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TOM TAT NQI DUNG LUAN AN

1. Muc dich, ddi twong va ndi dung nghién ciru

Muc dich nghién cwru ciia lugn dn: Phan tich [am rd nguyén nhan gay ra sai
1éch trong xac dinh vi tri tau bang cac hé théng din duong quan tinh (HTDDQT)
duoc lép dat trén tau; Trén co sO cac trang thiét bi da c6 véi sai s6 ctia hé théng dan
duong, tinh todn va dé xuit cic giai phap nham nang cao do chinh xac dan duong
cho tau ngdm & ché d6 di ngam.

Déi twong nghién civu ciia lugn dn: Hé thong din dudng quan tinh dugc
trang bi trén cac tau ngﬁm; Pic diém dia hinh, thuy van khu vuc Bién bong; Cac
phuong phap din duong theo HTDDQT cho tau ngam; Tac dong ctia ngoai canh dén
d6 chinh x4c dan dudng tau ngam.

Noi dung nghién curu cua ludn dn:

Luan an hé thong hoa va trinh bay tém tat vé dan duong cho tiu ngam nodi
chung, phuong trinh toan hoc chuyén dong cta tau ngdm. Trinh bay 1y luan vé
HTDDQT, 13 hé thong dan dudng chinh duoc sir dung khi tau ngdm hanh trinh.

- Bén canh d6 luan an tap trung nghién ctru nang cao dd chinh xac hé thong
dan duong tau ngdm. Khai niém din dudng bao gdm xac dinh vi tri va xay dung ké
hoach hanh trinh dén vi tri chi dinh. Trong 2 nhi€ém vu d6 luan an tap trung cho vi¢c
nang cao do chinh xac xac dinh vi tri. Vi ddi tuong nghién ctru 1a HTDDQT, ban

chét sai sb thuong phu thudc vao thong tin vi tri ban dau va ban than cam bién gia



tbe trong b phan cam bién, sau mot thoi gian nhét dinh, sai s6 trong xac dinh vi tri
vuot qua gia tri cho phép, can phai hiéu chinh dé xac dinh lai vi tri ddu cho hé thng.
- Pé xuat mot sd giai phap nhim ning cao do chinh xac xac dinh vi tri tau ngam;
Xay dyng 1 phan mém xur 1y thong tin vi trf tau.

2. Phuwong phap nghién ciru

- Phuwong phap phan tich, tong hop duoc st dung nham hé thdng hoa co so 1y
luan vé do chinh xac ddn dudng cho tau ngdm, danh gia anh hudéng ctia mot sd yéu
t6 ngoai canh t6i do chinh xac dan dudng tau ngdm trong khu vuc Bién Dong;

- Phuong phép tong hop két hop v6i tham van chuyén gia nham dua ra cac
giai phap k¥ thuat, giai phap huan luyén nham nang cao d6 chinh xac dan duong tau
ngam;

- Ung dung cong nghé thong tin dé x4y dung phan mém “Xir ly thong tin vi
trf tau” nham nang cao do chinh xac din dudng tau ngam; khao sat thyc té thong qua
phiéu hoi nham dénh gia tinh kha dung cta phan mém.

3. Y nghia khoa hoc va thue tién

Y nghia khoa hoc

- Luan 4n d4 hé thong héa co sé 1y luan cia HTDDQT, 14 hé thong dan duong
chinh dugc st dung trén tau ngﬁm;

- Tao co s& khoa hoc va cac yéu cau ky thuét cling nhu k§ ning trong cong
tac huan luyén, xtr ly va nhép li€u thong tin phuc vy hiéu chinh HTDDQT bao dam
cong tac xac dinh vi tri tdu ngdm, nang cao do chinh xac din dudng cua tau ngam
trong khu vuc Bién Dong.

Y nghia thuec tién

- Pé tai luan 4an chi 18 cac yéu td anh hudng dén qua trinh dan dudng ngdm
cho tau ngam, dong thoi dua ra mot sd giai phap mang tinh kha thi nham nang cao
d6 chinh xac dan duong tau ngdm khi hanh trinh ngdm duéi bién, dic biét phdn mém
“Xtr Iy thong tin vi tri tau” 1a mot céng cu hd tro cho chi huy tau trong qua trinh diéu
khién tau ngam hanh trinh ngam trong khu vuc Bién Dong.

Bén canh do, két qua nghién ctru cua dé tai luan 4n con gop phan nang cao

chat luong huan luyén, san sang chién dau cua tau ngam.
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4. Két qua nghién ciru va déng gép ciia luin an

- Hé thdng hoa va 1am rd thuc trang nghién ctru vé dan duong ngam trén thé
gidi va Viét Nam, nghién ctru cac phuong trinh chuyén dong cia tau ngdm & céac
trang thai khac nhau, nghién ciru vé dong chay khu vuc Bién Pong anh hudng dén
d6 chinh x4c dan dudng tau ngdm. Nghién ctru 1am rd cac yéu t6 anh hudng dén dan
duong tau ngam trong khu vuc Bién Pong.

- Nghién ctru va 1am 13 co so 1y ludn cia HTDPQT, 1a hé thong chinh duoc
str dung dé dan duong cho tau ngdm trong moi diéu kién, mé phong hoat dong cia
mot HTDDQT, qua d6 cé thé két luan réng, HTDDBQT tuy hoat dong tu tri, khong
can ngu(‘A)n thong tin tham khao bén ngoai, nhung khi dugc két hop hoic hd trg thém
nhiéu thong tin dua vao cho hé thé)ng thi hé théng hoat dong s€ chinh xac hon;

- Dya trén tinh hinh thyc té nghién ctru dé xuat cdc nhom giai phap vé k¥
thuat, trong d6 da nghién ctru va tinh toan 1y thuyét cho mé hinh tram dinh vi thuy
am ngam nham xac dinh vi trf tdu ngdm, dé& xuat cac thong tin can c6 cta hai do
chuyén dung dung cho tau ngam ciing nhu phuong an xay dung va sir dung hé théng
quan ly hanh trinh trén tau;

- Pua ra cac giai phap huan luyén cho thity thu tau ngdm nham nang cao k¥
nang xtr 1y thong tin vi tri tau, k¥ nang 1ap ké hoach chuyén di nhim nang cao do
chinh xac din duong cho tau ngadm khi hanh trinh ngdm khong duoc cap nhat vi tri
tir hé théng vé tinh ddn duong toan cau ma van dam bao do chinh xac chap nhan
duoc theo nhiém vu cho tau ngém;

- b3 xay dung dugc phan mém “Xir 1y thong tin vi tri tau” phuc vu cho dan
duong ddi véi cac tau c6 trang bi HTDDQT trong khu vuc Bién Pong.

Nguwoi hwéng din khoa hoc Nghién ctru sinh

1. PGS.TS. Nguyén Viét Thanh P— //%W -

2. PGS.TS. Pham Xuan Duong Zof .
Nguyén Quang Huy



DOCTORAL THESIS INFORMATION

Thesis title: “RESEARCH ON NAVIGATION ACCURACY
ENHANCEMENT FOR SUBMERSIBLE VESSEL IN THE VIETNAMESE
EAST SEA”

Speciality: Science of Navigation Code: 9840106

Ph.D Candidate: Nguyen Quang Huy

Supervisors: Assoc. Prof. Dr Nguyen Viet Thanh; Assoc. Prof. Dr. Pham
Xuan Duong

Institution: Vietnam Maritime University

SUMMARY OF THE THESIS
1. Aims, objectives, and contents of the thesis
Aim of the thesis: To clarify the different causes and components of the deviation
(accumulated error) in position as fixed by inertial navigation systems (INS)
equipped on submersible vessels; And to propose viable mathematical and
operational solutions to enhance the navigation accuracy for the vessel on the
submerged operation mode, basing on the existing equipment.
Objectives of the thesis: INS equipped on submarines; Topographical and
hydrological characteristics of Vietnamese East Sea; Methods of navigation basing
on INS for submarine; External impacts to position fixing accuracy of submersible
vessels.
Content of the thesis: Review, systematical analysis on different aspects of the
navigation for submarines, the mathematical models of submersible vessel motions,
the theory and practical application of the INS, which is the main guidance system
used in submerged mode of operation.

- The accuracy enhancement for the submarine navigation system. The task
of navigation includes position fixing and building a journey plan to the desired
waypoint. The thesis focuses on enhancing the accuracy of position fixing. With the
INS as a research object, the deviation in position fixing is usually caused by the

initial position information and the acceleration sensor in the sensor unit. After a
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certain period, errors in position fixing exceed the permissible value, it is necessary
to determine the initial position for the system.

- Solutions to improve the accuracy of submarine position fixing; design the support
software named “Processing Ship Position Information”.

2. Methodology of the thesis

- Methods of analysis and synthesis are used to systematize the theoretical
basis of navigation accuracy for submerged-vehicles, evaluate the influence of some
external factors on submarine navigation accuracy in Vietnamese East Sea;

- Synthesis method is combined with expert consultation to provide technical
solutions, training solutions to enhance submarine navigation accuracy;

- Applying information technology to build software "Processing ship
position information" in order to improve submarine navigation accuracy. Using the
survey method through questionnaires to evaluate the usability of the software
"Processing ship position information".

3. Scientific and Practical significance
Scientific significance

- The thesis has codified the theoretical basis of the INS, which is the main
guidance system used on submarines;

- Provide scientific bases and technical requirements as well as skills in the
training of information entering and processing to improve the navigation accuracy
for submersible vessels operating in the Vietnamese East Sea.

Practical significance

- The thesis topic identifies factors affecting the submarine navigation process,
while offering some feasible solutions to improve submarine navigation accuracy on
submerged mode, especially "Ship location information processing" software is a
support tool for ship commanders in operating submarine submerged in Vietnamese
East Sea.

- Besides, the research results also contribute to the quality enhancement of

training and combat readiness of submarines.



4. Main results and new contributions of the thesis

- Systematize and clarify the status of research on undersea navigation around
the world and Vietnam, study the submarine motion equations in different states,
study how the currents in the Vietnamese East Sea affect submarine navigation
accuracy. Study to clarify the impact factors on submerged — vehicle navigation in
the Vietnamese East Sea.

- Research and clarify the theoretical basis of the INS, the main system used
to guide submarines in all conditions. Use simulation the operation of an INS to
prove that although INS is an autonomous, self-contained system and it does not
require any external reference points, it will operate more accurately with integrated
reference information;

- Based on the actual situation, the research proposed technical solutions,
including the study and theoretical calculation for the model of the undersea
hydrodynamic station to determine the location of submarines, propose requirements
data for specialized submarine charts as well as the plan to build and use the
submarine's Voyage Management System;

- Propose training solutions for submariner to improve their skills of location
information processing, voyage planning to improve the navigation accuracy of
navigation on submerged mode when the submarine cannot update the position
information from Global Navigation Satellite System, to make sure the deviation in
position fixing according to submarine missions;

- Build and develop the software “Processing Ship Position Information” to
serve navigation for ships equipped with INS in the Vietnamese East Sea.
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