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TOM TAT NHUNG KET LUAN MOI CUA LUAN AN (vé mat hoc thuat, Iy luan, luan diém
méi vé khoa hoc va thyc tién )

Hai quan, dic biét 1a luc lugng tau ngam, dong mot vai trd quan trong va khong thé
phu nhén trong viéc bao v¢ toan ven chu quyén va lanh thd cua mot quéc gia. Trong do, luc
luong tau ngﬁm, v6i khd nang di chuyén khong phét hién va thuc hién cac nhiém vu 4n minh,
dong mot vai trd quan trong trong viéc duy tri an ninh bién ca. So véi din duong cho cac
phuong tién ndi, viéc dan dudng cho tau ngam hét stc khé khan. Dé c6 thé din dudng cho tau
ngam, mot trong cac dir liéu can phai c6 14 cac mé hinh 3D dia hinh day bién dugc xay dung
mét cach can trong va chinh x4c.

Tai Viét Nam, cic cong bd vé xdy dung mé hinh 3D cho phan dét lién dién ra hét sirc
s6i dong. Tuy nhién, co rat it hodc khong c6 cac cong bd vé xay dung mo hinh 3D dia hinh
day bién. Bén canh van dé xdy dung mé hinh 3D thudc tinh khong gian con can phai c6 giai
phéap dé xac dinh tram tich bé mat, thuc phu tr dir liéu thuy am quét suon va dir liéu tan xa
nguoc da chum ta. Pay la nhiing nd1 dung khoa hoc chua tirng dugc cong bd tai Viét Nam.
Do d6, néu xay dung dugc mo hinh 3D dia hinh dy bién s& gop phan nang cao hiéu qua tac
chién cia lyc lugng tau ngam.

Trong nghién ctru cia minh, luén 4n da khang dinh duoc:

- M6 hinh 3D dia hinh ddy bién duoc xay dung theo phuong phap mé hinh luéi da 46
phan giai va mo hinh ludi tir giac khong gian véi canh 1a cac duong cong tham s, trén co s&
sir dung két hop dir liéu do sau hdi am da tia va dit liéu Side Scan Sonar md ta chén thyc nhit
bé mat thuc dia hinh day bién.

- Phwong phap phan loai trdm tich tir cac ngudn dit liéu thuy dac dat dugc do chinh

xac tot, va co thé sir dung dé tdng cuong tinh thuc té cho m6 hinh 3D dja hinh day bién, nang



cao tinh tryc quan héa mo hinh 3D dia hinh day bién phuc vu cho hoat dong cua tau ngr:im
Viét Nam.

Céc dong gop chinh cua ludn 4n vé mit khoa hoc:

- Bé xuét phuong phap va thuat toan xay dung mé hinh 3D dja hinh day bién phuc vu
cho hoat dong cua tau ngdm: Phuong phép toi uu héa mé hinh 3D bang ludi da d6 phan giai
va phuong phéap xay dung mé hinh 3D bang ludi tir gidc véi cac canh 1a dudng cong tham sb.

- P& xuét phuong phap phan loai trim tich dé xay dung mé hinh 3D 16p pha tram tich,
thé hién truc quan bé mit dia hinh day bién.

- Pé xuit so d6 quy trinh x4y dung mé hinh 3D dia hinh day bién cho hoat dong cua
tau ngam.

Ha Noi, ngay thang nam 2024
NGUOI HUONG DAN NGHIEN CUU SINH

PGS.TS Duong Van Phong Nguyén Dinh Hai



SUMMARY OF NEW CONCLUSIONS
OF DOCTOR THESIS

Dissertation title: “Research the scientific basis for building 3D models of seabed terrain to
serve submarine operations in Vietnamese waters”
Major: Surveying and Mapping engineering Code: 9520503
Ph.D. Student: Nguyen Dinh Hai Training: 2021 - 2024
Scientific Supervisors' name:
1. Assoc. Prof Duong Van Phong
2. Ph.D Duong Thanh Trung
Name of training facility: University of Mining and Geology

SUMMARY OF NEW CONCLUSIONS OF THE THESIS (academic, theoretical, new
scientific and practical arguments)

The Navy, especially the submarine force, plays an important and undeniable role in
protecting the integrity of a country's sovereignty and territory. Among them, the submarine
force, with the ability to move undetected and perform hidden missions, plays an important role
in maintaining maritime security. Compared to guiding surface vehicles, guiding submarines is
extremely difficult. To be able to guide submarines, one of the required data is 3D models of the
seabed terrain that are built carefully and accurately.

In Vietnam, announcements about building 3D models for the mainland are taking
place very actively. However, there are very few or no publications on building 3D models of
seabed terrain. Besides the problem of building a 3D model of spatial attributes, there is also a
need to have a solution to determine surface sediments and vegetation from side scan sonar
data and multibeam backscatter data. These are scientific contents that have never been
published in Vietnam. Therefore, if a 3D model of the seabed terrain is built, it will contribute
to improving the combat effectiveness of the submarine force.

In its research, the thesis has confirmed:

- The 3D model of the seabed topography is built according to the multi-resolution
mesh model method and the spatial quadrilateral mesh model with edges being parametric
curves, based on the combined use multibeam echo sounder data and side scan sonar data
provide the most realistic depiction of the actual surface of the seabed.

- The sediment classification method from hydrographic data sources achieves

good accuracy, and can be used to enhance the realism of 3D models of seabed terrain,



improving model visualization. 3D seabed topography to serve the operations of
Vietnamese submarines.

The main scientific contributions to the thesis:

- Proposing methods and algorithms to build 3D models of seabed terrain for submarine
operations: Method to optimize 3D models using multi-resolution mesh and method to build 3D
models using a quadrilateral mesh with parametric curve edges.

- Proposing a sediment classification method to build a 3D model of sediment cover,
visually representing the seabed topographic surface.

- Proposing a process diagram for building a 3D model of the seabed terrain for
submarine operations.
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