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Tém tit

Va cham tau trong tai nan hang hdi la mgt trong
nhitng si cé nghiém trong, gay ra hdu qua lom vé
nguwoi va tai san. Va cham thuong xdy ra do nhiéu
nguyén nhan chii yéu la do sw chii quan, thiéu chii
¥ cia ngwoi diéu khién, dieu kién thoi tiét xdu,
hodc sw ¢é ky thudt. Khi hai hodc nhiéu tau va
cham, khéng chi gdy thiét hai vé tau thuyén ma
con cé thé dén dén cac S c6 di kém nhu tran dau,
6 nhiém méi truong va dnh hwéng dén an toan
hang hdi,... Bégidm thiéu riii ro, viéc tuan thu cdc
quy dinh hang hai, cai thién cong nghé giam sat
va dao tao thuyén vién la rat can thiét,... Trong
bai bdo nay, tdc gid xdc dinh va phan tich cdc yéu
16 ¢6 thé dan dén si cé dam va gitka cdc nhom tau
ln cdn, tir d6 dé xudt cac bién phdp phong ngira
hiéu qua. Bcing cdch thu thap dir liéu thuc e Vi tri
tau tir cde hé thong gidm sdt giao théng hang hdi
trong khu viec khdo sat, ap dung thudt toan phan
cum phdn cdp d@é phan logi cdc tinh huong va diéu
kién cu thé c6 nguy co cao. Qua dé, cé thé danh
gid dwa ra cdc dir bdo va khuyén cdo can thiét cho
cac nhom tau co kha nang cao xdy ra va cham.
Tw khoa: Va cham tau, dir liéu thuc, phan tich dir
liéu, danh gia nguy co, thudt todn phdn cum.
Abstract

Ship collisions in maritime accidents are one of the
most  serious incidents, causing significant
consequences for both people and property.
Collisions often occur due to various reasons,
primarily due to the complacency and lack of
attention of the navigators, poor weather
conditions, or technical failures. When two or more
vessels collide, it not only results in damage to the
ships but can also lead to accompanying incidents
such as oil spills, environmental pollution, and
impacts on maritime safety. To minimize risks,
compliance with maritime regulations, improving
monitoring technology, and training crew members

are essential. In this paper, we identify and analyze

the factors that may lead to collision incidents
between nearby groups of vessels, and
subsequently  propose  effective  preventive
measures. By collecting real-time vessel position
data from maritime traffic monitoring systems in
the surveyed area and applying hierarchical
clustering algorithms to classify specific high-risk
situations and conditions, that can assess and
provide necessary forecasts and recommendations
for vessel groups that are likely to collide.

Keywords: Ship collision, real-time data, data
analysis, risk assessment, clustering algorithms.

1. Dit van dé

Pénh gia nguy co ddm va tau 1a mot van dé cp
béch trong nganh van tai hang hai, dic biét trong bdi
canh gia ting luu luong giao thong trén cac tuyén
duong bién va sy phat trién nhanh chéng cta nganh
Cong nghiép hang hai. Nhitng su ¢ ddm va tau khong
chi gdy thiét hai vé tai san ma con de doa dén tinh
mang con ngudi va moi trudng bién. Do do, viéc phat
trién cac phuong phap danh gid nguy co mét cach
chinh xac va hiéu qua 12 v6 cing can thiét.

Di c6 nhiéu nghién ciru dwa ra cac phuong phap
khac nhau dé thuc hién danh gia hay ngan ngira rii ro
va cham tau trong khu vuc khéo sat, nhu cac phuong
phap danh gia rai ro: IWNRAP [3], PAWSA [1], FSA
[2], PARK [5],... phan cum nguy co va cham dua trén
mat do tau thuyén: DBSCAN [7], CRI [7, 8], hay st
dung dir li€u thyc dé danh gia [6, 7]. Tuy nhién, nhugc
diém cua cac phuong phap nay 1a lugng dir liéu khao
sat qua 16n, khién cho viéc danh gi4 tidu ton nhiéu thoi
gian, gi4 thanh thyc hién cta phwong phap ciing rat
cao anh huéng dén tinh kinh té ma cac nghién ctru d6
mang lai [3].

Trong nghién ctru nay, nhom tac gia s€ tap trung
vao viéc sir dung dir liéu thuc té tir cac hé théng giam
sat hang hai, xur 1y dit liéu ban dau dé giam tai nhing
phan tich khong can thiét va 4p dung thuit toan phén
cum phd thong dé tinh toan va danh gia nguy co dam
va tau. Thudt toan phan cum c6 kha nang xu ly va
phén tich dit li¢u 16n, gitip xac dinh, theo doi va dy
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doan hanh vi di chuyén ctia nhiéu tau, tir 46 nhan dién
nhing tinh hubng c6 nguy co cao xay ra va cham. Két
qua cua nghién ctru khong chi dong gép vao viéc nang
cao an toan hang hai ma con hd trg cdc nha quan 1y
trong viéc ra quyét dinh hi¢u qua hon nham bao vé tai
san va con ngudi trén bién. Ly thuyét vé phuong phap
nghién ctru duoc trinh bay trong phan tiép theo.

2. Ly thuyét phwong phap nghién ciru

Ly thuyét thyc hién nghién ctru ddnh gia mo ta
trong Hinh 1.

Thudt todn Tinh toén Danh gia
phan cum nguy co Ngogi canh i ro

Kha nang
dam va

i| Danh gid

Danh gi |
so b cu the

Loc dir li¢u Nguy co cao
A 3 < An
[ Vuot ] [Dm hucmg} [ Cat ] toan
Tinh huéng va cham |
l e
thanh | Bdo don, quan S 2
Thu thap € Tan suat
dwr liéu thue danh gida

_______________

Hinh 1. Lwu dé ly thuyét danh gid riii ro dém va tiu

Cu thé, phuong phap thuc hién nghién ciru gom 5
budc chinh, bao gém:

- Budce 1: Thu thap dit liéu thyc - Dit liéu thyc duoc
thu thap tir cac hé thong giam sat quan 1y giao thong
hang hai nhu cac tram VTS, thiét bi AIS trén tau.

- Budc 2: Loc dit liéu - Bude tién xir 1y dir liéu dé
loai bo cac dir li€u an toan, khong can thiét tinh toan
hay danh gia nham tiét kiém thoi gian xtr 1y ciing nhu
luong dit li¢u lon.

- Budc 3: Tinh toan nguy co va cham - Ung dung
thudt toan phan cum dé tinh toan nhém tau cé nguy co
va cham st dung gia tri khoang cach, va loc ra nhom
tau c6 nguy co va cham cao ban dau thong qua danh
gi4 so bo va danh gia cu thé.

- Budc 4: Danh gia rti ro - Phan tich tac dong cta
ngoai canh va chi s6 va cham CRI (collision risk
index) clia cdc nhom tau nguy co cao dé danh gia rui
ro dam va.

- Budc 5: Béo dong - Dua vao két qua tinh toan
trong Budc 4 dé quyét dinh dua ra bao dong véi cac
tinh huéng va cham du doan cu thé hay tiép tuc thuc
hién quy trinh danh gia theo tin suat thoi gian cho
trude trong trudng hop khong xut hién nhoém tau c6
nguy co va cham.

Céc budc thuc hién cu thé duoc trinh bay trong
phan tiép theo.
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3. Thuc hién nghién ctru
3.1. Thu thap dir liéu thuc

Trong nghién ctru nay, dé danh gia hiéu qua cia
md hinh nghién ctru, nhom tac gia su dung dir li€u
thyc thu thap tai khu vuc bién Viing Tau.

Cang Viing Tau 1a mot cum cang bién, mot trong
nhitng dau mbi vén tai bién cua Viét Nam. Pay 1a cira
ngd vao cang Sai Gon, 1on nhat, rong nhat va ludn tap
nap tau thuyén qua lai. Do d6, giao thong hang hai tai
day thuong nhon nhip va tiém 4n nguy co va cham &
khu vyc nay. Viéc lya chon khu vyc bién nay s€ mang
lai d6 tin cay tdi uu cho danh gia hiéu qua hoat dong
ctia phuong phap dé xuat. Khu vuc bién Viing Tau
gdm hai viing chinh 1a viing ven bién (A) va khu vuc
hang hai quéc té (B) (Hinh 2).

Dir liéu thyc dugc thu thap tir hé thong VTS Sai
Gon - Viing Tau do Cuc Hang hai Thanh phé H6 Chi
Minh quén 1y trong thoi gian 03 thang, duwgc mo ta vi
du mot tinh hudng dé danh gia nhu trong Hinh 2.

Hinh 2. Di li¢u thuec tai viing bién Viing Tau

3.2. Loc dir li¢u

Trong nghién cttu nay, thao tac loc dir li¢u ton tai
0 hai budc:

- M6t 1a sau Bude 1, bude tién xir Iy dit liéu trude
khi sir dung mé hinh tinh toan gdm cac dir liéu tring
lap (1a dr liéu da danh gia an toan & chu ky trudce), div
lidu 16i va dir liéu an toan (dir liéu doc lap khong co
kha nang xay ra nguy co);

- Hai 1a sau Budc 3, budc danh gia so b trong mo
hinh tinh toan gom cac d6i tugng khong c6 kha ning
xay ra va cham, vi du nhu tau thuyén & gan nhau
nhung d3 vuot qua nhau, tau thuyén khong di chuyén.

Cu thé, dé thuc hién loc dit lidu, cin quan tam dén
ba yéu t6 chinh: Vi tri, tdc d6 va huéng twong quan.

Cong thire (1) tinh van tdc cua tau myc tidu:

— _ +J(latez—late)?+(longer—longy)?
7= 1)
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Trong d6: - u; 1a tde do trung binh cua tau i;

- longu, lat,;, long,, lat;; 1a toa d¢ kinh
dd va vi d6 cua tau i tai thoi diém 7, va 7.

Néu u,; < 3knots duoc xem nhu tau i dang budc
hoic neo (trang thai bat dong) khong c6 kha nang gay
nguy hiém cho tau khac.

Cong thuc (2) va (3) xac dinh gia tri khoang céch
tuong quan gitra hai tau a va b bat ky tai thoi diém i
va j bat ky gan sau do:

d; = \/(latai - latbi)2 + (longg, — longl,i)2 2)

d; = \/(lata]. - latbj)z + (longaj - longbl.)2 3)

Trong d6: - di, d; lan luot 1 khoang cach twong dbi
giita tau a va b ¢ thoi diém i va j;

Néu di < dj, c6 nghia rang hai tau dang dan di ra
xa nhau 1 an toan nén dir liéu vé cum tau nay duoc
loc bo;

Néu di > dj, tau thuyén song song hodc dang tiép
can nhau, can theo doi thém, dit liéu duoc giir lai.

3.3. Xdc dinh cum tau thuyén cé nguy co va
cham bang thudt todn phin cum phan cip

Ly thuyét vé thuat toan phan cum phan cip dwoc mo
ta trong Hinh 3.

Phiin chia

@
- déi

4 nm’n_;=

8
7 11

khu vyee khdo st

$6 ddi tgng trong cum duge quyét dinh bai
chi s6 khodng cich D

wid trj ya chon
D

Tich ty

Hinh 3. Ly thuyét hogr dgng ciia thudt toan
phan cum phan cip

Cu thé, thuat toan phan cum phan cép xac dinh cac
d6i twong gan nhau dua trén quyét dinh chi s6 khoang
cach ctiia mdi cum (gia tri Iya chon D), mdi chi sé D
khéc nhau cho s lugng cum khac nhau, sb dbi tuong
t6i thiéu trong mdi cum 1a 2.

Ung dung thuat toan trong van dé nghién ctru, ap
dung hudng tich tu cho lga chon tham $6 D dé nhom
cum cac cip tau thuyén gin nhau trong khu vuc khao
sat vi du trong Hinh 2 dugc thé hién trong Hinh 4.

Viéc st dung thudt toan phan cum phan cip da
dugc ching minh c¢6 nhiéu vu diém hon so véi cac
phuong phap da thuc hién:
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Hinh 4. Phan cum tau thuyén trong viing khdo sat

- Thoi gian tinh todn nhanh, tiét kiém thoi gian xac
dinh.

- D§ tin cay cao do phuong phap tinh toan xac dinh
khong bi anh huong bai nhiéu tham s6 thanh phan.

- Loai bo yéu té cam tinh trong xac dinh chi sé ddu
vao d.

So sanh vé thoi gian tinh toan va d chinh xac ctia
céc md hinh trude d6 da dugce tac gia C6 Tan Anh Vil
cung cong sy thuc hién [8], tic gia so sanh két qua
nghién ciru cia minh véi cac két qua d6 mé ta trong
Béang 1.

Bing 1. So sdnh hiéu sudt ciia cdc phwong phdp tinh todn

Phuwong phap Thoi gian D6 chinh xac
Fuzzy logic 0.93s 90%
Neural network 1.42s 100%
Ham tin cay 1.24s 100%
Két hop 0.91s 100%
DBSCAN 5.00s -

Phén cum phan cép 0.68s 100%
3.4. Danh gia rii ro

Sau khi da ¢6 cac cum tau thuyén gén nhau, va loc
ra nhitng cum khong c6 nguy co va cham nhu trinh
bay trong muc 3.2, thyc hién tinh toan cac chi sb
DCPA, TCPA va CRI trong mdi cum. Khoang cich
gitra hai tau dugc tinh boi cong thie (4):

Distance = Along/sin (Bearing) (4)
Trong d6, cac gia tri lién quan dugc tinh bai cac

cbng thuc sau:

Along = |long, — long,| (5
Alat = |lat, — laty| (6)

—esi /2
MP = 7915.7045 log [tan +lzt) (1 Esm(m))e ] (7)

1+¢&sin(lat).
DMP = |MP, — MP,| (8)
Bearing = arctan (DMP /Along)  (9)
Téc d6 twong ddi (Sr) va hudng twong dbi (Cy) gitra

hai tau dugc tinh nhu sau:
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S, = /SogZ + Sog? + 250g,S0g, cos(Cog, — Cog,) (10)

(11)

S?+S0g%—Sog}

2 2 2
{Coga — arccos (M) Cog, < Cog,
C =

25,509
)Coga > Cog,

Tir d6, DCPA va TCPA c6 thé dugc tinh toan theo
cbng thic sau [4]:
DCPA = Dist * sin(C, — Cog, — Bearing — m) (12)

(13)

Chi s6 nguy co va cham tau CRI thanh phan dugc
tinh béi cong thuc:
CRI,; = a, exp(byDCPA) (14)
CRI, = aexp (b;TCPA) (15)
Trong d6 a va b 1a céc hé sb diéu chinh c6 thé usc
tinh theo y kién cua céc chuyén gia hang hai va si quan
truc ca trong hé théng giao thong tau thuyén.
Ap dung tinh toén tai ving bién Viing Tau Gng Vi
cac tham sb bién cua DCPA, TCPA, CRIg, CRI; duoc
cac chi s6 a va b lan lugt nhu thé hién trong Bang 2.

Cog, + arccos (
Ja 25,S0ga

cos(Cr—Cogg—Bearing— m)
Sr

TCPA = Dist *

Bdng 2. Lwra chen tham sé tinh toan CRI thanh phén

DCPA(Nm) CRIqg ad [oF
15 0.01 1.375 -3.282
0.1 0.99
TCPA(mIns) CRI at bt
30 0.01 2.482 -0.184
5 0.99

CRI két hop dua trén CRIq4 va CRI; duoc tinh theo
cdng thuac sau:
CRI = aCRI; + BCRI, (16)

Céc tham sb a va 8 1a trong sb cua CRI; va CRI,,
tong cua o va £ 1a 1 va gid tri cta ching ¢ thé duoc
thiét lap theo cac dac diém cu thé cua mdi khu vuc
giao thong hang hai.

M0 hinh toan hoc trén dugc ap dung cho moi cum
tau, CRI ctia mdi tau bi de doa boi cac tau khac trong
cung cum s€ dugc thu thap. Do d6, ma tran CRI cia
mdi tau gdp phai trong cum co thé dwoc xép hang va
c4c tau ¢6 chi sd rui ro va cham cao trong cum s€ dugc
loc va lam ndi bat cho ngudi van hanh tryc ca tai trung
tdm giam sat giao thong tau.

3.5. Danh gia khd nding dim va

Kha ning xay ra ddm va trong mdi cum tau nguy
co s& quyét dinh boi hai yéu to:

- Mot 1a chi s6 CRI, di duoc tinh toan theo cong
thirc (16) sé& cho ra két qua phan loai phan cip cum tau
thuyén c6 nguy co cao theo chi sé CRI tir cao dén thép.
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Bang mo ta nguy co xay ra va cham theo CRI duogc
mo t4 trong Bang 3.

Bdng 3. Phdn loai nguy co riii ro va cham theo CRI
CRI 0~0.5 0.5~0.1 Trén 1
Danh gia Nguy hiém  Rat nguy hiém

An toan

Tuy nhién, chi s6 CRI muyc tiéu chinh la danh gia
nguy co xay ra va cham theo thong tin vi tri va huéng
tau chay xac dinh trudc, chi ) nay canh bao cac cum
tau c¢6 nguy co va cham cao téi nhan vién giam sat tai
tram VTS, con tinh hudng va cham c¢6 thyc sy xay ra
hay khong phu thugc thém vao yéu t6 thir hai.

- Hai 1a diéu kién ngoai canh thuc té, bao g@)m
thong tin thuc té vé loai tau, diéu kién thoi tiét song
gi6, mat do giao thong tai khu vyc. Vi du véi cum
nguy co c6 tau ca dé didu dong va c6 thoi quen van
hoa di song song hay thudng xuyén cit mit cac tau
thuyén 16n, chi sé CRI sé rat cao.

Nhirg diéu kién ngoai canh nay tham chi con anh
huéng dén quyét dinh gia tri gidi han bién tinh toan
CRI cta ngudi st dung. Chang han nhu véi nhiing
khu vuc hang hai rong 16n, mat d¢ giao thong thua
thot, cac gidi han cia DCPA, TCPA c6 thé dugc ning
1én cao hon dé tranh cac canh bao khong can thiét.

Két qua phan tich dya trén vi du trong Hinh 2 duoc
trinh bay sau ddy s& ching minh cho diéu dé.

4. Két qua nghién ciru va danh gia
4.1. Cic két qua

Trong thoi gian 4p dung mo hinh dé theo dbi thu
thap dir liéu va danh gi4 tai ving bién Viing Tau, sau
nhiéu lan thay ddi lya chon, 4p dung tham s khoang
cach phu hop D = 2,5Nm va cac chi sd nguy co cao
tinh toan tai Bang 2, dat dugc cac Kkét qua sau:

- Néu anh hudng cua khoang cach va thoi gian 1a
tuong duong (a va f déu bang 0,5) thi CRI thay ddi

T mmumm\l‘l“ {06
m«~1\\\v&\1t1\\1\\1\1\\1l.111‘1‘k]‘\\\}\51,“,‘

DCPA(Nm) 4 s 10 _
TCPA(min)

Hinh 5. CRI thay di véi DCPA va TCPA
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cung v6i DCPA va TCPA nhu thé hién trong Hinh 5.

- Str dung vi du minh hoa trong Hinh 2 d tinh
toan, két qua theo ddi cum nguy co phuc vu loc dir

liéu dya trén yéu té vé khoang cach mé ta tai Hinh 6.

Khoing cach [Nm]
v w

9:29 9:32

Thoi gian

9:35

Hinh 6. Theo ddi va lgc di ligu theo khodng cach
gi@Fa cac tau trong méi cum

KHOA HOC - CONG NGHE

Tur két qua trong Bang 4, xay dung db thi thé hién
truc quan xép hang nguy co dam va gitra cac cum tau
nhu Hinh 8.

115 il
1 —- -5 75—~ ——————
-0~ 0.81
g Neuy hiém
o
os -----l--1 -0 —rs—————
U3 An toan
I 0.05
0 —

7 9 11 5 15 17 12
Cum thi

Hinh 8. Biéu dé phan logi mic dé nguy hiém ciia cac

Cum nguy co

- Két qua tong hop phan bd cum tau thuyén cd nguy

- Két qua theo ddi cum phuc vu loc dit liéu ciia vi co cao trong khoang thoi gian 90 ngay tai viing bién

du trong Hinh 4 dya trén yéu t6 vé& huéng chay tau,
mo ta trong Hinh 7.

Hinh 7. Theo doéi va lgc dir liéu theo hwong chay tau

trong moi cum

- Gia tri CRI va xép hang cum tau c6 nguy co cao
theo Hinh 4 dugc mo ta trong Bang 4.

Bdng 4. Xép hang cum tau thuyén nguy co dém va cao

Cum 5 7 9 1 12 15 17
CRI 085 1.4 1.15 1.1 005 081 035
Xép hang 4 1 2 3 7 5 6

Va cham du Kién Vot Cdt Vot Virot Poi huwong Vuot Vot

CRI cang cao, cum tau nguy co d6 cang nguy hiém
- dé xay ra va cham. Cu thé, cum tau s& dam bao van
an toan khi CRI chua vuot qua 0,5, va tang dan do
nguy hiém theo gié tri ciia CRI, gia tri nguy hiém nhét
khi CRI cang tiém cén dén 1. Khi CRI dat hoac vuot
qua 1, chung to hai tau trong trudong hop nay da hoan
toan ndm trong tinh hudng va cham khan cép, can xem
xét nhiéu yéu td turc thoi nhu tée do, didu kién ngoai
canh, loai tau.

SO 81 (01-2025)

Viing Tau duoc thé hién trong Hinh 9.

a
Hinh 9. Téng hep phan bé cum tau nguy co tai viing
bién Viing Tau trong 90 ngay khdo st

- S6 luong cum tau thuyén cé nguy co va cham téng
hop theo ngay tai ving bién Viing Tau trong thoi gian
90 ngay dwoc thé hién trong Hinh 10.

== Cum nguy co
~= Cum nguy co cao

8:00 12:00

Thii gian

16:00 20:00 0:00

Hinh 10. D ligu cum tau thuyén nguy co phéin bé
theo thai gian trong ngay

4.2. Danh gia
Phan tich két qua nghién ctru va giam sat tai khu
vue nay, cho thiy:
- M6 hinh tinh toan hoat dong tot trong khu vuyc
khao sat, theo doi loc dit li¢u, xac dinh cum tau nguy
co cao va phan loai hiéu qua thé hién trong Hinh 6,




TAP CHi ISSN: 1859-316X

KHOA HOC CONG NGHE HANG HAI

KHOA HOC - CONG NGHE

Hinh 7 va Bang 4.

- Tir két qua dénh gia vi du trong Hinh 8 cho thay,
¢6 3 cum tau nam trong tinh hudng kha nang rét cao
xay ra va cham (CRI > 1), xem xét diéu kién thuc té,
day 1a nhimg trudng hop c¢6 hanh dong nguy hiém cha
quan cua cac tau ¢4 (vuot va cat hudng tau 16n). Mic
du khong xay ra tai nan nhung da chtrng minh su “hdn
loan” tai khu vuc nay.

- Cum nguy co thuong xuét hién tai khu vuc cira
vao ludng hang hai ciia ving bién Viing Tau va cac
tuyén quéc té doc b bién Viét Nam (Hinh 9).

- Tan sudt xudt hién cum nguy co ting dan vao
khoang thoi gian chinh trong ngay va giam han vé
dém, cao nhat 1a vao khoang thoi gian tir 11 gio sang
dén 18 gio hang ngay. Do d6, can tip trung theo ddi
va chii y khi tau thuyén di qua khu vuc trong khodng
thoi gian nay (Hinh 10).

- Hoat dong di chuyén hdn loan cua tau thuyén trén
bién, tau thuyén ndi dia, tau ca xa bo va hoat dong
danh bit thuy san bén trong tuyén duong thuy Viing
Tau la nhitng yéu té chinh anh huong dén an toan giao
thong hang hai tai tuyén duong bién nay.

- M5 hinh danh gia lam giam tinh trang tau thuyén
di chuyén “hdn loan” véi su hd trg va to chire tot hon
cho cac nhan vién gidm sat tai Trung tam VTS Viing
Tau, dong thoi cai thién rd rang hiéu qua cia Trung
tdm VTS Ving Tau va cai thién an toan giao thong
hang hai trong khu vuec.

Mit khac, tir cac két qua thu dwoc khi ap dung mo
hinh nghién ciru véi dir liéu thuc tai ving bién Viing
Tau. Mic du ¢6 huéng di kha twong ddng véi phuong
phap nghién ctru truéc do6 - DBSCAN [7], nhung
nhitng cai thién méi vé loc dit liéu trong tirng budc,
lya chon phuong phép tinh toan phan cum, danh gia
anh huong cta ngoai canh,... ma DBSCAN khong cd,
da mang lai hi€u qua vugt trdi cho mo hinh nghién
ctru. Cu thé:

- Thoi gian tinh toan va do chinh xéc t6i wu (Bang
1), hd tro cho cac tram VTS nhanh va tin cdy hon.

- Thao tac lgc dir li€u 12 mot danh gia don gian
nhung gitip phwong phép nghién ciru tiét kiém dugc
nhiéu thoi gian so véi cac phuong phap khac tir loai
b6 nhimng tinh toan khong can thiét.

- Sir dung phuong phap phan cum dua trén sb
lwong dbi twong trong mdi cum s& nhanh hon va an
toan hon so véi lya chon cam tinh D trong DBSCAN
do tinh toan xuét phét tir cac tau gan nhau nhat (nguy
co cao nhit) mé rong dan Ién.

-Yéu td ngoai canh dugc xem xét, nang cao do tin
cdy cho két qua danh gia.
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Bai bao da dé xudt mot phuong phap danh gia nguy
co xay ra va cham giira cac tau ho trg cho cac trung tim
VTS, nhan vién gidm sat tai khu vuc. Phuong phap
nghién ciru sir dung dir liéu thyc két hop véi thuat toan
phan cum phéan cip va cac yéu t6 anh huong dén nguy
co xay ra va cham dé loc di lidu, xép hang kha niang va
phan loai tinh huéng va cham. Hiéu qua cua phuong
phap dé xuét dugc minh chimg bang cac két qua thu
thap duoc tai ving bién khao sat Viing Tau.
Loi cdm on

Nghién ctru nay duogc tai trg boi Truong Pai hoc
Hang hai Viét Nam trong dé tai ma s6: DT24-25.06.
TAI LIEU THAM KHAO
[1] Bekir SAHIN, Yupo CHAN, (2018). Risk

assessment of the Istanbul Strait by using Ports
and Waterways Safety Assessment (PAWSA)
method. Pamukkale University Journal of
Engineering Sciences. Vol.24(4), pp.730-738.

[2] IMO (2018). MSC-MEPC.2/Circ.12/Rev.2.

[3] Kim Dae Won., (2011). 4 Primary Study on the
Development of Evaluation Model for Marine
Traffic Safety Assessment. Master Thesis, Korea
Maritime University, pp.16-41.

[4] Li, B. and F. W. Pang (2013), An approach of vessel
collision risk assessment based on the d-s evidence

theory, Ocean Engineering, Vol.74, pp.16-21.

[5] Park, Y.S., Park, J.S., Shin, D.W., Lee, M.K., Park,
S.W., (2017). Application of potential assessment
of risk (PARK) model in Korea waterways. Journal
of International Maritime Safety, Environmental
Affairs, and Shipping. Voll, Nol, pp.1-10.

[6] Pengfei Chen, Mengxia Li, and Junmin Mou.,
(2021). A Velocity Obstacle-Based Real-Time
Regional Ship Collision Risk Analysis Method. J.
Mar. Sci. Eng. Vol.9, 428.

[7] Rong Zhen, Maria Riveiro, Yongxing Jin., (2017).
A novel analytic framework of real-time multi-
vessel collision risk assessment for maritime
traffic surveillance, Ocean Engineering, Vol.145,
pp-492-501.

[8] Cb Tan Anh Vi, va cong su, (2023). Pdnh gid nguy
co ddm va tau bién sir dung két hop thudt todn phdn
cum va Iy thuyét ham tin cy. Tap chi Khoa hoc Cong
nghé Hang hai. S 75 (08-2023), tr.76-81.

Ngay nhan bai: 14/12/2024
Ngay nhan ban stra: 24/12/2024
Ngay duyét dang: 06/01/2025

SO 81 (01-2025)



