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Coéng tdc qudn Iy va gidm sdt bdo hiéu hang hdi doi héi nhiéu théng tin va
hoat déng lién tuc dé dam bdo cho hoat dong hanh hdi dwoc an toan, do
vdy cdc thiét bi bdo hiéu luén phdi dworc theo déi va qudn Iy. D€ gidm sdt
va qudn ly cdc bdo hiéu hang hdi ciing nhw cdc hoat dong hanh hdi cua
tau thuyén, cé nhiéu phwong phdp nhw théng qua céng nhdn vdn hanh
truee tiép, thong qua cdc cdm bién hodc c6 thé gidm sdt tir xa théng qua
cdc tin hiéu nhdn dang tw dong. Trén co s ngudn div lidu tie hé thong
nhdn dang tw dong (AIS) va hdi do dién tiv (ENC) nhém nghién civu dd tién
hanh thiét ké, xdy duwng phdn mém qudn ly va gidm sdt bdo hiéu hang hdi
ttr xa théng qua mang internet. Noi dung bai bdo nay dé cdp toi qud trinh
thiét ké va xdy dung phdn mém gidm sdt va qudn ly bdo hiéu hang hdi tir
xa trén co s& div liéu thu dwoc tir hé théng nhdn dang tw dong (AIS) va
hdi do dién tir (ENC).

© 2019 Truwong Pai hoc - Pia chat. Tit ca cac quyén dwoc dam bao.

1. Pat van deé

bao hiéu c6 thé chi ra cac gi¢i han luong hang hai,
cac chwdng ngai vat hay méi nguy hiém déi voi

Bao hiéu hang hai 1a thiét bi hodc cong trinh,
tau thuyén dwoc thiét 14p va van hanh trén mat
nuéc hodc trén dat lién dé chi dan cho ngudi di
bién hodc t6 chirc, ca nhan lién quan dinh hwdng,
xac dinh vi tri cda tau thuyén. Vi tri va dic tinh cta

*Tdc gid lién hé.
E - mail: buingocquy@humg.edu.vn

hang hai dé€ hang hai an toan, do d6 viéc duy tri
hoat dong cta bao hiéu hang hai la nhiém vu vo
cung quan trong cda hoat dong bao dam an toan
hang hai.

Trong thi gian qua, cong tac giam sat vi tri va
ning lwong ctia bao hiéu hang hai bang viéc chay
tau va dung dinh vi kiém tra toa d6, dung may do
dién ap; gidm sat tinh trang hoat dong ban dém
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biang 6ng nhom,... cic cdng viéc nay doi hdi phai
c6 kinh nghiém vi ban dém c6 rat nhiéu cac nguon
sang khac nhau phat ra nhw den trén cang, trén
tau,... nén dé gy ra sw nham lan. Do d6, viéc xay
dung phidn mém gidm sat va quan ly bao hiéu hang
héi trén co s& dir liéu thu nhin tir hé théng AIS
(Automatically Identification System) va ENC
(Electronic Navigational Chart) sé gidi quyét van
dé theo doi hoat dong ctia bao hiéu hang hai va
giam sat cac phwong tién hoat dong hanh hai tir xa
thong qua phdn mém trén may tinh.

2. Tong quan cac van dé nghién ciru

2.1. Téng quan vé hé thong nhdn dang tw déng
(Automatic Identification System - AIS)

AIS 1a hé thong nhan dang tw dong hoat dong
trén bang tin VHF hang hai dung dé nhin biét
thong tin gitra phwong tién, d6i twong cd gan thiét
bi AIS trong pham vi pht séng VHF. Nhitng thong
tin ttr AIS gitip cho viéc diéu hanh hoat dong hang
hai, kiém soat hoat déng ctia bdo hiéu hang hai va
diéu dong tranh va cham gitra cAc phwong tién khi
hanh hai, ngoai ra cé thé trao d6i cic théng tin nhw
tro gitip khi c6 su 6, thong tin thoi tiét,... Khi két
hop AIS véi mot thiét bi théng tin lién lac khac, AIS
con dwoc ng dung trong cac trweong hop khan
cap, ciru hg, ciru nan trén bién (Tetreault, 2005;
Kurt and Philip, 2007). AIS cho phép cac phuong
tién thiy chtl dong chia sé cac thong tin ciia minh
véi cac phwong tién, dai thong tin duyén hai hoat
dong trong khu vure 1an can, cac tram VTS - Base
Transceiver Station va co quan quan ly hang hai
(ITU - R, 2014).

Thiét bi nhan dang tw dong AIS c6 tac dung
lwu thong tin tau, thuyén vién, hang héa trén tau
(Tetreault, 2005; Kurt and Philip, 2007). Khi lap
dat thiét bi AIS, khéng chi phuc vu quan ly nha
nuwéc ma con giup cac chu tau, nguoi diéu khién
phwong tién cé thé quan sat, giao tiép dwoc véi cac
tau xung quanh. Khi xay ra sw cd nhw chim dam,
c6 thé dé dang phat hién vi tri dé gitp tim kiém
ctru nan thuan loi hon.

2.2. Téng quan vé hdi dé dién tir (Electronic
Navigational Chart - ENC)

Hai d6 dién tir (ENC) la dang hai do vector,
trong dé bao gom tit ca cac thong tin, co s& div liéu
ky thuit s6 dwoc chudn hoa vé ciu tric, ndi dung

va dinh dang,... theo tiéu chudn S57 cta To chirc
Thiy dac Quéc té (IHO, 2000; Bui Ngoc Quy et al.,
2018) dwgc san xuat va phat hanh béi cac co quan
Thiy dac qudc gia. Hai d6 dién tir chira cac thong
tin can thiét dé cho tau thuyén hanh hai an toan,
déng thoi cung cip cho ngwoi di bién ban dé va
cacthong tin hang hai dwoc hién thi tric quan trén
man hinh may tinh. Hon thé nita, ENC con chira
nhiéu théng tin thudc tinh chi tiét hon so v&i hai
dé gidy dé tang cwong an toan hang hai va cho
phép cac nha hang hai diéu khién cic con tau mét
cach thuan tién, ENC dwgc rng dung rong rai
trong cac linh virc nhu:

- Trong cong tac quan ly bao hiéu: S dung
phan mém chuyén dung dé hién thi hai do dién tir
két hop v&i cac thiét bi thu AIS d€ kiém tra vi tri va
tinh trang hoat dong ctia bao hiéu hang hai;

- Cap nhat, luu trir thong tin bao hiéu hang
hai, tuyén luéng hang hai;

- Trong cong tac hanh hai: Hai do6 dién tir
dwoc str dung lam nén cho hé théng ECDIS (c6 két
hop AIS, Radar,...) cho phép chon loc d6i twong va
diéu chinh ty 1& hién thi;

- Cac co quan quan ly hang hai: ENC dworc st
dung lam nén cho hé thong ECDIS (két hop AIS,
VTS) trong céng tac quan ly cac phwong tién hoat
dong trong khu vuc dwoc giao quan ly ( Tetreault,
2005);

- Ngoai ra, ENC con dwoc trng dung trong cac
co quan nghién ctru, gidng day, cac co quan hoat
déng trong linh vyc tim kiém cru nan, tham do
d4u khi,...(Kurt and Philip, 2007).

3. Thiét ké tong thé phin mém giam sat va
quan ly bao hiéu hang hai tir xa trén co’ s&
nguon dir liéu thu nhin tir hé théng AIS va
ENC

3.1. M6 hinh téng thé

Mo hinh tong thé ctia hé théng phin mém
dwoc thiét ké gom hai khoi chinh: khoi x 1y va
khéi khai thac (Hinh 1). Khoi x ly dwgc xem la
trai tim ctia hé thong véi chirc ning chinh la téng
hop cac nguodn dir liéu thu dwgc, sau d6 phan tich,
xt ly thanh cac thong tin giam sat, luwu triv dit liéu
va cung cip &ng dung cho phép nguoi dung khai
thac thong tin trén nén hai d6. Khéi khai thac cung
cap giao dién cho cac hoat dong gidm sat va thao
tic nghiép vu cta ngwoi dung (Nguyén Phiic
Chinh, 2019).


https://ieeexplore.ieee.org/author/38056552900
https://ieeexplore.ieee.org/author/37400274300
https://ieeexplore.ieee.org/author/38056552900
https://ieeexplore.ieee.org/author/37400274300
https://ieeexplore.ieee.org/author/38056552900
https://ieeexplore.ieee.org/author/37400274300
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Hinh 1. M6 hinh trién khai phdn mém.

3.2. Nguyén ly hoat déng

Phan mém gidm sat va quan ly bio hiéu hang
hai tlr xa hoat dong dwa trén viéc phan tich, xtr ly
nguoén dir liéu thu thap dwoc dé chuyén thanh cac
thong tin c6 nghia lién quan dén hoat dong ctia bao
hiéuy, tau thuyén, dong thoi xac dinh hanh vi nghi
ngo va dua ra canh bao tinh trang cda bao hiéu,
tau thuyén (Nguyén Phuc Chinh, 2019).

Phan mém thu thip dir liéu bao hiéu (vi tri,
tinh trang bao hiéu, dién ap,...); thong tin khi twgng
thiy van tir cic tram triéu Ky tw ghi (thdng tin gi6,
muc nuwdc,...); div liéu tinh cta tau (ho hiéu, tén
tau, kich thwéc tau, loai hang hoa,...), div liéu vi tri,
huwéng di chuyén, toc do, thoi gian dw dinh tdi,
cang dich va cac thong tin khac cda tau thuyén
thong qua ngu6n phat AIS. Ttr di liéu nay, khoi xt
ly ctia phadn mém str dung nhiéu thuét toan phic
tap két hop véi ki thuit nghiép vu hang hai xi ly
va phén tich dé tao ra nguon théng tin hiru ich va
6 hé thong cho nguoi str dung. Nguwoi dung c6 thé
theo doi tinh trang hoat dong ctia cac bao hiéu,
hanh vi clia tirng tau, nhém tau; thiét 1ap canh bao
lién quan dén tirng d6i twrgng tau.

Khoi khai thac cung cip giao dién khai thac
cho nguoi st dung, cho phép ngwoi str dung giam
sat cac doi twong trén ban do, thwce hién cac thao

tac nghiép vu mot cach dé dang va hiéu qua nhat
thong qua giao dién phan mém.

3.3. Kién triic hé théng

Trong mo hinh kién tric cta hé thdng, phan
mém dwoc thiét ké vdi cac chirc nang dé tiép nhin
nguon dir liéu dau vao, phan tich va xtr Iy nguén
dit liéu, Ivu trir dir liéu, cAu hinh hoat déng ctia hé
théng va cung cip cac rng dung dé phuc vu cac
nghiép vu gidm sat, khai thac hé théng (Hinh 2) va
bao gdbm cac module chirc nang chinh nhw sau:

Module thu nhén va xt ly tin hiéu (a) thuc
hién viéc thu nhén dit liéu tir cic nguon dir liéu, loc
dit liéu, loai bé nhitng dir liéu sai 1éch va tranh
trung lap, xtr Iy dir liéu d€ 14y ra cac thong tin cin
thiét va tong hop thanh cac théng tin c6 hé théng,
chuyén tiép dir liéu dén cac module khac dé xir 1y.

Module co sé dit liéu (b) thuc hién viéc quan
tri va lwu triv div liéu bao gobm dir liéu hoat dong
cta hé théng va dirliéu lién quan dén bao hiéu, tau
thuyén. Dit liéu hoat déng ctia hé théng bao gbm
dir liéu cau hinh hoat dong, dir liéu ban do, dir liéu
canh béo... Dit liéu bao hiéu, tau thuyén la nguén
dit liéu dwgce thu thip tir cac nguon khac nhau vé
cc thong tin lién quan. Hé théng thwc hién cac
1énh truy xuat dir liéu theo thoi gian thwc qua
module nay.
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Hién thj hai do Giam sat

Quan Iy tau Bdo mat
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Mang truyén dan (3G, Cép quang, VSAT)

ﬁmﬁ

Hinh 2. M6 hinh kién triic hé thong.

Module rng dung (c) thuc hién viéc chuyén
héa dir liéu thanh cac trwong ng dung cua hé
théng, phuc vu cho hoat dong giam sat, tim kiém,
thiét 1ap cac luit canh bdo,... Py chinh 1a noi
nguoi dung thyce hién viéc gidm sat va quan ly bao
hiéu cling nhw cac hoat dong hanh hai cia tau
thuyén.

3.4. Chudn dir liéu NMEA 0183

NMEA 0183 la mdt tiéu chuén giao tiép gitra
cac thiét bi hang hai do t6 chitrc NMEA (National
Marine Electronics Association) dwa ra dé truyén
tai dir liéu vé thong s6 ki thuat, gia tri dién t gitra
cac thiét bi hang hai nhu: echo sounder (may do
d6 sau), sonar (thiét bi dAn duwong va do cwly bang
séng am thanh), anemometer (may do gid),
gyrocompass (la ban ty dong), may thu GPS,...

Dinh dang dir liéu ctia chudn NMEA 0183

Chuin NMEA 0183 str dung bang ma ASCIL

Di liéu truyén di dwdi dang cac “sentence”.
Mbi “sentence” dwoc bat dau bai ky tw ‘$’ va két
thiic béi <CR><LF> (CR - ky tw két thtc, LF - ky tw
xudng dong).

Cac trwong dit liéu dwoc néi tiép nhau bdi

d4u ‘. Két thic cac treong dir liéu 1a ddu ¥, sau
d4u * 1a s6 checksum dwoc miéu ta bdi 1 s6 hexa.
Checksum 1a mot phép XOR giira tit ca cac ky tw
gitra ‘$’ va * (nhung khéng bao gobm 2 ky tw nay).
Khi dit liéu & mot trweong khong diang dinh dang
hoac khong chinh xac, bén nhan sé bd qua va xac
nhan cac dit liéu khac bing cach dém cac ddu ‘,;

C6 3 kiéu sentence: talker sentence
(“sentence” tir ngudn phat), proprietary sentence
(“sentence” dbc quyén), query sentence
(“sentence” truy van).

Mot  talker  “sequence” c6  dang:
$ttsss,d1,d2,...<CR><LF>.

Mbi “sentence” dwoc bat dau bai ky tw ‘$, 2
ky tw tiép theo ttla thong tin vé “talker ID”, 3 ky tw
tiép theo sss 1a théng tin vé “sentence ID”. Mot
“sentence” cé thé chira téi 82 ky tw bao gobm ca ky
tw ‘$’ va <CR><LF> (CR - ky tw két thuc, LF - ky tw
xubng dong).

Tiéu chudn NMEA 0183 cho phép cic nha san
xuit c6 thé dinh nghia mot dinh dang doc quyén
clia minh bang cach khai bo cic “sentence” bt
dau boi “$P”. Sau “$P” 1a 3 ky tw vé ma nha san
xudt, sau ddy l1a nhitng trieong dir liéu tiy cac nha
san xuit dwa ra nhung phai tuan theo ding dinh
dang ctia mot “sentence” chuén.
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Mot query “sentence” c6 dang: $ttllQsss
<CR><LF>

Hai ky tw dau tt 1a dia chi cta “talker ID” gt
yéu cau, hai ky tuw tiép theo Il 1a dia chi cta “talker
ID” nhén yéu ciu. Ky tw Q dinh nghia “sentence”
nay la mot “sentence” truy van. 3 ky tw tiép theo
sss 1a 3 ky tu “sentence ID” yéu cau.

3.5. Thiét ké co s& dir liéu

Co sd dir liéu dwgc thiét ké gom 9 16p vGi cAu
tric dir lieu (Nguyén Phtic Chinh, 2019): Ship -
Lwu trir toan b thong tin vé tau trong pham vi

giam sat (Bang 1); Groupship - Lwu thong tin vé
cac nhom tau (bang 2); Shipwaypoint - Lwu thong
tin vé tuyén hanh trinh cta tau (Bang 3);
Shiptracks - Lwu théng tin vé hanh trinh cta tau
(Bang 4); Zone - Lwu cac thong tin vé viing (pham
vi) quan ly (Bang 5); Zonelog - Lwu théng tin vé
lich st di vao/di ra cac vung quan ly cta tirng tau
(Bang 6); Atonalertconfig - Luru thong tin cu hinh
canh bao cho cac Aton (Bang 7); Vmsnorthconfig -
Lwu théng tin ciu hinh ctia phdn mém Vms North
(Bang 8); Atonmessage - Luwu cac ban tin thong
bao ctia Aton (Bang 9).

Bdng 1. Cdu tric dir liéu thdng tin vé tau - I6p SHIP.

Tén trudong Théng tin Kiéu dir diéu | Do rong
1D D ctia ban ghi div liéu Int 11
Groupid ID ctia nhom tau Int 11
Mmsi Ma nhén dang dich vu Iwu ddng hang hai (MMSI) Int 11
Createdate [Thoi gian tao ban ghi Datetime
Updatedate [Thoi gian cAp nhit ban ghi méi nhat Datetime

Bdng 2. Cdu triic di¥ liéu thdng tin vé nhdm tau - Icp GROUPSHIP.

Tén trwong Thong tin Kiéu dir diéu | PO rong
1D D ctia ban ghi dir liéu Int 11
Groupname [Tén nhom tau Tinytext 255
Description Mo ta chung vé nhém tau Tinytext 255
Color Phan loai mAu hién thi ciia nhém tau Int 11
[sshow Cor d€ xac dinh xem nhom tau ¢é dwoc hién thi hay khong Int 11
Createdate [Thoi gian tao ban ghi Datetime
Updatedate [Thoi gian cip nhit ban ghi méi nhat Datetime

Bdng 3. Cdu triic thong tin vé tuyén hanh trinh cta tau - Iép SHIPWAYPOINT.

Tén treong Thong tin Kiéu dir diéu b6 rong
ID ID ctia ban ghi dir liéu Int 11
Trackid ID ctia ban ghi hanh trinh tau Bigint 11
Createdate Thoi gian tao ban ghi Datetime

Bdng 4. Cdu triic thong tin vé hanh trinh tau - I6p SHIPTRACKS.

Tén treong Thong tin Kiéu dir diéu PO rong
ID ID ctia ban ghi dit liéu Bigint 11
Mmsi Ma nhén dang dich vu lwu dong hang hai (MMSI) Int 11
Trackname Tén hanh trinh tau Varchar 250
Description | M6 ta hanh trinh tau Tinytext 255
Createdate Thoi gian tao ban ghi Datetime
Updatedate | Thoi gian cip nhat ban ghi méi nhat Datetime
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Bdng 5. Cdu triic théng tin viing gidm sdt - Iop ZONE.

Tén trudong Théng tin Kiéu dir diéu Do rong
ID ID ctia ban ghi dir liéu Int 11
Guid Thong tin Varchar 50
Name Tén ving quan ly Varchar 250
Type Phan loai vung quan ly Varchar 250
Createdate Thoi gian tao ban ghi Datetime
Updatedate | Thoi gian cip nhit ban ghi méi nhit Datetime

Bdng 6. Cdu triic thong tin lich st di vao cdc vung qudn ly - Iép ZONELOG.

Tén trudong Thong tin Kiéu dir diéu Do rong
ID ID ctia ban ghi dit liéu Bigint 50
Zoneid ID ctia vung quan ly Int 11
Mmsi Ma nhan dang dich vu lwu dong hang hai (MMSI) Int 11
Shiptype Phan loai tau Varchar 200
Width Chiéu rong cta tau Int 11
Height Chiéu dai ctia tau Int 11
Timein Thoi diém tau di vao viung quan ly Datetime
Timeout Thoi diém tau di ra khoi ving quan ly Datetime

Bdng 7. Cdu triic théng tin cdu hinh cdnh bdo Aton - I6p ATONALERTCONFIG.

Tén treong Thong tin Kiéu dir diéu PO rong
ID ID ctia ban ghi dir liéu Int 11
Configid ID ctia loai c4u hinh ban tin Int 11
Mmsi Ma nhan dang dich vu lru dong hang hai (MMSI) Int 11
Value No6i dung ban tin Varchar 255
Createdate Thoi gian tao ban ghi Datetime
Updatedate | Thoi gian cAp nhat ban ghi méi nhat Datetime

Bdng 8. Cdu tric Iép tin bdo vé Aton - I6p TONMESSAGE.
Tén trwdong Thong tin Kiéu dir diéu Do rong
ID ID ctia ban ghi dit liéu Int 11
Mmsi Ma nhan dang dich vu lvu dong hang hai (MMSI) Int 11
Messageid ID ctia ban tin Int 11
Content Noi dung ban tin Varchar 500
Createdate Thoi gian tao ban ghi Datetime
Updatedate Thoi gian cip nhit ban ghi méi nhit Datetime
Bdng 9. Cdu triic I6p cdu hinh phdn mém - I6p VMSCONFIG.
Tén trwdong Thong tin Kiéu dir diéu PO rong
ID ID ctia ban ghi div liéu Int 11
Name Tén ciu hinh Varchar 255
Description M2 ta thong tin ciu hinh Tinytext 255
Type Loai ciu hinh Int 11
Createdate Thoi gian tao ban ghi Datetime
Updatedate Thoi gian cip nhit ban ghi méi nhit Datetime
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4. Xay dwng phian mém giam sat va quan ly
bao hiéu hang hai tir xa trén trén co so
nguon dir liéu thu nhan tir hé théng AIS va
ENC

4.1. Xdy dwng chirc ndng hién thi hdi doé

Phan mém dwoc xay dwng nham hé tro ngudi
dung hién thi hai d6 theo dinh dang S57 va S63 cta
t6 chirc thuy dac thé gi¢i (IHO - S57; IHO - S63).
Trén hai d6 thé hién day du cac loai dit liéu nhu:
Dit liéu nén hai d6 (Pdo, bai da ngadm, do siu
nuwdec...), div liéu phan tich (Puong co s, viung
lanh hai, ving ddc quyén kinh té, ving dat gian
khoan...) hodc thé hién cac thong tin thu thip do
nguoi dung quy dinh (Ving tranh chip, viing hay
xay ra va cham, ving néng vé buén lau, ving cim
danh bat, ving da tirng dwoc tham do, viung da
tirng dat gian khoan...). Phin mém c6 kha nang
nhép tirng file hodc ca thw muc chira hai do6 dé hién
thi.

Hai d6 dién tir dwoc tich hop cac chirc niang
nhw: Dich chuyén hai do6, phong to, thu nho, do
khoang cach, do dién tich, tao viing gidm sat,... cho
phép nguwoi dung danh diu vi tri, chd thich cho
diém do hay chup lai 4nh hai d6 hién tai. Ngoai ra,
hai do dién t&r con tich hop thwéc thoi gian cho
phép ngwoi dung tuy y chon thoi diém va khoang
thoi gian hién thi trong qua khi.

Giao dién khai thac cia phdn mém cho phép
nguwoi dung tuy chon nhitng 1ép dit liéu dwoc phép
hién thi trén hai d6. Nguoi dung tw quy dinh noi
dung hién thi trén hai do bang thao tac tich chon
trén giao dién. Véi tinh ndng nay, hai d6 dwoc hién
thi dung véi tiéu chi cia nguwdi dung. Nguwoi dung
cling c6 thé loc cac ddi twong tau dwoc phép xuit
hién trén hai do theo cac tiéu chi nhu: Loai tau,
kich thwéc, qudc tich, ho hiéu, thoi diém, khoang
thoi gian,...

Hai do hd tro 3 ché dd hién thi man hinh:
Base, Standard, All va ché d¢ ban ngay, ban dém.
Ho6 tro do khodng céch gitra 2 diém bat ki theo m,
km.

D& doc duge dir liéu hai d6 dién tir, phin mém
st dung engine doc va phan giai cac thong tin
trong file hai do dién tir theo chudn S57 hodc S63
1én man hinh hién thi, véi d6 phan giai va cac
thong tin theo quy chudn qudc té vé hién thi hai do
dién tt,... theo so d6 luong dir liéu (Hinh 3).

Sau d6 tién hanh l4p trinh xiy dung cac
Module twong &ng bao gom: S57 Chart/

S63Chart: Module giai ma dir liéu hai do theo
chuin S57 hoic S63; Module AIS Raw Data: Cac
nguon dir liu AIS truc tiép tir cac thiét bi hodc tir
cac tram thu diy vé hé thong phan mém theo so
6 ludng dit liéu (Hinh 4).

B4t dau

DPoc vaload cac ddi twgng trén hai do
dién tir chuin file S57

So sanh toa dd cta ddi
twong cd thudc pham vi
vung hién thi hai do
khong?

Khéng vé
doi twrong

Co

V& déi twong

Két thuc
Hinh 3. Sor 6 ludng chikc ndng hién thi hdi do.
Bt dau
Nhén ban tin AIS qua TCP

Gidi ma cac ban tin

Kiém tra d6i twong doc
dwoc trong ban tin da dwoc
lwu trong vung nhé chwa?

Khéng

Lwu vao vung
Cé nhé cua phian
mém
Cap nhat lai théng tin
m&i cho doi twong

Hién thi d6i twong 1én hai do
Két thic

Hinh 4. So d6 lubéng chikc ndng phdn tich bdn
tin AIS.
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Module Chart DatalnputStream: Chiu trach
nhiém phén loai, dinh tuyén va diy cac luong dir
liéfu vé cic module thanh phin twong tng;
Module NMEAFilter: Chuin hoa dir liéu AIS theo
chudn NMEA truwéc khi gidi ma ban tin AlS;
Module Chart: Hién thi hai d6 cung v&i thong tin
cta cac doi twong AIS ¢ trong ngudn dir liéu
truyén vé. Két qua thu dwoc giao dién hién thi hai
d6 dién tr (Hinh 5) va cac cong cu doc dir liéu ban
tin AIS, ,...

4.2. Xdy dwng chirc ndng qudn ly, gidm sdt tau
thuyén théng qua cdc bdo hiéu hang hdi

Phin mém dwoc xay dung module c6 kha
nang quan ly riéng danh sach cac bao hiéu hang
hai c6 lap dit AIS (bao gdm hién thi trang thai cia
cac bao hiéu (c6 tin hiéu, mat tin hiéu, c6 canh
bao,...); canh bao dién ap; canh bao tinh trang déen
sang hodc khong; canh bao tréi/léch vi tri,...)
thong qua so d6 luéng dir liéu (Hinh 6), sau do tién
hanh 13p trinh xdy dung cac module: Module
AtoNDataViewTree: Hién thi thong tin cta cac déi
twong ATON theo dang tree khi xem chi tiét thong
tin cia mot d6i twong; Module OCPNRegion: Gidm
sat va canh bao tau theo cac vung/khu vyc duoc
thiét 1ap; Module PositionParser: Module phin
tich vi tri cia cac d6i twong tau thuyén trong ving
quan ly hoat dong. Két qua da xiy dwng dwoc cong
cu quan ly va thiét1ap cac canh bao doi véi cac bao
hiéu hang hai c6 1ap dit AIS (Hinh 7a) va gidm sat

bao hiéu hang hai v&i cac chirc nang canh bao dién
ap, tinh trang dén sang hodc khong hoac canh bao
tau thuyén tréi/1éch vi tri (Hinh 7b).

4.3. Xay dwng chirc ndng quadn ly tau va nhém
tau

Phin mém cho phép ngwoi dung tw dinh
nghia va thém mdéi danh sach cac tau, nhém tau c6
13p dit AIS cAn quan tAm. Diéu nay cho phép nguoi
dung tip trung hon vao viéc giam sat nhirng doi
twong can quan tam.

Phian mém cho phép ngudi dung xem théng
tin cia mot tau hodc nhém tau co 13p dit AIS bat
ky trén hai d6 bang cach lwa chon tryc tiép tir hai
d6 hodc tim kiém theo tén tau, qudc tich, ho hiéu...
Phan mém tw déng cip nhitlién tuc thong tin cta
doi twong va hién thi trén hai do, cic thong tin hién
thi bao gdbm: Tén tau, qudc tich, hd hiéu, loai tau,
kich thwéc tau, huwdng di chuyén, dich dén, thoi
gian du dinh dén,... Ngwoi dung c6 thé theo doi
thong tin tau c6 13p d3t AlS tai thoi diém hién tai
hodc bat ky thoi diém nao trong qua khit.

Phan mém cho phép tw dong cip nhit vi tri
mé&inhat ciia di twong tau c6 1ap dat AIS theo thoi
gian thwc dong thoi theo déi hanh trinh tau trong
Khoang thoi gian tiy chon. Tai tieng vi tri trén hai
trinh, nguoi ding cé thé theo doi dwoc thong tin
tau, vi tri, toc d6, huwdéng di,... clia tau tai tirng thoi
diém trong khoang thoi gian do.

” WMS Morth 1.0.0 - Phan mé&m Giam =it va Quan Iy bao hidu hing hai

RO EEP R PEEERE
EIEEORE

Hinh 5. Giao dién hién thi hdi dd dién tir trén phdn mém.
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A b5 North 200 - Phian miem G sitva Quin | bio hidu hing hi

Chon/vé viung trén ban do

v

| Nhéap thong tin cho vung |
v

Lwu thong tin vung canh bao vao Database

Bao cao vi tri

(ban tin 1,2,3,..)

Kiém tra vi tri tau xem c6
ndm trong viing canh bao

Lwu thong tin tau vao vung canh bao

v Khoéng

Kiém tra vi tri tdu xem c6
am trong vung canh b4

Co I
Lwu thong tin tau ra khoi ving canh bao vao
database

& = 5 H 2 =lE = 7
v AR (V] (< ) (O] (Y1 A1) 2 /AL L2 B8 £ 51 [ 0 > 248 I
Aol list
Mame & () Class  Type Last Updated
A ST AN Special Mork 8-10-23 135140 Togetinto
D 995745938 AteMl Special Mark RA0-23 135840 =
2F00N [ 9STIENT | oM Special Mark 2008-10-23 135041 Center view
I [ SHTSH6 | AN Specinl Mark 201810-23 135141 Copy M1
17+ 04STAT | AteN Caedinal Mark A2 13514
HO- 8 WRECKD W | Ao fobted Donger w023 135422 | SEUED
HON DA ST | AN Light 18102313543 b Aot
HP2HD TS WRECKE TN | MoN lalted Danger 1023 135441 Liritronge:
LACH HUYEN METEO WS | Mo Unspectied 1023 13407 [0 S
L0NG CHAU W MoN Light W03 135024
W-HPIG WS | AN Special Mark 184023 135441 Target Count
2 WHG ST | AN Special btk WBAD3 135441
W HID TGN | MoN | Spoci Wlrk A0 35k .
MY-HRAG WS | AN Special Mark WRA0-23 135741 \C‘L
150 ST | AN PortHand Mark WBA023 135442
528 WTEORS| AoN Condinal Mark§ 203 135442
Fl e SHPVRECKPHULONGIE 05571991 | AoN  Iolated Canger 103 135142
SHPVEECKSHUNANNING 0557000 Ao lolaad Denger 2102 135440
SONG CAM METED WS | AoN Unspectied 81023 135426
bl WSO | AN ComalWBeacon  20TB023 35134
L T2 WTHOR | AN Codial EBescon  2VIBI0-Z (34632
i) WS | AN Cordina WBescon  201810.23 351408
T WO MON | CoinalEBeacon  2VIBA0Z3 13SR3¢
VETTHURNOIWRECKE 9574601 | AN Isolated Danger W03 135142 (a)
fl { |
AIS Alert™ - il == = |
MMSE Class
995741981 AtoN: Cardinal W Beacon
N=tion BN
Viet Nam N
D N e
Real (On Position) )
_2mx1m NS 7
[ N O %
L—Position ~ wldoN— -/ \Report Age. }
2048.4132N = \2min 21s
106 50.5018 E
Range Bearing
Anzlogue
132v
Anzlogue(ext 21) Anzlogue(ext 22)
Not used Not used
RACON status Light status
no RACON installed Light OFF
Hezith Position status
Good health On position

Hinh 6. So d6 ludng chirc ndng qudn ly, gidm sdt
doi turong tau thuyén théng qua cdc bdo hiéu
hang hdi.

Véi chitc ndng quan ly tau co lap dat AlS,
ngudi dung cé thé xem nhanh vi tri gn nhit cta
nhitng tau c6 1p dit AIS trong danh sach, xem
nhanh thong tin va trang thai cia nhitng tau trong
danh sach. Thay vi phai tim kiém tirng doi twong
thi v4i tinh ndng nay ngudi ding c6 thé dé dang
theo déi thong tin va hoat dong clia nhitng tau
quan tam.

Sor @6 ludng dir liéu (Hinh 8) thé hién cach
thirc thwe hién chirc nang nay. Trén co s& do cac
module dwoc tién hanh 14p trinh xdy dung, bao
gom: Module CreateGroupDialog: Tao nhém tau
cin quan ly; Module GroupTrackPrintOut: Quan
ly lich str vét hanh trinh cta cac déi twong tau
thuyén theo nhém. Két qua la bd céng cu véi cac
chirc nang quan ly tau va nhém tau (Hinh 9)

Hinh 7. Qudn ly va thiét Idp cdnh bdo cho cdc bdo
hiéu cé ldp ddt AIS (a) va cdnh bdo tinh trang ctia
bdo hiéu (b).

4.4. Xdy dwng chirc nang phdt hién tau di vao
vung theo doi

Kich hoat viing theo d@i tau c6 lap dit AIS tir
cac vung da vé chu thich, hé thdng sé tw dong luu
lai danh s4ch c4c tau c6 13p d3t AIS vao trong ving
canh bao.

Luwu lai dit liéu tracking ctia cac tau c6 13p dat
AIS di vao khu vyc quan ly dong thoi cho phép
xudt ra cac dinh dang *txt, *xIsx (Excel)... gitip cho
viéc quan ly va lwu trir thoi gian truy xuat hanh
trinh ctia tau; Phin mém c6 kha ning tw dong dwa
ra cac canh bdo khi phat hién ciac hanh vi bat
thwong clia tau c6 1ap dit AIS nhw chay vao viing
can theo doi, chay sai toc d6 quy dinh, ,...
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Chon quan ly nhém tau

Thém méi mot
nhém tau

Cé
Nhép théng tin va thay déi mau
sic cho nhom tau

Thém tau vao nhém tau
daco

Chuyén tau & nhém Ungroup 1én nhém
tau da chon
v
Stra thong tin nhém tau, xéa
nhém tau

Hinh 8. So d6 ludng chirc ndng qudn Iy nhém tau.

Canh bao dwoc glri téi ngudi dung thong qua

email, sms hodc qua popup trén man hinh giap
ngudi dung cap nhat kip thoi dién bién dang xay
ra. D€ thuc hién chirc nang nay ching tbi da xay
dung luéng dir liéu (Hinh 10) va tién hanh lap
trinh xdy dwng cac module: Module
AlSAlertConfigDialog: Module dé tao va ciu hinh
cac vung canh bao; Module AlSTarget AlertDialog:
Module quan ly cac canh bao.
Két qua phan mém cho phép nguwoi quan ly thuc
hién cac cai dat xac dinh vung cdnh bao, viing nguy
hiém (Hinh 11a), khi ¢6 tau di vao vung da cai dat
canh bao, sé& c6 canh bao bang 4m thanh, icon, hop
thoai tin nhan xu4t hién trén man hinh may tinh
(Hinh 11b) hodc cai dat (Hinh 12a) va canh bao
cho cac tau thuyén chay sai té¢c dd (Hinh 12b). Cac
tau sau khi di vao vung theo doi, sé tw dong bat lai
trong menu quan ly hanh trinh tau va c6 thé tra
ctru lai trong co s& di liéu tai bat i thoi diém nao
(Hinh 13), lwu vét hanh trinh tau va ty dong tat
sau khi tau roi khéi viing theo déi. Hanh trinh nay
dworc lwru lai trong menu quan ly.

Group Management — O *
Refresh list Create group |
Ship filter
Filter by : | |V
Filter text : MBS (b)
Mame
oo BIENDOMNG FREIGHTER 2
Group Management = [} >
Refresh list i Create gr::up |
Ship filter
Filter by : | All e |

Filter text : | VIET |

| B6 loc |

- ﬂ-j Un-Group
o VIETSHIP HB-03 (C)
oo VIET SEA
o VIET PHU 26

o Tau nguy hiém

o3 Tau dang sira chifa

ofa Tau theo ddi 1

oo tau ciu nan

o Tau danh ca

LONE R S SR 4

Hinh 9. Céng cu qudn ly tau va nhém tau (a); Chirc
ndng loc dé'tim kiém tau tir CSDL(b) va hién thi két
qud tim kiém (c).

| Chon vé viing canh b4o ving nguy hiém |
v
| Nhép thong tin cho vliing nguy hiém |
. 2
| Lwu théng tin cdu hinh ving vao database |

Nhan bao céo vi tri
ban tin s0,2,3,..

Kiém tra tau c6 dang nam
trong vung canh bao

Khong

Hién thong bao canh bao (tin nhin, hinh
anh, Am thanh) cho d6i twong tau

e

Hinh 10. Sor 6 chirc ndng cdnh bdo tau di vao
ving theo doi.
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FromPoint ToPoint Distance From Boat Bearing  Latitude  Longitude Bearing From-To Description o S e z::’:m
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o1 002 128Hailj 253Deg. T 20472N 106488 038 Deg.T DANEN 51322 . wER A T
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Ne  DUYLINH2S STI01651 A \Vessel Dredging Under way sail
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Be 003745087 A Cardinal Mark E - - - - -
No EAST SallL 5. 671973000 A Cargo Ship At Anchor - - W 0 - v

Cénh bio AIS - 0o X
AIS Alert
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. DUONG DONG PETRO 01 3wuvg
Group : Un-Group
s I3 no Group : Un-Group
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Tau c4, Bang diéu ding Viet Nam
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Tanker
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Toeds Hbogvét & Hudng ity Speed
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fange

Silence Alert Acknowledge

Hinh 11. Chitc ndng xdc dinh vung cdn theo doi, Hinh 12. Hién thi cdanh bdo cho tau thuyén di vao
cdnh bdo (a) va canh bdo cho cdc tau di vao viing viing nguy hiém (a) hodc di sai téc d6 (b) trén hdi do
cdnh bdo bdng cdc tin hiéu trén man hinh (b). dién tir.

Danh sach AIS muc tiéu

Tk ¥ Tén Cugc.. MMSI Lop  Leai Tinh trang ... Brg Khean.. CoG 506G *
GAS EASTERN 574003810 A Chuanhin dang Bd neo - - 0e 00
TAN CANG A12 574003620 A Chuanhin dang Bang hanh . - - w7 00
HOANG SOM 01 574013853 B Taulugivet - - - 00 0D Trung tam khung nhin
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PHUQNG DONG 568 574002110 A Chuanhin dang Pang digu .. - - 150 00 [ Tu déng sap xép
TM THUAN THANH D20 1234 574360087 B Tauca - - R ER & Pharm vi gidi han: NM
GOLDEN OCEAN 15 574001740 A Chuanhin dang Bang neo - - 0 00 0 =
ANNIE GAS 09 3W 574002320 A Tauchddiu Bé neo - - 3500
SAR-273 IWOR 574723000 A Taufim kiém ciunan Pang digu .. - - @ 0l 56 lugng muc tieu
LONGCHAU 02 574012181 B Tauludivét - - - o 00
WAN HAI 266 564480000 A Chuanhin dang Bé neo - - om0
MY DUNG 9 ST4T07000 A Tauludivét Bang hanh . - -3 02
VIETSHIP HE-03 574101371 B Chuanhin dang - - - 02
TAN BINH 234 XVFV9 574003130 A Tauchd hing Bé neo - - om0

Hinh 13. Qudn Iy hién thi 1§ trinh cho tau.
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5. Kha nang trng dung cia phin mém cho
cong tac quan ly va giam sat bao hiéu hang
hai

V6i cac chirc nang da xay dung, phan mém c6
kha nang (ng dung tét cho cong tac quan ly va
giam sat cic tin hiéu hang hai cho cac tau thuyén
va phwong tién giao thong dwdng thay cé trang bi
cac thiét bi AIS va ENC véi cac tinh nang nhu:

- Hién thi hai d6 theo cac chuin quy dinh cia
t6 chirc thiy dac thé gidi - IHO;

- V& cac d6i twong trén hai do;

- Quan ly tau va cac nhom tau;

- Canh bao cac hanh vi bat thwong cua tau
thuyén khi di qua téc d6 hodc di vao cac vung gidi
han, viing nguy hiém;

- Quan ly hanh trinh cta cac tau thuyén;

- Quan ly va canh bao cac bao hiéu hang hai;

Vé&i viéc xay dung ngon ngir mé, trong twong
lai chiing ta c6 thé phat trién phan dé két noi cac
thiét bi khac nhw radar, camera,... phuc vu hitu ich
cho cbng tac quan ly hang hai.

6. Két luin

Trén co s tich hop cong nghé nhan dang tw
déng (AIS) va hai d6 dién tir (ENC) két hop gitra
cong cu phan tich va xt ly dit liéu véi kién thire
nghiép vu hang hai, phan mém ho tro cho cong tac
giam sat va quan ly bao hiéu hang hai cling nhw
giam sat cac phwong tién tau thuyén trong cac
hoat dong hanh hai da dwoc thiét ké va xy dung.

Cac chirc nang thu nhan, lwu triv thong tin cia
phin mém da tao ra ngudn thong tin phong phu,
lam giau cho dit liéu bao hiéu hang hai va dir liéu
tau thuyén thong qua hé théng AIS, tir d6 dworc cac
céng cu phan mém x ly, phan tich dé tao ra cac
thong tin hitu ich hién thi truc quan trong giao
dién ho trg dic luc cho cong tac gidm sat va quan
ly bao hiéu hang hai cling nhw cho cac hoat dong
hanh hai khac.

Cac chirc ndng giam sat va lwu vét hanh trinh
clia phian mém sé la dit liéu quan trong cho cong
tac ddm bdao an ninh hodc tim ki€m cttu nan khi ¢
sw ¢b xay ra ddi vdi cac hoat dong hanh hai, ...

Tuy nhién, két qua nghién cru nay cling méi
chi 1a nhitng nghién ciru buéc dau. DE co thé ing

dung rong rii va phat trién hoan thién hon nira,
can phdi c6 nhirng dau tw va mé réong quy mo
nghién ctru va &rng dung phan mém cho cong tac
quan ly bao hiéu hang hai va phwong tién thuy,
déng thoi cdc phwong tién thdy cin phai dwoc
trang bi cac thiét bi c6 tich hop cong nghé nhin
dang tw dong (AIS) va ENC,...
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ABSTRACT

Remote navigation signal management and monitoring software
development based on data collected from AIS and ENC
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The Navigation signal management and monitoring requires a lot of information and needs
continuous operation in order to assure the navigation safety, therefore, the signal need to monitoring
and managing. To monitoring and managing the navigation signal and navigation control, there are
several methods applied such as directly operation by workers, by sensor or by remote control through
AIS. Based on the data collected from AIS and ENC, the research group has developed the remote
navigation signal managing and monitoring software through the internet. This paper describes the
process of the software design and development.



