thesis proposes a method to route ships with the goal of
minimizing fuel consumption. Specifically, instead of using data sets in the past ship
operations, this method proposes a method to create a data set using a simulation model
according to the HIL method. In addition, the thesis also proposes algorithms to route ships

with time-constrained fuel minimization based on neural networks, A* search algorithm

and previously created data sets.

The thesis has practical significance.

In terms of practice, the thesis has practical significance in the current period when
Vietnam is striving to become a strong country in the marine economy. In addition, if the
research topic is successful, it will contribute to reducing environmental pollution, bringing
great economic efficiency, improving the competitiveness of ship rental prices for ship

owners owning this system in the context of increasing competition in freight rates.



4. The new contributions

The thesis has 03 typical new contributions, which are:
First, it builds a fuel consumption calculation model that can be applied to cargo ships
using the interpolation method and semi-empirical formulas that work reliably with low

Crrors.

Second, the thesis has built a model that can predict both fuel consumption and travel

time using a neural network trained on a data set created from a simulation model built

according to the HIL method.

Finally, the thesis proposes a time-constrained fuel consumption minimization route
routing algorithm based on the A* search algorithm and a neural network applied on a

curved moving graph to improve accuracy and reliability.

RESEARCH SUPERVISORS PH.D CANDIDATE

T

Assoc.Prof. Dinh Anh Tuan  Assoc.Prof. Hoang Duc Tuan  Doan Huu Khanh

o




