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TOM TAT NQI DUNG

1. Muc dich nghién ciru

Pé tai duoc thuc hién nhdm muc dich sau day:

- Nghién ctru img dung diéu khién truot két hop voi mang no-ron nhan tao, cac
co céu thich nghi, co céu diéu khién 18i va thanh phin tin hiéu diéu khién bdo hoa
dé thiét ké cac bo diéu khién cap cau tu dong xét dén céc yéu té anh hudng trong
cac diéu kién khdc nhau;

- Chimg minh dugc tinh én dinh va tinh bén vitng cia hé théng véi nhiéu ngoai
canh tac dong;

- Kiém chimg kha nang diéu khién ctia cdc bd diéu khién cap cau thong qua céc
mo phong 5.

2. Phwong phap nghién ciru dé tai

Pé tai str dung céc phuong phap nghién ciru ly thuyét két hop phuong phap mé
phéng dé kiém chimg kha ning diéu khién va tinh 6n dinh cta hé théng tu dong
diéu khién dugc thiét ké.

3. Péi twgng va pham vi nghién ciru ciia dé tai

- Déi trong nghién ciru cia dé tai: Déi tugng nghién ciru cia dé tai 1a hé théng
tu dong diéu khién cap clu cho tau ty hanh cé dii co cdu chip hanh.

- Pham vi nghién ctru cua dé tai: Pham vi nghién ctru cia dé tai la nghién ciru
thiét ké bd diéu khién tu dong tau cap cau véi mé hinh toan tau thiy ba bac tu do
du co cdu chép hanh trén mt phing ndm ngang trong cac diéu kién khéc nhau.Céc
bo diéu khién dugc dé xuét khong xét dén mé hinh co céu chdp hanh cua tau, dua
ra tin hiéu diéu khién dudi dang luc va momen trén 3 truc chuyén dong. Str dung
phin mém Matlab dé mé phong kiém chimg céc bd diéu khién dugc dé xuét.

4. Y nghia khoa hoc va thyc tién ciia dé tai

-Y nghta khoa hoc cua luan an: Ludn én nghién ciru va xdy dung dugc cac bd

diéu khién truot trén mat truot toe d cho bai toan tu dong tau cdp cau giai quyét
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cac khia canh sau: khi tham sb ciia mé hinh tau x4c dinh; khi tham sé ciia md hinh
bat dinh va nhiu ngoai canh tac dong bt dinh; khi co ciu chip hanh bj 15i; khi
tin hiéu diéu khién co cAu chip hanh bj giéi han. Luan 4n gop phan b sung va
phong phu thém cac phuong phap tu dong diéu khién tau cap cau.

-Y nghia thuc tién cia luan an: Tir co s& ly thuyét dé xudt ctia luan 4n, c6 thé
timg budc xdy dung thuc nghiém trén cac tau mé hinh va thuc nghiém trén cac
tau thuc trong tuong lai.

5. Nhirng diém dong gop méi

- Hién nay, diéu khién truot méi dugc ap dung trong bai toan cap cau tu dong
cho tau thay trong mt sé it nghién ciru. Luan an dé xuit mét bd diéu khién truot
mdi cho bai todn bai toan cap cau tu dong cho tau thuy.

- Luit diéu khién truot dugc tich hop véi cac co cau thich nghi va mang no-ron
dé giai quyét cac yéu td bat dinh ciia mé hinh toan chuyén déng cua tau va nhiéu
ngoai canh tac dong bat dinh;

- Khi ¢6 anh hudng dong thoi ctia tham s6 cia mé hinh bat dinh, nhiu ngoai
canh tac dong bat dinh, co ciu chép hanh bi 16i va tin hiéu diéu khién co ciu chép
hanh bi gi6i han, bd diéu khién dugc tich hop thém céc co cdu diéu khién 13i va
thanh phan tin hiéu diéu khién bdo hoa. Bd diéu khién cho bai toan tu dong diéu
khién tau cdp cdu giai quyét dong thoi van dé 16i co ciu chip hanh va tin higu
diéu khién co cdu chip hanh bi gidi han chua dugc dé cdp trong céc cong trinh
nghién ctru trudc day.

6. Két cAu ciia ludn 4n

Luan an duoc trinh bay bao gom 152 trang, 101 hinh vé&, 5 bang biéu, phdn m&
déu va 4 chuong, phan két luan, danh muc cac céng trinh da cong bé lién quan
dén dé tai luan an, tai lidu tham khao va 3 phu luc.

Tap thé ngwoi HDKH Nghién ctru sinh
1. PGS.TS. Nguyén Viin Swéng Vii Son Tung

2. PGS.TS. Nguyén Thai Dwong


https://v3.camscanner.com/user/download
ADMIN
Rectangle


THESIS INFORMATION

Dissertation title: A study of automatic ship berthing control based on
sliding mode control

Ph.D. candinate: Yu Son Tung

Major: Maritime Science Major code: 9840106

Education institution: Vietnam Maritime University

Research Supervisors: 1. Assoc. Prof. Dr Nguyen Van Suong
2. Assoc. Prof. Dr Nguyen Thai Duong

SUMMARY OF THESIS

1. Research aims

The research is carried is carried out with the following objectives:

- Research the application of sliding mode control combined with artificial
neural networks, adaptive mechanisms, fault tolerant control, and saturation
control signal components to design automatic ship berthing control considering
the effecting factors under different conditions;

- Prove the stability and robustness of the system with the impact of external
disturbances;

- Verify the control performance of the automatic ship berthing controller
through numerical simulations.

2. Research methods

The research uses theoretical research methods combined with simulation
method to varify the control performance and stability of the proposed automatic
control system.

3. Research objects and scopes

- Research objects: Automatic ship berthing control for full actuated vessels.

- Research scope: Research scope of the study is to design the automatic
berthing control for three-degree-of-freedom horizontal plane full actuated vessel
model under various conditions. The proposed controller do not consider the
actuator mechanism model of the vessel, only provide control signals in the form
of forces and moments on the three motion axes. Matlab software is used to
simulate and verify the proposed controller.

4. Scientific and practical significances of the thesis

- Scientific significances: The thesis researches and develops sliding mode
controll based on velocities sliding surfaces to solve of automatic ship berthing
problems under the following conditions: known ship model’s parameters;
uncertain ship model’s parameters and external disturbances; actuator partial loss;
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and saturated control signals. The thesis contributes to enhance and enrich
research methods for automatic ship berthing control.

- Practical significances: Based on the theory proposed in the thesis, it is
possible to gradually develop experiments on model ships and conduct
experiments on real ships in the future.

5. New contributions of the thesis

- There are a few existing studies of automatic ship berthing used sliding mode
control (SMC). The study proposed a new sliding mode controller for automatic
ship berthing. The proposed controller based on velocity sliding surface to solve
three objectives simultaneously: tracking desired berthing trajectory, reducing the
vessel’s velocities and stopping at berth position;

- The combination of RBF neural network and SMC tackled the effects of
modeling uncertainties and external disturbances;

- Fault-tolerance control and anti-saturation signal fused in SMC to face the
actuator faults and keep the control signals in the range of the actuators, ensuring
the stability and robustness of the system. To the best of the authors’ knowledge,
this is the first time to consider such a controller to face actuator faults, input
saturation, modeling uncertainties, and external disturbances simultaneously.

6. The structure of the thesis

The thesis is presented in 152 pages, including 101 figures, 5 tables, an
introduction, 4 chapters, a conclusion, a list of related published works, references,
and 3 appendices.
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