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Tém tit

Bai viét gi6i thiéu viéc cdi tién hdi do dién nr
NAVI-SAILOR 4000 thdt thanh thiét bi mé phong
phuc vu hudn luyén bang cdach ding mdy tinh mé
phong chuyén dong cia con tau va gid ldp cdc
théng tin cung cdp cho hai do. Trong bai viét ciing
dé cdp dén ky thudt mé phong don gidn chuyén
dong cua con tau (vi tri, huwong miii tau), mé phong
may ldi tau thuy (ldi tay, ldi tw dong) ciing nhw ky
thudt chuyén doi va truyén dir liéu gitka mdy tinh va
thiét bi hdi do theo chudn quy dinh.

T khéa: Mo phong, GPS, ECDIS, NAVI-SAILOR
4000.

Abstract

The article introduces the improvement of the real
NAVI-SAILOR 4000 electronic chart
training simulator by using a computer to

into a

simulate the ship's movements and simulate the
information provided to the electronic chart. It is
also mention simple simulation techniques of
ship's motion (position, heading), autopilot device
simulation (manual steering, autopilot) as well as
data conversion and transmission data between
computer and electronic chart.

Keywords: Simulator, GPS, ECDIS,

NAVI-SAILOR 4000.

NAVI-SAILOR 4000 ECDIS ding nhu trén tau bién
that phuc vu cong tac huan luyén can phai cai tién phu
hop. D6 14 hé thong tao ra cac tin hiéu gid cta cac
thiét bi hd tro hang hai nhu may thu GPS, la ban, tdc
d6 ké, may do gi6 vai cac thong s nhu thong s6 do
duogc cia mot con tau dang chay trén bién dé cung cap
cho hai d6 NAVI-SAILOR 4000 ECDIS.

Bai viét nay dé cap dén viéc sir dung may tinh dé
tao ra cac tin hiéu néu trén va két ndi v6i hai do
NAVI-SAILOR 4000 ECDIS dé tao thanh hai do
dién tor m6 phdng.

2. So' @b khoi hé thong

So d6 khdi hé thdéng nhu trén Hinh 1. Khéi “Mo
phong chuyén dong con tau” sir dung céc thuét toan
mo phong chuyén dong ciia mot con tau véi su dich
chuyén vi tri, huéng mii tau dudi tac dung cua luc
day chén vit, banh lai va gio, dong chay. Khdi “Mo
phong chuyén dong con tau” st dung cac thuat toan
v6i dau vao 1a lyc ddy ciia may chinh, goc bé banh
1ai, toc do, hudng cua gid va dong va tinh toan cho
két qua giri ra du ra 13 vi tri tau, toc d6 tau va hudng
miii tau.

1. Pit van dé

Hién tai Khoa Hang hai dugc trang bi mot Hai do
dién tr, nhan hi¢u NAVI-SAILOR 4000 ECDIS tai
phong thuc hanh ctia khoa. Day 1a mot hai do dién tur
hién dai, dang hoat dong tt trén tau bién nén rat phu
hop véi viée dao tao, huan luyén cho sinh vién.

Do nguyén Iy hoat dong cta hai db dién tir can tin
hiéu dau vao tir may thu GPS dé hién thi vi tri tau trén
hai d6. Ngoai ra, hai d6 dién tir con hién thi cac thong
s6 tbe d6 tau, huéng miii tau, thong tin gi6, dong,...
trén man hinh nén can két nbi voi nhiéu thiét bi budng
1ai khac nhu tc d6 ké, may do gi6, la ban,... Dé co thé
khai thac ddy dii moi tinh nang ciia hai dd dién tur

Dinh dang tin
Mb phéng gio, hiéu mdy do
dong chay _l_» gid
* Dinh dang
M6 phong tin hiéu GPS
e ane con Binh dang 4t
* liéu la ban
Dinh dang dit NAVI-SAILOR
ligu toc do ké 4000

Hinh 1. So d6 khéi hé théng

Pé hai d6 NAVI-SAILOR 4000 c6 thé tiép nhan
duoc dit lidu tir khbi “Mb phong chuyén dong con tau”
can c6 su chuyén ddi tin hiéu cho ding dinh dang yéu
cau. Cac khéi “Dinh dang dit liéu...” trong Hinh 1 trén
¢6 nhiém vu dinh dang dir lidu 13 két qua tinh duoc
ctia khdi “M6 phong chuyén dong con tau” cho dung
v6i dinh dang ma hai db c6 thé tiép nhan duoc. Véi
hai @6 NAVI-SAILOR 4000 d6 1a tin hi¢u giri ra cong
COM theo chuan NMEAO183.
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Khéi “May 14i” mé phong céc chiic ning co ban
clia mot may lai tau thuy bao gom lai lap va lai tu
dong. Pau vao cia khéi nay 1a huéng miii tau va dau
ra la géc bé cta banh 14i. Khi hoat dong & ché do 14i tuw
dong, ngudi dung can nhap thém hudng di yéu cau.

3. M6 phéng chuyén dong con tau

Viéc md phong chuyén dong con tau dé cung cp
dir liéu cho hai d6 dién tir khong yéu cau do chinh
xéc cao, day dii moi thudc tinh nhu mo phong 1ai tau.
Thong tin ma khdi mé phong nay can tao ra chi la
toa d9, hudng miii tau va van tdc cua con tau. Do vay
thudt toan str dung chi cin mé ta chuyén dong 3 bac
tu do cua con tau bao gdm chuyén dong trén dudng
kinh tuyén, chuyén dong trén duong vi tuyén va
chuyén dong quay theo truc thang dimg cta con tau
(huéng di cua tau).
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Hinh 2. H¢ toa dp s dung

Dé giai quyét bai toan md phong nay can sir dung

hai hé toa do: Hé toa 30 XOY ge“in vOi con tau va hé

toa 40 X,0Y, gén voi trai dat. Trong hé toa d¢ XOY,
phuong trinh chuyén dong cta con tau nhu sau [3]:

m(u—rv) =XT0T (1)
m(‘ll - ru) = YTOT (2)
1,7 = Nror 3)

Trong d6: u 1a tdc do tién toi theo truc doc tau
(X); v 1a tc d6 dat ngang theo truc ngang tau (Y); r
1a tbc d6 quay tré cua tau m 1a khéi lugng con tau va
I 1a m6 men quan tinh trén truc Z cua con tau; Cac
dai lugng Xror, Yror va Ntor la téng hop cac luc tac
dung trén céc truc X, Y va md men ddi véi truc Z cia
con tau. Céc lyc nay dugc sinh ra boi may tau Agg,
banh 1ai con tau A lyc can cua nudc Ag, luc tac
dong cuia song A, cua gid A,,,... Cac luc nay c6 thé
dugc mo ta nhu sau:

A={X,Y,N} 4)

Aror = Agng + Ag + As+ Ag + A, 5)

Trong hé théng mé phong nay, phin mém st
dung s6 liéu tir md hinh mot tau chg hang dién hinh
vé luc can (Ag), cong sudt/luc ddy cia may chinh
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(Agng), m6 men tao ra khi bé 1ai banh lai (As). Cac
yéu t6 tac dong cua song, gio duoc tinh toan theo cac
cong thirc kinh nghiém va dwa vao vé phai cc cong
thirc (1), (2) va (3) dé tinh toan cac yéu té cin mo
phong nhu téc d6 tau (u), toc do quay tro (r) theo
céc cong thic tir (1) dén (5) néu trén. Yéu t6 dong
chay duoc dwa vao khi tinh toan chuyén dong cua
con tau so voi day bién va thong qua do tinh ra duoc
toa do (kinh, vi d§) cia con tau.

QUAN HE LU'C CAN - TOC DO TAU
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Hinh 3. Pé thi biéu dién mét sé dic tinh
déng luc hoc ciia tau dwgc mé phong
Béang 1 mo ta nhimg thong sd co ban ciia con tau
mo phong néu trén.

Bing 1. Théng sé co bén ciia con tau dwoc mé phéng

Luong dan nuéc 3738 MT
Moén nudc 5,414m
Chiéu dai 102.00m
Téc do hang hai 15,25 knots
i L 4000 BHP x 200 RPM
Cong suat may
3400 BHP x 189,5 RPM

Viéc danh gia két qua mo phong chuyén dong cia
con tau c6 thé dua trén két qua thuc hién cac bai thir
tinh ning didu dong cua tau do IMO quy dinh. D6 1a
cac bai thur didu dong quay phai, quay trai va thir
zigzag. Két qua cac bai thir véi dir lidu tau mo phong
nhu trén Hinh 4.

Qua so sanh, co thé thdy két qua cac bai didu
dong thtr tau, quy dao chuyén dong cia tau mod
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phong c6 dic tinh hoan toan twong ddng véi quy dao
chuyén dong ciia mot con tau hang dién hinh khi
thyuc hién cac bai thir nay.
4. May lai

May l4i trong hé théng mo phong nay c6 hai ché
do lai: Lai tay va lai ty dong. May lai ty dong su
dung bo diéu khién PID véi thuat toan diéu khién co
ban nhu sau:

MV(t) = Pout + Iout + Dout (6)

Trong d6: Pout, Lout, Dous, 1& cac thanh phﬁn dau ra
tir ba khau cua bo didu khién PID, dugc xé4c dinh nhu
dudi day.

Poue = er(t) (7
t

Loue = K; [ epdr (®)
d

Doyt = Kq ze(t) )

Véi: Ky K, K, 1a cac hé s6 ddi véi timg khau
trong bd diéu khién; e 1a sai sb. Viéc diéu chinh cac
hé sé Ky, K, K, co tac dong truc tiép t6i chat lugng
cua may lai ty dong.

03 04 k] 02 41 0

a) Quay trdi, géc bé ldi 20°, b) Quay phai, géc bé ldi 20",

—Gocbé lai  —Huwdng mii tau

; t(gidy)

[o]

¢) Thur Zigzag 20°, mdy tdi hét

Hinh 4. Pic tinh diéu dong ciia con tau dwoc mé phong

Trong hé thong mo phong nay, may lai ty dong
c6 nhiém vu ty dong gitt hudng di cia tau theo
huéng di dat trude dé hoc vién co thé thuc hién cac
thao tac trén man hinh hai @b gidng nhu khi tau hanh
trinh trén bién.

May lai tg dong da dugc thir nghiém trén hé
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thong moé phong voi nhidu tinh hudng khac nhau.
Trén Hinh 5 1a tinh hudng tau di 6n dinh trén huéng
90° v6i toc d6 téi hét may va duge dat sang hudng di
moi 1a 120° tai gidy thir 120. Cac dd thi cho thay bd
diéu khién di bé t6i 15° d&é nhanh chéng dwa hudéng
mili tau toi huéng di méi sau d6 diéu chinh giam dan
dé huéng miii tau on dinh tai huéng di méi sau
khoang thoi gian 180 gidy va git 6n dinh mii tau &
hudng di méi nay vai sai s6 £3°. Véi két qua hoat
dong ctia méy lai ty dong nhu vy hoan toan co thé
dap tng duoc nhiém vy mo phong chuyén dong con
tau dé hoc vién thuc hién cac thao tac trén hai do
dién tu.
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Hinh 5. Két qua thwe nghi¢m mdy ldi tw djng

5. Két néi may tinh md phéng va hai dd dién tir
Hai dd dién tir NAVI-SAILOR 4000 ECDIS c6 4
cdng COM vat 1y cho phép két ndi véi cac thiét bi
khac trén budng l1ai bao gdbm may thu GPS, la ban
tir/la ban dién, tbc do ké, may do gio, AIS,... Chuén
giao tiép hai do dién tir sir dung 1a loai IEC 61162-1
hodc/ va NMEAO0183. Hé thdng mo phong 1y dir liéu
sinh ra tir khéi mé phong chuyén dong con tau dinh
dang lai cho ding ct phap cia chuin NMEAO0183
hoic IEC 61162-1 sau d6 giri qua cdng COM cua may
tinh sang hai d0. Dinh dang dit lidu ddi véi timg loai
thiét bi dugc sir dung trong hé thong nhu sau [1]:
GPS: $--GLL, llIL1L, a, yyyyy.yy, a, hhmmss.ss,
A, a*hh<CR><LF>
Laban: $--HDG, x.x, x.X, a, X.X, a*hh<CR><LF>
May do gié: $--MWD, x.x, T, x.x, M, x.x, N, x.X,
M*hh<CR><LF>
Téc d ké: $--VBW, x.x, X.X, A, X.X, XX, A, X.X,A,
X.X, A¥hh<CR><LF>
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Céc may tinh phd thong hién nay khong co cong
COM loai 9 chan nén dé két ndi voi hai dd can c6 bo
chuyén dbi chuan két ndi tir cong USB sang cong
RS422 [2] (1a chuan sir dung trong hai db
NAVI-SAILOR 4000 ECDIS) nhu trén Hinh 6.

Hinh 6. Thiét bi chuyén déi céng

6. Lam viéc v6i hé thong mé phong

Khi 1am viéc véi thiét bi mo phong, hoc vién sé&
thao tac voi hai thiét bi: May tinh mo phong chuyén
dong con tau va hai dd dién tu.
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Hinh 7. Giao dign lam viéc ciia hé théng

V6i may tinh md phong, truée khi bit dau chay
md phong, hoc vién can nhép toa dg, hudng di ban
déu cua con tau cung toc d6 va hudng gio, toe do va
hudng dong. Trong qua trinh thuc hién bai tap, hoc
vién c6 thé diéu khién tdc do tau, sir dung ché do lai
tu dong hay lai tay. Moi diéu khién c6 thé thuc hién
trén giao dién man hinh may tinh nhu trén Hinh 7.

Hinh 8. Man hinh lim vigc ciia hdi dé

Déi véi hdi @b dién tir, hoc vién c6 thé thuc hién
moi chirc nang ctia hai d nhur khi tau chay trén bién.
Do day la thiét bi that nén hoc vién cé dugc trai
nghiém dung nhu lam viéc véi thiét bi trén tau that.
Hoc vién c6 thé thuc hién cac bai tap dan tau trén
ludng véi hai do nay thong qua viée dicu khién con
tau trén giao dién ciia may tinh. Hinh 8 thé hién viéc
hién thi con tau trén man hinh hai 6.

7. Két ludn

Hé thong da dép ung duge yéu cau dé ra, da gitp
nguoi ding c6 thé sir dung hai do dién tor
NAVI-SAILOR 4000 ECDIS nhu khi né dugc lip dt
trén tau bién. Trong qua trinh sir dung, nguoi ding c6
thé thuc hién déy du céc hoat dong trén may tinh md
phong nhu véi tau that nhu thay déi tc do tau thay
d6i hudng di, sir dung 14i tay hay tu dong l4i.

Hé thong mé phong nay co thé sir dung phuc vu
huan luyén cho sinh vién Khoa Hang hai ciing nhu
nhig si quan tau bién mudn tim hiéu, khai thac hai
6 dién tir NAVI-SAILOR 4000 ECDIS.
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