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AP DUNG PHUONG PHAP DU POAN VI TRI TRONG VIEC
XAC PINH VUNG NGUY HIEM XUNG QUANH TAU

APPLYING POSITION PREDICTION METHOD
IN SHIP DOMAIN DETERMINATION

Dinh Gia Huy
Truong Pai hoc Giao théng vén tai Thanh pho Ho Chi Minh

Tém tat: Ving nguy hiém xung quanh tau (ship domain - SD) 1& mét huéng nghién cizu khéng méi,
tuy nhién kha nang iing dung cua nhiing nghién cizu ndy 1a rat cao. Tir nhitng nam 1970, cdc nghién
Cibu dau tién vé SD da bt dau dwroc cong bo va nhén diroc rat nhiéu sy quan tam tich cuc vé y firong.
Pén nay, huweng nghién ciru nay da cé nhitng budc tién virot bédc, cac mod hinh SD da dwoc cong bo rat
phong pht ca vé hinh dang, kich thude va phwong phép dp dung. Bai béo gidi thiéu més phirong phdp
tiép can méi nang cao hiéu qua cho SD da duroc cong bo cuia tac gia ¢ nghién cieu triede day, dé la dp
dung duw dodn vi tri tAu véi cac gia tri dau vao COG (hudéng chay tau), SOG (toc dé chay tau) dé thém
yéu té xdc dinh hinh dang méi chi tiér hon, nang cao tinh an toan cua SD.

Tir khoa: Nguyén ly Coriolis, cam bién, thiét bi do, lirong dau tiéu th.

Ma phén logi: 12

Abstract: Ship domain (SD) is not a new field of automatic ship control, however, the applicability
of these studies is dramatically impressive. Since the 1970s, the first studies on the ship domain have
been published and received a lot of positive reflection on this idea. Up to now, this field has developed
significantly as never before, the current ship domain models proposed have various alterations in
shapes, sizes, and application methods. This paper introduces a new approach to identify the ship
domain for developing the effectiveness of the author’s previous suggestion, in which the new idea
applies the ship position prediction method. The additional input variables are COG (course of the
ground), SOG (speed of ground) to provide a more detailed and secure solution for the novel shape of

the ship domain than the previous studies.
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1. Gidi thiéu

Cong tac diéu dong, danh gia nguy co
dam va tau bién 12 mot hoat dong thuong
xuyén trén tau va cho dén nay chua c6 may
maAc nao co thé thay thé hoan toan con ngudi
dé 1am nhiing cdng viéc nay. Su chuyén dong
cia con tau mang tinh phi tuyén rat cao do
viéc di chuyén trén mat nudce va bi anh huong
bai rat nhiéu yéu t6 khi twong thuy van. Cac
nghién ctu vé tr dong tau bién van dang duoc
cac nha khoa hoc tiép tuc thuc hién véi ba
huéng chinh bao gom: Phuong phép tranh va
(collision avoidance method), vung nguy
hiém xung quanh tau (ship safety domain) va
ké hoach tuyén duong (route planning). C6 thé
noi cac nghién cau vé SD da dat duoc nhitng
thanh tyu dang ké va duoc thir nghiém cho
viéc dam bao an toan hang hai & mot sé cang
I6n tai Nhat Ban va Han Quéc. Hau hét cac
SD truéc day dugc xac dinh bang phuong
phép khao sat voi mot sb quy dinh vé hinh
dang va kich thudc, co thé ké dén nhu cac

nghién ctu cua Fuji (1971) [1]; T.G. Coldwell
(1983) [2]; Goodwin E. M. (1975) [3].
Phuong phap thi hai dé xac dinh SD la su
dung phuong phap tinh toan, nhung khéng
nhiéu nghién ctu sir dung phuong phap nay.
Nghién ctu cua Huy D. G. va Namkyun Im
[4] — [6] da st dung phuong phap khao sat két
hop véi tinh toan dé xac dinh SD, day la
huéng tiép can twong ddi méi, wu diém cua
phuong phap nay 14 ¢ thé ap dung SD ¢ tat
ca cac noi chay tau khéng giai han ¢ khu vuc
khao sat nhu nhirng nghién ctru trude day. Tuy
nhién, SD cua Huy D.G. van chua thuc su
hoan thién vi phan SD chua tinh toan dén kha
ning dot ngot thay d6i huéng va toc do cua
tau myc tiéu khi tau chu dang thyc hi¢n viéc
tranh va, diéu nay s& dan dén tinh huéng nguy
hiém néu khéng cé sy chuan bi trude tir phia
tau chu.

Do vay bai bao nay sé gidi thiéu mot
phuong an tiép can mgi nham nang cao higu
qua nghién ciu SD [4] - [6]. Y tuéng la &p
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dung phuong phap du doan vi tri tau caa Xin-
ping Yan va cong su (2016) [7] két hop Vi
SD cua Huy. D. G. Nghién ctru nay sé han ché
viéc tau chi khi dang tiép can SD cua tau muc
tiéu tuy nhién dot ngot dich chuyén theo
huéng khac dan dén tinh hudng nguy hiém
cho hai tau.

2. M0 hinh SD dwoge dé xuit va nhuoc
diém ton tai

2.1. M6 hinh SD

M6 hinh SD dugc Huy D. G. va Namkyun
IM gidi thiéu 2016 [4] dugc chia thanh hali
phan chinh, d6 1a:

- Vung dic biét nguy hiém (Bloking area)
(BLA);

- Vung khuyén céo tau chu dua ra hanh
dong tranh va (Action area) (ACA).

Hinh 1 dudi ddy mé ta hinh dang cua SD.
Phan BLA duoc xéc dinh dya vao viéc di tim
chiéu dai cac khoang cach an toan nhé nhat &
phia trudc, man trai, man phai va phia lai tau
lan lwot dugc ky hiéu: Df, Dp, Ds va Da. Cac
khoang cach nay dugc tinh toan tuy thugc vao
nhitng tinh hudng tiép can cua hai tau, phan
dinh rd khu vuc dac biét nguy hiém BLA ma
tau chu khong dugc phép di vao, néu xam lan
vao khu vuc nay ty Ié xay ra tai nan dam va rat
cao va gan nhu khong thé tranh khoi.
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Hinh 1. Thiét bi do va nguyén Iy Coriolis.

Xac dinh BLA

Bing phuong phap hoi quy tuyén tinh, SD
trong nghién ctu [6] dua ra cong thac tinh
Adv: (m) khoang dich chuyén tsi (Advance
distance) cua tau muc tiéu khi thyc hién vong
quay tré nhu sau:

Adv, = —0.0028513L,% + 4.2668L, —81.015 (1)

_ o 2
A_maxosign (yl yl) (2)

[2
=MmaX, di

Trong do: Ltla chiéu dai tau muc tiéu, A
1a sai s6 16n nhat trong hdi quy Advt.

Khoang céch an toan nho nhat cho hai tau
di qua nhau ky hi¢u Ia MinPD duogc tinh dua
vao khao sat hon 60 sy quan hang hai:

MinPD = 7.896B, +381.03 3)

Trong d6, Bt la chiéu rong tau muc tiéu,
MinPD la khoang cach di qua an toan.

Cong thirc dugc xay dung trong [6] xac
dinh ving bién cua BLA voéi truong hop ddi
hudéng nhu sau:

D; = Adv, + Adv, + ErrGPS + A

=Adv, —0.0028513L° + 4.2668L, +78.6414  (4)
D,=D, =D,

= MinPD + ErrGPS = 3.4961L, +50.576

Trudng hop cit huéng:
D; = Adv, + ErrGPS + A

=-0.0028513L,” +4.2668L, —78.6414 (5)
D, = Adv, + ErrGPS=Adyv, +25.495
D, =D,

= MinPD + ErrGPS=3.4961L, +50.576
Truong hop vuot:

D, = Adv, + ErrGPS + A

=-0.0028513L,% + 4.2668L, —78.6414 (6)

D, =D, =D,

= MinPD + ErrGPS =3.4961L, +50.576

Trong d6, cac thanh phan cua cong thirc
déu str dung don vi mét. Gia tri sai s6 GPS
(ErrGPS) 14 25.495 (m) dugc lay theo béo cao
#86 cua William j. hughes technical centre.
Cong thuc tinh ACA duoc tinh dua vao khao
sat dén 60 si quan hang hai, tinh huéng doi
huéng va cit huéng c6 cdng thic lan luot 1a:
Roan = Dy +14, Voo = D; +616.74V .. (7)

relative



133

TAP CHi KHOA HOC CONG NGHE GIAO THONG VAN TAI, SO 42-08/2021

Repn = Dy o Ve = D, +926.64V e (8)

relative

Trong dd, Rcaa la ban kinh ACA ciing la
thoi gian dy kién trung binh trude khi tau chii
t6i diém CPA trong tinh hudng d6i huéng, cat
hudng; Vrelative toc d0 twong doi gitra hai tau.

2.2. Nhwoc diém cia Ship Domain
dwoc dé xuat

Tir hinh 2 ta thiy rang, véi SD hién tai
mac du vi¢c tinh toan cac khoang cach an toan
t61 thiéu dé xac dinh dudng bién BLA di duoc
thyc hién tuong ddi hoan thién tuy nhién
nhuoc diém nam & vung han ché. Tai vung
nay chi ton tai dudng bién ciia BLA kéo tir
diém F dén diém P. Gia st trong trudng hop
tau muc tidu giit nguyén hudng va téc do thi
viée tranh va cua tau chu sé dién ra an toan va
khong bi xdm pham vao vung BLA. Tuy
nhién, trong thuc té, su thay d6i cua gié, dong
chdy va cac anh hudng ngoai canh khac lam
cho tau muc tiéu luén c¢6 xu hudng nga hay
1€ch khoi hudng di da dinh, nhu vay tai khu
vuce han ché duogc khoanh mau dé trén hinh 2
1a khu vuc tau chii dé xam nhdp vao BLA nhét
khi tau muyc tiéu 1éch mili tu qua trai. Dé nang
cao an toan cho viéc tranh va dua vao SD thi
khu vuc BLA phai mé rong thém diém dau
mit can thiét dé tau chu khong bi xAm nhap
vung BLA.

3. Huéng tiép can méi cho Ship
Domain

Véi nhuge diém cua SD hién tai duge néu
trong phan 2.2, bai bao gidi thiéu mot hudng
mo rong maéi cho khu vuc BLA thudc SD hién
tai dé nang cao an toan khi tau tranh va trong
truong hop d6i hudng. Huéng mo rong toi
diém N sé& giup dau chu tranh phai nhing tinh
hudng thay d6i hudng di bat ngd ciia tau myc
tiéu. Tuy phan md rong ciia SD s& lam qua
trinh tranh va dién ra dai hon nhung lai c6 thé
nang cao tinh an toan hon han so véi SD cil.
Nhuoc diém va hudng tiép can méi ciia SD
dugc mo ta trong hinh 2.
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Hinh 2. Han ché ciia SD ban dau va hiéng mo réng
toi diém N cua BLA.
Trinh ty thuc hién khi muc tiéu can tranh
va duogc xac dinh nhu sau:

e Thuyc hién viéc vé BLA theo phuong
phap cii xac dinh 04 diém F, A, S, P

e Tiép tuc ghi lai cac thong sé tau muc
tiéu voi cac gid tri quan trong sau: COG
(hudng chay tau), SOG (téc do chay tau);

e Xic dinh xu huéng dich chuyén bt
ngd clia tdu muyc tiéu: Trong trudng hop diéu
ki€n song gi6 hién tai véi bon gia tri ghi lai o
trén trong mot khoang thoi gian Af néu nhan
thdy cac gia tri ndy c6 xu hudng thay doi, tau
muc tiéu khong di chuyén 6n dinh thi phan
mém s& tinh toan diém N mo rong khu vuc
BLA;

* Vi cac gia tri COG, SOG trong
khoang thoi gian theo doi Az néu vi tri du doan
van nam trong BLA cii hodac céc gia tri thay
doi khong da 16m thi coi nhu tau muc tiéu hoat
dong 6n dinh va giit nguyén BLA cil.
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Phuong phéap du doén vi tri tau duoc thuc
hién dua vao cong thuc sau dugc Xin-ping
Yan va cac cong su gidi thi€éu nam 2016 [7].
Cong thirc dy doan chuyén dong cua tau dwa
vao bén yéu td dau vao: COG, SOG, COS,
ROT, trong d6 ho st dung phuong phap San
bang ham mi (Exponential Smoothing
Method) dé dy doan SOG va COG, tuan theo
cac phuong trinh tinh todn khodng cach di
chuyén cua tau theo cong thuc (9).

t-t
"(m)_ZJ.t |:Vkl+(vk Vkl) kl}

tkfl

. t—t
X sm{ckl +(c, —C,_,)— }dt
L -t (9)
dy, _;L |:Vk 2+ (Y -V 1) "t j

t—t
X co{ck_l +(c, —C,_,)— }dt
b=t

Trong d6: k 12 s6 thi tu cua vi tri tau trong

sb m vi tri du doan; 2<k<m; dxn . la khoang

cach ngang giita vi tri [xn,yn] va diém vi tri thi

m dua dodn, twong tu di Voi d Yot theo chiéu

doc; vn la gia tri SOG thur k dugc du doan &
thoi gian dn; cngg 1a hudng di cua tau COG thi
k dugc dua doan ¢ thoi diém thoi gian dn.
Vi¢c gio1 han khoang thoi gian tgh trong
viéc du: doén vi tri tau cling s& dugc thyc hién,
boi néu khoang giéi han qua 16n, SD s¢€ khong
c6 y nghia vi khi d6 phan BLA ¢6 dién tich rat
l6n. Trong nhitng thr nghiém moé phdng dau
tién thoi gian gidi han s€ dugc tinh theo cong
thire (10):
TF
v

‘ (10)
_ Adv, + Adv, + ErrGPS + A

Vi

Trong d6: T 1a diém nam trén vi tri hién
tai cua tau muc tiéu, F 1a diém gisi han phia
trudc cua BLA thudc tau muc tiéu; vt la van
tdc tau muc tiéu.

Cac két qua md phong vé danh gia an toan
tranh va véi cach tiép can SD moéi duoc dé

t

oh =

Xuat trong bai bao nay sé& duoc thuc hién trong
thoi gian toi.

4. Két luan

Bai béo gioi thiéu phuong phap xac dinh
SD véi hai thanh phan: Ving giéi han dac biét
nguy hiém (BLA) va viing khuyén céo tranh
va (ACA). SD nay da dugc cong bd ndm 2016
V6i cac uu diém rat 4n twong d6 13 c6 thé &p
dung cho tat ca cac tau hoat dong ¢ nhing
viing bién khac nhau, khdng gigi han khu virc
khao sat xay dung SD nhu nhitng nghién ctru
trude day, dong thoi co hiéu qua cao trong
viéc hd tro diéu dong tranh va.

Tuy nhién, bai bao da chi ra nhuoc diém
ctia SD nay d6 1a kha niang mét an toan khi tau
chu tranh va va di qua phia man tréi tau muc
tiéu nhung c6 su thay doi huéng va vi tri dot
ngot cua tau muc tiéu. Mot khoang du tri can
phai duoc tinh toan dé han ché sy mét an toan
nay, bai bao da dwa ra mot hudng tiép can méi
nhim tinh todn m¢ rong ving BLA xung
quanh tau muc tiéu, han ché nhugc diém trén.
Trong nghién ctu tiép theo, viéc md phong so
sanh an toan tranh va sir dung SD trén s€ dugc
thuc hién va bao caod
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