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TOM TAT NOQI DUNG LUAN AN
1. Muc dich, d6i twong va ndi dung nghién ciu

- Muyc dich cua luan an la nghién cau, xay dung thuat toan ngau nhién dé
tinh toan tuyén dudng va ké hoach chay tau téi wu nhién liéu dua trén nguyén
tac just in time “zau dén cang kip 1G¢” nham nang cao hiéu qua sir dung ning
lugng, giam phat thai khi nha kinh tir tau bién gép phan bao vé méi trudng bién
mot cach hiéu qua.

- Pbi twong nghién ciu cua luan an gom: Thong tin thoi tiét (song, gio,
dong chay); dac tinh thay d6i toc d6 tau bién va dac tinh tiéu thy nhién liéu tau
bién trong timg diéu kién hanh hai cu thé; ham muc tiéu téi vu nhién liéu dya
trén nguyén tac just in time “tau dén cang kip lac” va thuat toan ngau nhién.

- Noi dung nghién ctu cua luan an gom: Théng tin thoi tiét phuc vu tinh
toan tuyén duong va ké hoach chay tau ti vu; Xac dinh dic tinh thay doi toc
d6 tau bién va dic tinh tiéu thu nhién liéu tau bién trong timg diéu kién hanh
hai cu thé biang phuong phap binh phuong nho nhat; Haim muc tiéu t6i wu nhién
licu dua trén nguy@n tac just in time “tau dén cang kip lac”; Thuat toan vi khuan
cai tién tinh toan tuyén duong va ké hoach chay tau téi wu nhién liéu dua trén
nguyén tic just in time “tau dén cang kip luc”.

2. Phwong phap nghién cau



- Phuong phép Chuyén gia: Xac dinh cac yéu tb can thiét, xay dung ham
muc tiéu cho bai toan tinh toan tuyén dudng chay tau téi vu nhién liu;

- Phuong phéap tdng hop: Tong hop céac théng tin an toan Hang hai va théng
tin thoi tiét tir nhidu ngudn khac nhau;

- Phuong phap phan tich: Phan tich danh gia @6 chinh xac cua cac ban tin
téng hop dugc;

- Phuong phép mé phong: Dé viéc danh gia dat hidu qua cao, tac gia xay
dung cac mé hinh mé phong chay thir trén may tinh.

3. Y nghia khoa hoc va thyc tién

Y nghia khoa hoc:

- Pé tai 12 nguon tai lieu tham khao hitu ich cho tat ca cac ban doc gia quan
tam;

- San pham nghién ctu cua dé tai luan an giai quyét duoc mot sé han ché
ctia cac phuong phap tinh toan tuyén duong téi wu nhién liéu khéac hién dang
duogc ung dung.

Y nghia thyc tién:

- San pham nghién ctu caa dé tai luan an 1a mot giai phap hitu hiéu gop
phan nang cao hiéu qua st dung ning lwong va giam phat thai khi nha kinh tur
tau bién, dac biét trong béi canh yéu cau IMO vé viéc giam phat thai khi nha
kinh tir tau bién dang ngay cang trd nén buc thiét;

- Ngoai ra, san pham nghién ctu cia dé tai luan an khi dugc kiém duyét
va dang kiém c6 thé sir dung cho cac doi tau bién Viét Nam, cho céc cong ty
khai thac tau va cho cac Cang vu hang hai (VTS).

4. Két qua nghién ciru va déng gép cia luan an
- Lam chu duoc ban tin séng toan cau, ban tin gié toan cau dugc ma hoa

theo dinh dang Grib 2 tir co s& dit liéu cua Vién nghién ctiru phét trién bén viing



khi quyén nhan loai thuoc Pai hoc Kyoto, Nhat Ban (Rish — Research Institute
for Sustainable Humanoshere);

- Lam chu duoc dit liéu dong chay toan cau duge ma hoa theo dinh dang
netCDF (Format Network Common Data Form) tur co s¢ dé liéu caa Du an
nghién cttu, phén tich dong chay dai duong theo thoi gian thuc (Oscar — Ocean
Surface Current Analysis Real Time) thugc phong thi nghiém strc day phan luc
(Jet Propulsion Laboratory Physical Oceanography), Vién cbéng nghé
California (Vién quan ly cac du &n ciia co quan hang khong v tru MY);

Trén co s d6 tao duogc céc File dit lidu thoi tiét tong hop phuc vu tinh toan
tuyén duong va ké hoach chay tau téi wu nhién liéu.

- Ung dung phuong phap binh phuong nhé nhét xay dung duoc bo co so
dir liéu dic tinh thay doi toc d6 tau bién, dic tinh tiéu thu nhién liéu tau bién
trong tirng diéu kién hanh hai cu thé phuc vu tinh toan tuyén duong va ké hoach
chay tau toi uu;

- Xay dung thuat toan vi khuan cai tién tinh toan tuyén duong va ké hoach
chay tau téi uu nhién liéu dua trén nguyén tac just in time “tau dén cang Kip
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lac”.
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SUMMARY OF THE DISSERTATION
1. Aim, objective and content of the Dissertation

- The dissertation aim at researching and building a random algorithm to
calculate the route and operation plan optimized fuel based on the just in time
principle to improve efficiency on using energy and reducing greenhouse gas
emissions from vessel which may contribute to protecting the marine

environment effectively.

- The object of the dissertation includes: Weather information (wave,
wind, current); Specification of vessel speed change and fuel consumption in
each specific navigation condition; The fuel optimization objective function is
based on the just in time principle and random algorithm.

- The content of the Dissertation includes: Weather information for vessel
route calculation and optimal planning; Determine the specification of speed
change and fuel consumption in each specific navigation condition using the

least squares method; The fuel optimization objective function is based on the



just in time principle; The improved bacterial algorithm calculates routes and

fuel-optimized operation planning based on the just in time principle.
2. Methodology of the Dissertation

- Expert Method: Identify the necessary factors, build an objective

function for the problem of calculating the vessel optimal fuel route;

- Synthetic method: Synthesize the maritime safety information and

weather information from different sources;

- Analysis method: Analyze and evaluate the accuracy of the synthesized

News;

- Simulation method: In order to evaluate the efficiency, the author builds

the simulation models tested on the computer.
3. Scientific and Practical signification
Scientific signification
- The topic is a useful reference source for all readers;

- The Dissertation can solve some limitations of other fuel optimal route

calculation methods which are currently being applied.
Practical signification

- The dissertation is an effective solution which contributes to improve the
energy efficiency and reducing greenhouse gas emissions from vessel,

especially when IMO requires strictly on emission reduction;

- In addition, the dissertation once being approved and registered, can be
used for Vietnamese shipping fleets, vessel operating operators and maritime
port authorities (VTS).



4. Main results and new contributions of the Dissertation

- Master the global wave news, the global wind news is encoded in Grib 2
format from the database of the Institute for Research on Sustainable
Development of the Human Atmosphere under Kyoto University, Japan (Rish

— Research Institute for Sustainable Humanoshere);

- Master the global current data which is encoded in netCDF (Network
Common Data Form) format from the database of the real-time ocean current
analysis and research project (Oscar — Ocean Surface Current Analysis Real
Time) under the Jet Propulsion Laboratory Physical Oceanography, California

Institute of Technology (Project Management Institute of the US space
agency);
On that basis, synthetic weather data files are created to serve route

calculations and fuel-optimized vessel operating plans.

- Applying the least squares method to build a database of vessel speed
change and fuel consumption specification in each specific navigation

condition to calculate the route and optimal operation planning;

- Develop an improved bacterial algorithm to calculate vessel routes and
fuel-optimized plans based on the just in time principle.
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