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_ Tom tat: Hu;fn luyén md phdng ngay cang dwoc chl trong trong cong tdc dao tao chuyén nganh
dieu khién tau bien. Trong bai bao ‘nay, h¢ thong phan mém md phong mét so tinh huong diéu dong tau
duoc gidi thigu. Hé thong phan mem duoc img dung trong dao tao sinh Vién chuyén nganh diéu khién
tau bién budc dau da chimg t hiéu qud, gitp bai hoc tro nén sinh dong, thu hit sy tham gia cua nguoi
hoc, g6p phan nang cao chdt leong ddo tqo.

Tir khoa: Phan mém, mo phong, diéu déng tau, giao duc dao tao hang hdi, diéu khién tau bién,
NMEA 0183.

Chi sé phan logi: 1.4

Abstract: Training of maneuvering vessels by means of simulation becomes more and more popular
and plays an important role in navigational education. The paper introduces a software developed for
simulating situations of maneuvering vessels. Applying it in the education of navigational engineering
has made lessons more lifelike and attractive. Thus, the educational quality has been considerably
improved. The software can be further developed to apply in simulations of controlling various types of

vessel and controller systems as well.
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1. Giai thi¢u

bao tao nganh khoa hoc hang hai chd
trong ky ning thuc hanh. M&i mén hoc déu
can c6 phan thuc hanh tai cac phong thyc hanh
- mo phong dé sinh vién co thé dap Umg dugc
yéu cau cong viéc ngay sau khi tét nghiép.
Tuy nhién thoi lugng thuc hanh va trang thiét
bi, phan mém thuc hanh cho sinh vién con
nhiéu han ché.

Hién nay, cling voi su phat trién ng dung
cua cong nghé thong tin, nhing san pham
phan mém phuc vu cho qua trinh day va hoc
kh& phong phd. M3i san pham déu c6 mot dac
trung riéng, phuc vu muc tiéu xac dinh va tng
dung giang day cho nhiéu chuyén nganh khéc
nhau. Hién tai nhitng phan mém phuc vu giang
day trong linh vuc hang hai ¢ Viét Nam chua
nhiéu va chua dap tng dwoc nhu cau cap thiét
trong viéc thuc hanh mé phong cua sinh vién.

Qua nhitng phan tich trén cho thiy viéc
““Xay dung phan mém mé phong diéu dong
tau phuc vu cong tac dao tao chuyén nganh

diéu khién tau bién” 1a dé tai cap thiét gitp
sinh vién dugc thyc hanh trén may tinh cac
tinh hudng didu dong, tranh va, dong thai gitp
cho giang vién giang day chuyén nganh c6 thé
huéng dan sinh vién thyc tap trén may tinh va
tuong tac truc tiép véi sinh vién théng qua
phan mém gop phan nang cao chat lugng dao
tao. Pong thoi, phan mém nay c6 thé hd tro
viéc mod phong trong nghién cau khoa hoc vé
diéu dong, diéu khién va dan duong cho tau
thuy.

2. Co'sé ly thuyét vé xac dinh cac thong
s6 ciia tau va muc tiéu

2.1. Tinh toan cac théng sé caa tau

Gia str tai thoi diém To, tau & vi tri Mo co
toa do (po, /o), dang hanh trinh trén huéng Hr
vé6i van toc V. Tai thoi diém Ti tau & vi tri Ms
6 toa do (@1, A1) cach vi tri ban dau Mo mot
doan 4S8 (hinh 1).

Coi khoang thoi gian gifta T1 va To (47=
T1-To) nho (1 gidy), ta c6 thé tinh toan duoc
toa do vi tri Mi(p1, A1) theo (1)
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¢l= ¢O+H(/) (l)
A1=AotH2
V6i He va Ha dugc tinh theo (2)
H,=S.cosHT
)
H,=o.seco

Trong d6 w la quang duong tau di dugc
theo vi tuyén (cu li dong tay); ¢re 1a vi do
trung binh gitta ¢o va ¢ dugc tinh theo (3)

{ @=S.sinHT

(Pl ._._._._._._.15._._._._._.___._._._________._._.___._._._._._._ :

Hinh 1. V; tri tau di chuyén sau mét khoang thoi gian.

2.2. Tinh toan cac thdng s6 phwong vi
va khoang cach den muc tiéu

Gia str tai thoi diém To, tau & toa do vi tri
Mo(¢o, o) dang hanh trinh trén hudéng Hr véi
van toc V1, muc tiéu ¢ toa do Ko(pko, Axo)
dang hanh trinh trén huéng Hk véi van toc Vk
¢6 phuong vi va khoang céc so véi tau la PTko
va Dko (Hinh 2).

(PKI - _'_'_'_'i'_'_'_'_ e _._: .

)Ll )LKI

Hinh 2. Vi tri twong quan giira tau va myc tiéu.
Tai thoi diém T1 tau ¢ toa do vi tri Ma(p1,
A1), muc tiéu ¢ toa d6 vi tri Ki(pki, Ak1). Coi
khoang thoi gian gitra T1 va To (AT= T1-To)
nho (1 gidy), ta c6 thé tinh toan duogc toa do vi
tri M1(p1, A1) va Ki(pka, Jk1) theo (1).
Phuong vi (PTk1) va khoang cach (Dk1)

tai thoi diém Ti cia muc tiéu ta sir dung
phuong phap Mercator (Mercator Sailing) dé
tinh (4)

PT (= arctan(HA/HD)
D,,=He/cos(PT )

Trong do:

- He = o1 - 1. Hiéu vi d9;

- H; = Jk1 - A1: Hiéu kinh d6 (Néu H; > 0
thi muc tiéu & phia Pong so vai tau ta);

- HD = Dk1 — D1: Hiéu vi d¢ tién voi Dra
va D1 1a vi do tién cua tau va muc tiéu duoc

tinh theo cong thac sau:
E
T 1'E.Sin Q@ 2
D=7915,70447.Log1 g tan( +5)(————
1+E.sing

(E =0,081819191: Tam sai cua qua dat)[1]

3. Gigi thiéu vé chuin giao tiép NMEA
0183

NMEA 0183 duogc xay dung boi Hiép hoi
Dién tir Hang Hai Quéc gia My (National
Marine Electronics Association). NMEA
0183 1a tiéu chuan k¥ thuat cho giao tiép két
hop dién véi tin hiéu thong tin lién lac cho cac
thiét bi hang hai [5].

3.1. Phwong thirc giao tiép giira cac
thiét bi theo chuan NMEA 0183

Cac dir liéu truyén theo tiéu chuan NMEA
0183 st dung cac ki tw ASCIlI (American
Standard Code for Information Interchange) -
Chuan ma trao doi théng tin Hoa Ky, giao thtc
truyén tin hiéu ndi tiép duogc truyén di trong
mot cau dir liéu (sentence) tir mot "may phat”
v6i nhiéu "may thu" cling mét ldc, sir dung
giao thuc truyén véi cac théng sb sau:

- Baudrate: 4800, 9600...;

- Data bits: 8;

- Parity: None;

- Stop bits: 1.

3.2. Céu tric chung cia cau dir ligu

T4t ca dir liéu theo tiéu chuan NMEA
0183 duoc truyén di dudi dang cac cau dit liéu
vé6i cAu tric nhu sau:

- Mbi cu dir liéu bat dau bang ki tir “$”;

- Nam ky ty tiép theo xac dinh "may phat
tin hiéu" (hai ky tw dau) va loai tin nhan (ba ky
tu sau);
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- Truong dir liéu theo sau ding du phay
dé phan céach;

- Néu dir liéu khong co, truong twong tng
dé tréng (khong c6 ky tu trudc ddu phan
cach tiép theo);

- Ky tu dAu tién sau truong dit liéu cudi
cung la “*”, nhung chi duoc dua vao néu co
mi kiém tra chén 1é;

- Sau “*” 1a ma kiém tra chin 1¢ gdm hai
s6 hé hexadecimal;

- Két thuc cau dir litu voi ki tu
<CR>(Carriage Return - ky ty xudng dong) va
<LF> (Line Feed - ky tu bat dau dong méi).

3.3. Mot sé géi tin co ban theo tiéu
chuin NMEA 0183 dwoc gia lap trong phan
mém truyén cho ECDIS dé thé hién tinh
hudng

Goi tin GGA (Global Positioning System
Fix Data. Time, Position and fix related data
for a GPS receiver) - Goi tin truyén dir liéu vé
vi tri tau, thoi gian tor may GPS.

Goi tin GLL (Geographic Position
Latitude/Longitude) — Gai tin truyén dir liéu
vé vi tri tau tir may GPS.

Goéi tin HDT (Heading True) — Géi tin
hudng tau that tir la ban con quay.

GOéi tin TTM (Tracked Target Message) —
Goi tin thdng s6 muc tiéu tir ra da ARPA

V6i bdn goi tin co ban trén, cac thong sb
cuia tu va muc tiéu s& duoc gia lap bang phan
mém sau d6 truyén Ién hién thi trén ECDIS dé
mé phong tinh hudng.

4. Phan tich, thiét ké, xay dung hé
théng

4.1. Phan tich h¢ théng

Hé théng duogc thiét ké trén md hinh mot
may chu va nhiéu may con duoc giao tiép voi
nhau qua giao thuc TCP (LAN).

May chu danh cho giang vién duoc cai dat
phan mém Master d¢ quan Iy va ra céc tinh
hudng. Sau d6 truyén cho mady con ddng thoi
nhan tin hiéu tir may con giri vé& nham quan 1y,
theo ddi qua trinh hoc tap cua hoc vién.

May con danh cho sinh vién dugc cai dat
phan mém Slaver nhan cac dit liéu ban dau
duoc gui dén tir may chuy, tinh ton céc thdng
s6 va ma hoa thanh céac géi tin NMEA 0183
cua cac may hang hai. Tiép dén két ndi va
truyén di liéu qua phan mém ECDIS dé hién

thi cac thdng sé cua tau va muc tiéu, ddng thoi
c6 thé thay d6i duoc thdng s6 van dong cua
tau (van téc, hudng di) sau khi da tinh toan xtr
ly xong tinh huong giang vién dua ra. Truyén
cac thdng sb cua tau vé may chu dé theo ddi
quan ly.

Cac tin hi¢u dau ra cua phan mém Slaver
duoc xir ly theo tiéu chuan NMEA 0183 nén
c6 thé két ndi dugc hau hét cac ECDIS (Trong
bai bao tac gia si dung ECDIS la OpenCPN,
mét phan mém mién phi dieoc tdi tai trang web
https://opencpn.org/) [6].

So d6 hé théng phan mém dugc chi ra
trong hinh 3:

W

Lat, Long, HT, VT ban d4u cha tau.
PT, D, HT, VT clia muc tiéu o i‘:l
»

.
. ) Slaver-
Hinh 3. So do hé thong.
4.2. Thiét ké hé théng phan mém
Luu d6 thuat toan cua hé théng phan mém
duoc chi ra trong hinh 4:

S Bitdiu )

' Master '

Nhip céc théng sb

Hién thi céc thong
cla tau va muc ticu

|
|

|

£ o |
30 cua méy Slaver |
|

I

|

Nhin cac thong so
cua tau va mue tidu

Thay déi HT, VT

v
Gia 1ap thanh thong sb
ctia cdc may hang hai

{ Kétthac /
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Hinh 4. Luu dé thugdt toan cia hé thong. U B stover bt
- Budc 1: Ket noi caC may €on Vao MAY | weinsi Equipment  Ex

chu; @
| Vantéemdi:| 1283 HU/h Nhap VT

- Buéc 2: Nhap thong s6 ban dau va yéu
cau xu ly cua tinh huong vao phan meém Hudng t3u méi:| 220572 B ®
Master trén may chu, truyén cho cac may con; ' o p—

- Budc 3: Cac may con nhan dugc thong
s6 ban dau va yéu cau, ty dong tinh toan gia
lap tinh hudng 1én ECDIS. Sinh vién tién hanh
tinh toan tac nghiép tinh huong theo y&u cau  Husng tau: 110.7 6 Goc danh léi: 0
véi ly thuyét da dugc ‘hoc ra duoc lgét QU SAU | val cau can thdc hign:
dé sir dung phan m,ém Slaver dé thay d(A,’i Tién hanh tranh vabéng hu‘:jng phap thay ddi hudng
hudng di hoac van toc tau twong tng voi ket |5
qua tinh toan tac nghiép dugc dé xu ly tinh
hudng;

- Budc 4: Phan mém Slaver giri cac thong UlLCe D ELEID 1 Dt e Go!
sd cua tau vé may chu va hién thi 1én phan Hinh 6. Giao dien Module Slaver. ,
mém Master dé giang vién nam duoc tinh - Vung 1: Thay doi huéng di va van toc
trang cua cdc may con. tau dé xu ly tinh huong; .

4.3. Xay dwng phan mém _-Viing 2: Nhan noi dung yéu cau dugc

Sir dung phan mém Visual Studio véi truyén dén tir may cua giang vién.
ngdn ngit lap trinh Visual Basic [2] [3] déthiét 5. M@t so tinh huong dugc md phéng
ké hé théng phan mém bao gém 2 module 1a  bang phan mém &ng dung trong giang day
Master va Slaver véi giao dién nhu sau: va hoc tap chuyén nganh khoa hec hang hai

e

5.1. Ung dung cho hec tap

T — — — | UL A2 o

Hinh 5. Giao dién Module Master. . .
N NI A A £ A o s Hinh 7. Tinh huéng va yéu cau xi Iy tranh va duoc ra
- Vung 1: Nhap thong s ban dau cua tau; bai giang vién bang Module Master trén may chii

_ -Vung 2: Nhap thong s6 ban dau cua muc  truyén dén Module Slaver trén may con cua sinh vién
tieu; va hién th; tinh huong Ién ECDIS.
- Ving 3: Nhap ngi dung giang vién can ==
truyén dat dén sinh vién (ra yéu cau xir ly tinh ==
hudng); -
- VUng 4: Trang thai hoat dong ctia cac -
maéy con trong hé théng. e

RTED
ne7

Hinh 8. Ciza so md phang radar thé hién tinh huong
cua Module Slaver.



TAP CHi KHOA HOC CONG NGHE GIAO THONG VAN TAl, SO 32-05/2019

- [SVEIEAIIIIN @il cn

Hinh 9. Si dung Module Slaver xi Iy tinh huéng bang
phwong phap chuyén hwong.

5.2. Ung dung cho giang day

W OyzrZoon

i v
11022267 E

Thdi gian 01:13:39 GOt

Hinh 10. Md phadng vong quay tré Anderson trong
phuong phdp ciru nguoi roi xuong nudc [4].

= =gl
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Hinh 11. M6 phong phuong phdp ldi tau
theo chdp tiéu [4].

6. Két luan

Nhém tac gia da xay dung thanh cong
phan mém tng dung mo phong diéu dong tau.
Phan mém cé thé duoc tng dung cho giang
vién d& minh hoa cac truong hop diéu dong
tau cap cang, phan doan nguy co dam va, cac
phuong phap lai tau, cac phuong phap quay
tré cliru ngudi roi xubéng nude. .. St dung phan
mém trong dao tao gilp cho giang vién co
thém cong cu dé minh hoa cho bai hoc, sinh
vién duoc quan sét tryc tiép cac tinh hubng
theo thoi gian thuc va tu minh diéu khién con
tau trong nhitng tinh hudng sat thuc té.

Phan mém c6 thé phat trién tiép dung lam
cdng cu khao sat, thuc nghiém cac tinh huéng
diéu khién, thtr nghiém cac hé théng diéu
khién va dan duong cho tau thayQ
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