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1. Muc dich nghién ciru ciia lufin an

Nghién ctru giai phép tich hop hé théng AIS va cong nghé tri tué nhan tao
dé hd trg quan 1y, gidm sét tau thuyén nhim bao dam an toan hang hai trong khu
vue lué‘)ng, cu thé bao gém:

D& xuét md hinh danh gié roi ro ddm va tau thuyén trén ludng hang hai trén
co s¢ dit liéu AIS va ing dung mang no ron nhén tao;

Nghién ctru xay dung hé thdng hd trg danh gid dam va tau thuyén trén ludng
theo thdi gian thuc dua trén dit lisu AIS dé du bdo, canh bdo sém nguy co rui ro
d4m va tau thuyén nhdm nang cao ning luc quan 1y, gidm sat tau thuyén;

Nghién ctru phat trién céc ban tin AIS dic biét, con goi la cac ban tin ASM
(Application Specific Message) dé thuc hién canh bao nguy co rui ro dam va tau
thuyén trén chinh ban tin ASM ciia hé théng AIS.

2. Doi twong va pham vi nghién ciru ciia lugdn an

Poi twong nghién ciru: Hé théng hd trg danh gia ddm va tau thuyén trén
ludng hang hai theo thoi gian thuc dya trén co s& ing dung hé théng nhén dang
tu dong AIS.

Pham vi nghién ciru: D& tai tAp trung vao cong tdc quan ly, gidm sat dam
béo an todn hang hai trén ludng va khu vue cang. Dit liéu duogc sir dung 1a dit liéu
thu AIS. Thyc hién danh gid nguy co ddm va tau thuyén trén ludng hang hai ung

dung hé théng AIS va tht nghiém trén ludng Hai Phong.



3. Phwong phap nghién ciru ciia ludn an

Phuong phap phén tich va tong hop céc tai liéu v& hé théng AIS, cic
phuong phap dénh gi rii ro dim va tiu thuyén, céc tai liéu vé trf tué nhan tao...
d& hinh thanh co sé nghién ciru, giai phap trién khai cho luan 4n.

Phuong phap chuyén gia: tham véan vé chuyén mén, k¥ thudt dé x4c dinh
rli ro dAm va véi thang diém danh gi4 twong Gmg ciia mé hinh danh gia rii ro dam
va trén ludng dugc xay dung.

Phuong phép tng dyung tri tué nhan tao (Al) - mang no ron trong xay dung
md hinh dénh gia rii ro ¢dm va tau thuyén trén ludng hang hai.

Phuong phép xay dung hé théng hd trg dénh gi4 rii ro dim va tau thuyén
trén ludng hang hai theo thoi gian thye.

Phuong phéap trién khai thyc nghiém: Thit nghiém dénh gid nguy co rui ro
dam va trén luéng hang hai Hai Phong.

4. Nhitng dong gép mdai ciia luiin 4n

Thir nhat, thiét ké, ché tao b thu AIS tmg dung cong nghé v6 tuyén diéu
khién béng phin mém (con goi 13 bo thu AIS mém) d& tao ra sy linh hoat, chil
dong trong thu thap, phan tich va x ly dit liéu AIS.

Tht hai, d& xut mdt mé hinh dénh gi4 riii ro ddm va tau thuyén trén ludng
hang hai ing dung mang no ron c6 kha ning dénh gid sém nguy co dam va theo
nguyén tac danh gid tir xa, pht hop véi didu kién hoat ddng ciia tau thuyén trén
ludng, M6 hinh st dung céc yéu t6 méi trudng va cac yéu td dic trung clia ludng,
c6 thé 4p dung @& dénh gia nguy co dam va trén cac ludng hang hai khéac nhau
trén co s& tham vén y kién chuyén gia va khai pha dit liéu. DAy 13 hudng tiép can
m6i, phit hop hon khi danh gid rii ro ddm va trén ludng so véi céc phuong phap
danh gid ri ro ddm va thuong duge sir dung nhu TCPA/DCPA va mién tau.

Thir ba, xdy dung hé théng h trg danh gi rii ro ddm va tau thuyén theo
thoi gian thuce trén co s6 dit liéu AIS vé6i kha ning dy béo, canh bio nguy co dam
va trén ludng, ¢ thé bd sung cong cu hd trg ddm bao an toan hang cho cac hé
théng gidm sat phuong tién sin c6, gép phén nang cao hidu qua clia cong tac quan

Iy, gidm sét tau thuyén, nhim béo dam an toan hang hai.



Cudi cuing, nghién ctru tmg dung béan tin AIS sé 8 d& thuc hién tao ra cic
ban tin canh bdo nguy co dim va trén ludng, trong d6, cic ban tin dugc tao ra la
céc ban tin canh bdo ndi viing, cung cép théng tin canh bdo truc tiép toi cac tau
¢6 nguy co dam va, gitip hd trg cong tic quan 1y hang hai trén ludng,

5. Két cAu ciia ludn 4n

Luan 4n gém cac phan theo thir tu sau: M& ddu; Néi dung chinh (gdm 04
chuong); Két luan: Hudng phat trién cla dé tai; Cac cong trinh khoa hoc céng b
két qua d@ tai ludn 4n; danh muc tai liéu tham khao; Phu luc.
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1. Research aim

The purpose of the dissertation is order to propose solution to integrate AIS
system and artificial intelligence technology to improve the efficiency of ship
management to enhance maritime safety in the marine channel, including:

Proposing a ship collision risk assessment model on maritime channel
based on AIS database and artificial neural network;

Establishing a real-time ship collision risk assessment system on maritime
channel based on AIS data to predict and early warn of ship collision risk to
improve the efficiency of vessel traffic management;

Research on developing AIS application specific messages, known as ASM
messages to warn of ship collision risk on ASM messages of the AIS system.

2. Research object and scope

The object in the dissertation is real-time ship collision risk assessment
system on maritime channel based on the AIS system application.

The main scope of this study is the vessel traffic management to ensure
maritime safety on marine channel using AIS acquisition data. Carry out the ship
collision risk assessment on the maritime channel using the AIS system and test
on the Haiphong marine channel.

3. Research approaches
Method of analyzing and synthesizing to review published researches

related to the dissertation topic such as the AIS system, methods of ship collision



risk assessment, artificial intelligence... to establish solutions for the study.

Expert method: consult maritime experts on determine the risk of ship
collision risk with the corresponding assessment scale of the ship collision risk
assessment model.

Method of applying artificial intelligence (AI) - neural network in establish
the ship collision risk assessment model on maritime channel.

Method to establish the real-time ship collision risk assessment system on
maritime channel.

Experimental implementation: testing real-time ship collision risk assessment
system on Haiphong marine channel to evalutate the risk of ship collision.

4. Contributions of study

Firstly, design and manufacture an AIS receiver based on Software Defined
Radio technology (called SDR AIS receiver) to create flexibility and proactive in
collecting, analyzing and processing AIS data.

Secondly, propose the ship collision risk assessment model on maritime
channel based on AIS database and artificial neural network to predict and early
warn of ship collision risk according to remote assessment principle and suitable
for operating conditions of vessels on marine channel. The model uses
environmental and characteristics of marine channel factors to assess the risk of
vessels collision in different navigation channels based on consultation experts
and data mining. This is a new approach, more suitable for assessing ship collision
risk on channels compared to commonly used collision risk assessment methods
such as TCPA/DCPA and ship domain.

Thirdly, establish the real-time ship collision risk assessment system based
on AIS data with the ability to predict and early warn of ship collision risk on
marine channel, that is considered a support tool added into available vessels
suppervisor systems to improve the efficiency of vessel traffic management in
order to ensure marine safety.

Finally, research on developing the application of AIS message No. 8 to

create warning the risk of collision messages to ships collision directly, to enhance



the vessel traffic management on marine channel.
S. Structure of dissertation
The dissertation includes parts: Introduction; Content composed of

four chapters; Conclusion; Recommendation; List of related publications;

References; Appendix.
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