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TOM TAT NQI DUNG
1. Muc dich nghién ciru ctia luan an

Pé xuit viing an toan méi ciia tau, c6 hinh dang va kich thudc thay ddi linh
hoat dua vao cac thong s6 nhu tdc do, kich thudc tau va khu vuc tau hanh trinh
va theo thoi gian thuc. Trén co s do, xdy dung thuat todn xac dinh nguy co dam
va tau thuyén va xdy dung ban db diém néng giao théng trén ving bién Viét Nam
thé hién truc quan theo timg cp d6, nhdm canh béo sém cho thuyén vién, nha
quan ly, diéu hanh giao thong hang hai dé kip thoi dua ra hanh dong dam bao an
toan cho tau.
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2. Doi twong va pham vi nghién ciru cta luan an

P6i twgng nghién ciru: Nghién ciru, danh gia tinh hinh vung bién, cang
bién ctia Viét Nam nhu vai trd clia cang bién Viét Nam, dinh hudng phét trién
trong tuong lai, dia hinh, mat d6 tau thuyén, luu lvgng hang hoa ra vao, cac vu
tai nan hang hai xay ra, cac khu vuc c6 dia hinh phtc tap, c6 méat do tau thuyén

I6m, tiém 4n nguy mat an toan giao théng hang hai trén viing bién Viét Nam.

Nghién ctru cac m6 hinh vung an toan cia tau da dugc xdy dung trong nudc
va trén thé gidi, danh gia wu, nhuoc diém dé dé xuit mo hinh ving an toan méi
pht hop véi muc dich nghién ctru. Nghién ctru, phan tich y kién ctia cac chuyén
gia, cdc nha hang hai va dit liéu AIS thu dugc trén ving bién Viét Nam dé xay
dung md hinh viing an toan mdi, thay dbi theo thoi gian thuc, 4p dung pht hop
cho céc tau hoat dong trén ving bién Viét Nam.



Pham vi nghién ciru: Nghién ctru thuc trang ving bién, cang bién cia Viét
Nam, s6 luong hang hoa va luu lugng tau thuyén ra vao, sb vu tai nan hang hai da
xay ra trong thoi gian 5 nam tir ndm 2019 dén nam 2023. Cu thé va md phéng tai
khu vue ludng Hai Phong va khu vuc ludng Sai Gon - Viing Tau. Nghién ctru,
danh gia cac mo hinh ving an toan, cac phuong phap, thuat toan xac dinh nguy

co dam va tau thuyén tai cac vung bién trén thé gidi va Viét Nam.
3. Phwong phap nghién ciru cia luan an

- Phuong phép nghién ctru 1y thuyét: Nghién ciru co so 1y thuyét vé cac ham
toan hoc, vung an toan, cac phuong phap xac dinh ving an toan cua tau va céac
phuong phép danh gié, x4c dinh nguy co ddm va tau thuyén. Phan tich, danh gia
céc nghién ctru trong nudc va thé gidi c6 lién quan dén dé tai.

- Phuong phap chuyén gia: Pugc ap dung trong qua trinh khao sat, sir dung
kinh nghiém, kién thiic cia cic chuyén gia - 1a cic hoa tiéu hang hai, sy quan hang

hai, nha quan ly hang hai ... phuc vu cho viéc xac dinh kich thudc vung an toan.

- Phuong phép toan hoc: Xay dung va phat trién thuét xac dinh viing an toan
ctia tau, thuit toan xdc dinh nguy co ddm va tau thuyén, cac thuét toan trong qué
trinh thu thap, xtr 1y dir liéu. Phuong phép nay ciing duge st dung dé tinh toan
cac trong sO phu hop véi tinh hinh thuc té, phan cum tau, phuc vu viéc xay dung
ban d6 diém noéng giao thong hang hai.

- Phuong phap binh phuong nhé nhit: La phuong phap t6i wu dé lya chon
duong khép nhat dbi véi mot dai dir liéu tmg véi cuc tri ctia tong cac sai sb thng
ké tir két qua khao sét chuyén gia.

- Phuong phép mé phéng: Dé kiém chimg, lam rd két qua nghién ctru, luan
4n da stir dung may tinh, mé phéng trén Matlab va dua vao dé dé xay dung ving
an toan cla tau, danh gia nguy co d4m va, xay dung ban d6 diém néng giao thong.
Ngoai ra, phuong phéap nay dugc stir dung tai phong mo phong lai tau cua Truong
Pai hoc Hang hai Viét Nam dé danh gia kha ning 4p dung ctia md hinh viing an
toan trong danh gia nguy co dam va.

4. Y nghia khoa hoc va thuec tién cia dé tai

Y nghia khoa hoe: Xay dung co sé khoa hoc vé viing an toan xung quanh
tau, dé xuat xdy dung mot ving an toan mai phu hop vé1 muc dich nghién ciru,

khoa hoc va tin cdy trén viing bién Viét Nam. X4y dung thuit toan xac dinh nguy



co dam va cho phép danh gia nguy co dim va truc quan, nhanh chdng, theo cép d6
va dinh lugng cu thé theo thoi gian thue. Két qua nghién ciru c6 gia tri tham khao
cho cac nha hoach dinh chinh sach, cac co quan quan ly nha nudc chuyén nganh
hang hai, luc lugng tim kiém ciru nan hang hai, ¢6 gia tri tham khao dbi véi hoc

vién, sinh vién nganh k¥ thuat cac chuyén nganh c6 lién quan.

Y nghia thwe tién: Két qua nghién ctru c6 tinh tmg dung cao, gitip s§ quan
hang hai va nguoi quan ly giao thong hang hai sém nhan biét nguy co dam va,
lién tuc theo thoi gian thue, tir 46 ¢é hanh dong phu hop hodc thong bao sém gop
phan giam thiéu nguy co tai nan hang hai, bao vé tinh mang con ngudi, tai san va
mbi trudng bién. Nghién ciru tao tién dé dé phat trién cac hé thong quan ly giao
thong hang hai thong minh, nang cao niang luc canh tranh ctia nganh hang hai Viét
Nam, thic ddy phat trién kinh t& bién. Ngoai ra, két qua nghién ctru c6 thé cung
cap cong cu xac dinh céc diém néng giao théng, hd tro cac nha chire trach c6 cach
nhin tong quan vé cac cang bién tai Viét Nam, dé xuat cic phuong 4n vé ha tang
dé dam béao an toan hang hai trén ving bién Viét Nam trong tuong lai.

5. Nhirng dong gop moi cia Luan an

Luan an da xay dung dugc thuat toan xac dinh ving an toan cua tau theo
thoi gian thye. Hinh dang va kich thudc ving an toan ctia mdi loai tau di dugc
xac dinh va thay ddi phu thudc vao chiéu dai, téc dd tau va tham sé khu vuc. M6
hinh viing an toan nay c6 thé 4p dung tai nhiéu ving bién khac nhau va da dugc
cu thé trén ving bién Viét Nam.

Xay dung ban d6 diém néng giao thong trén ving bién Viét Nam, két qua
gitip thuyén vién, cac nha quéan 1y giao théng hang hai c6 danh gia truc quan,
nhanh chéng, d6 tin cdy cao nhdm phuc vu cho an toan giao thong hang hai.

Hai Phong, ngay 08 thang 8 nam 2024

Tap thé ngwoi hwéng din khoa hoc _ Nghién ciru sinh
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SUMMARY OF THESIS

1. Research aim

The research is carried out to propose a new ship domain, whose shape and
size can change dynamically based on parameters such as Speed, ship size, and
area, and in real-time. On that basis, an algorithm has been built to determine the
collision risk between ships. A map of traffic hot spots in Vietnamese waters has
been built visually presenting at each level, to warn navigation officers and
administrators early, manage maritime traffic, and promptly take action to ensure
ship safety.

2. Research object and scope

Research object: Doing research and evaluating the situation of Vietnam's
sea areas and seaports such as the role of Vietnam's seaports, future development
orientation, terrain, ship density, cargo flow in and out, and accidents. Maritime
accidents occur in areas with complex terrain and a large density of ships,

potentially endangering maritime traffic safety in Vietnamese waters.

Researching ship domains built domestically and around the world, evaluate
advantages and disadvantages to propose a new safety zone model suitable for
research purposes. Doing research and analysis on opinions of experts, navigators,
and AIS data collected in Vietnamese waters to build a new ship domain, changing

in real-time, applicable to ships operating in Vietnamese waters.

Research scope: Research the current state of Vietnam's seas and seaports,

the number of goods and traffic of ships entering and leaving, and the number of




maritime accidents that have occurred in the 5 years from 2019 to 2023. Giving
specifics and descriptions simulated in the Hai Phong fairway area and the Saigon
- Vung Tau fairway area. Doing research and evaluating models of ship domains,
methods, and algorithms to determine the ship collision risk in sea areas around
the world and in Vietnam.

3. Research methods

- Theoretical research method: Research on the theoretical basis of
mathematical functions, safety zones, methods to determine the ship's domain,
and methods to evaluate and determine the risk of ship collision. Making an

analysis and evaluation of domestic and world research related to the topic.

- Expert method: This method has been applied during the survey process,
using the experience and knowledge of experts - maritime pilots, navigation

officers, maritime administrators... to serve the determination of ship domain size.

- Mathematical method: Building and developing algorithms to determine
ship domain, algorithms to determine the risk of ship collisions, and algorithms
in the process of collecting and processing data. This method is also used to
calculate parameters to the actual situation, ship clustering, and serve in the

construction of maritime traffic hotspot maps.

- Least square method: This is the optimal method to select the best fitting
line for a range of data corresponding to the extreme value of the total statistical

errors from the expert survey results.

- Simulation method: To verify and clarify the research results, the thesis
used computers and simulations on Matlab and based on that to build the ship's
safety zone, evaluated the risk of collision, and build a Traffic hotspot map. In
addition, this method is used at the Full-bridge simulation room of Vietnam
Maritime University to evaluate the applicability of the new ship domain in

assessing collision risk.
4. Scientific and practical significance of the thesis

Scientific significance: the thesis has built a scientific basis for safety zones
around ships and proposed to build a new ship domain suitable for research,
science, and reliability purposes in Vietnamese waters. An algorithm has been

built to determine collision risk and allows for assessing collision risk visually,




quickly, by level, and with specific quantification in real-time. The research
results have reference value for policymakers, maritime state management
agencies, and maritime search and rescue, and have reference value for navigation

students and related majors.

Practical significance: The research results are highly applicable, helping
navigation officers and VTS officers to quickly recognize collision risks,
continuously in real-time, thereby taking appropriate action or providing early
notification, reducing the risk of maritime accidents, and protecting human life,
property, and marine environment. Research creates a premise for developing
smart maritime traffic management systems, improving the competitiveness of
Vietnam's maritime industry, and promoting marine economic development. In
addition, the research results can provide tools to identify traffic hot spots, assist
authorities in having an overview of seaports in Vietnam, and propose
infrastructure options to ensure maritime safety in Vietnamese waters in the

future.
5. New contributions of the thesis

The thesis has built an algorithm to determine the new ship domain in real-
time. The shape and size of the domain of each type of ship have been determined
and varied depending on the ship's length, speed, and area parameters. This ship
domain can be applied in many different sea areas and has been specifically

applied in Vietnamese waters.

A map of traffic hotspots in Vietnamese waters has been built. The results
help seafarers and maritime traffic managers have intuitive, quick, and highly
reliable assessments to serve cargo maritime traffic safety.

Haiphong, August 8" 2024
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