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Tém tiit

He théng nhdn dang tw dong (AIS - Automatic
Identification System) co chirc nang tw dong trao
déi céc thong tin vé dit lidu tinh, dir liéu dong va
hanh trinh cua tau voi cdc tau khdc va voi dai bo
phuc vu cho an toan hang hai. Cac ban tin cua hé
théng chit yéu danh cho muc dich cung cdp, trao
déi cdc théng tin nay, chi ¢6 mot sé it ban tin nhi
phdn dé phat quang ba hay dinh dia chi, goi la cdc
ban tin urng dung dac biét (ASM). Cdac ban tin ASM
6 cdu tric riéng biét so véi cdc ban tin AIS thong
thwong, va dwoc tmg dung chii yéu dé thong tin vé
moi truong, khi twong, thuy van, trong khi do cac
nghién ciu s dung cac ban tin nay phuc vu trong
canh bdo tranh va con han ché. Chinh vi vay, bai
bado thuc hién nghién ciru xay dung cau tric, thudt
toadn tao goi tin ASM cdanh bdao nguy co dam va tau
thuyén. Thuwe hién thir nghiém canh bdo nguy co
ddam va tau thuyén bang chinh ban tin ASM. Két qua
cho thdy cdc ban tin ASM dwoc nghién ciu phdt
trién cé thé canh bdo nguy co dam va nhir mong
muén, gép phan bao dam an toan hang hai.

Twr khoa: Ban tin AIS tng dung déc biét (ASM),
canh bao nguy co dam va tau thuyéen.

Abstract

The automatical identification system (AIS) is
order to exchange information about static,
dynamic and voyage related ship s data with other
ships and shove stations for maritime safety.
Messages of the AIS system are mainly for the
purpose of providing and exchanging these
information, with only a few binary messages for
called
application messages (ASM). The structure of

broadcast or addressing, special

ASM messages is separate from conventional AIS

messages. These messages are mainly used for
environmental, meteorological, and hydrological
information, while research on collision
avoidance warnings are limited. Therefore, this
article focuses on building the structure and
algorithm to create ASM messages in warning the
risk of vessel collision, carries out testing to warn
the risk of vessel collision on ASM messages. The
results showed that the developed ASM messages
could warning of collision risks as desired,

contributing to the purpose of maritime safety.

Keywords: AIS Application Specific Messages
(ASM), warning the risk of vessel collision.

1. M& dau

Trong s6 27 loai ban tin ciia hé thong AIS co hai
loai ban tin nhi phan dugc sir dung dé truyén thong tin
dang quang ba hoac dinh dia chi, goi la cac ban tin
g dung dic biét (ASM) 1a ban tin s6 6 hodc s6 8 [1,
2]. Ban tin ASM duogc su dung dé truyén va nhan mot
s6 loai thong tin lién lac han ché véi ndi dung va dinh
dang cta ASM c6 thé dugc diéu chinh dé hd trg cac
ung dung khac nhau.

Hién nay, viéc quan ly va giam sat giao thong cua
cac Trung tam VTS (Vessel Traffic Service - Giam sat
va diéu phdi giao thong hang hai), cac thong tin dwoc
sir dung trao d6i gitra hé théng VTS véi cc tau thuyén
duoc thuc hién béng thoai VHF. Tuy nhién tai cac khu
vuc co mat do giao thong dong dac, phirc tap néu sir
dung trao doi theo phuong thirc thoai c6 thé xay ra
tinh trang qué tai thong tin cung cip t6i cac tau. Do
d6, néu sir dung céac ban tin ASM dé phat thong bao
t61 tau thuyén trong trudng hop nay s& mang lai hiéu
qua hon so vai thong tin thoai. Hon nita, véi cach thuc
cac ban tin ASM dugc sir dung dé phat quang ba hay
dinh dia chi s& dam bao tinh higu qua trong cung cép
thong tin theo nhom tau cling nhu sy tryc quan trong
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hién thi dit liéu, gitip cho ngudi sir dung d& dang quan
sat, tranh dugc cac thong tin khong cén thiét anh
hudng dén hoat dong cua cac tau khac khong c6 nguy
co va cham trong vung quén ly cia VTS.

Dé phuc vu cong tac quan ly, giam sat tau thuyén,
Hiép hdi cac co quan quan ly bao hiéu hang hai va hai
ding qubc t& (IALA - International Association of
Marine Aids to Navigation and Lighthouse
Authorities) da dua ra cac khuyén nghi sir dung ban
tin ASM dé trao d6i cac thong tin: Thong tin vé moi
truong thi co thé thuc hién theo khu vuc, phuc vu quan
1y tuyén ludng; Thong tin vé myc nudc thi c6 thé canh
béo vé bing trdi, phuc vu cong tac diéu tiét dong mo
cdu cang; Thong tin vé dong chay thi c6 thé thong tin
vé khu vyc an toan, ¢ thé dua ra cac khuyén nghi di
vao kénh phi hop, phuc vu cong tac diéu dong tau;
Thong tin vé nhiét d6 khong khi va nhiét do nudc bién
tai khu vuc c6 tAm nhin han ché hay ¢6 van dé vé an
ninh ma ciAm hoat dong, ASM c6 thé cung cép cac ban
tin khan cap. Tuy nhién, viéc sir dung cac ban tin ASM
dé canh bao nguy co dam va con han ché, chu yéu cac
ban tin ASM s& cung céap thong tin cho radar dé hién
thi thong tin trén man hinh radar dé trao d6i thong tin
diéu hudng giira hai tau dudi dang dinh dia chi [3].

LJOURNAL OF MARINE SCIENCE AND TECHNOLOGY-

Chinh vi vdy, nghién ciru tip trung vao phat trién ban
tin ASM dé canh bao nguy co dam va tau thuyén.

2. Phat trién ban tin ASM trong canh bio
nguy co’ dam va tau thuyén

2.1. Xdy dung céu triic ban tin

Khéc v6i cac ban tin AIS thong thuong véi cu trac
ban tin duoc quy dinh theo IMO gdm 168 bit, cac ban tin
ASM 1a ban tin nhi phan c6 ndi dung dugc dinh nghia
boi ngudi dung. Trong trudng hop xuét hién nguy co
dam va giira cdc tau trong vung quén 1y thi s€ phat ban
tin AIS d¢ giri thong tin canh béo dén céc doi twong nay.

Vi myc dich phét trién ban tin ASM phuc vu cho
canh bao nguy co ddm va giita cac di tuong tau, lya
chon sir dung ban tin AIS s6 8 boi ddy 1a ban tin co
phan ndi dung ty dinh nghia boi nguoi ding, cho phép
phat quang ba dén mot nhom tau (ndi ving). So véi
ban tin s6 6, 1 dang ban tin phat chi dinh t6i d6i twong
tau cu thé co thé thay viéc phat chi dinh ban tin canh
béo dén mot tau cu thé s& dan dén chi c6 tau nhan duge
thong tin canh bao biét dugce nguy co rii ro va cham,
trong khi tau con lai khong c6 thong tin. Nhu vay, viéc
sir dung ban tin s6 8 s& hop 1y, hiéu qua hon trong
canh bao nguy co dam va t6i nhom tau.

Bing 1. Ciu tricc ban tin AIS s6 8

Truong thong tin| Do dai Thanh phin Kiéu dir liéu Ghi chu
0-5 6 type u 8 va khong doi
6-7 2 repeat u Lua chon
8-37 30 mmsi u 9 chir s thap phan
38-39 2 X Khong str dung
40-49 10 dac u S6 nguyén khong déu
50-55 6 fid u S6 nguyén khong diu
56 952 data d Dit liéu nhi phan, nhd hon 952 bit
Bang 2. Cac dich vu vng dung ding ky
DAC FID Nguon Trang thai Mb ta
1 11 IMO236 Khong/dang st dung Dir liéu khi tugng/thuy van
1 13 IMO236 Khong str dung Ludng hang hai dang déng
1 15 IMO236 Khoéng st dung Hanh trinh cua tau
1 17 IMO289 Pang str dung Muc tiéu VTS tao ra/tdng hop
1 19 IMO289 Chuan Thong tin bao hiéu hang hai
1 21 IMO289 | Chuén Quan sat thoi tiét tir phia tau
1 22 IMO289 Pang str dung Thong bao ndi ving (quang ba)
1 24 IMO289 Chuén Hanh trinh
1 26 IMO289 | Chuan Méi trudng
1 27 IMO289 Chuan Théng tin quang ba tuyén hoat dong
1 29 IMO289 | Chuin M6 ta vin ban quang ba
1 31 IMO289 Pang str dung Khi tuong thuy van
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Tién hanh x4y dyng ban tin v6i ndi dung phai bao
gdm s6 nhan dang MMSI cua cac tau dang c6 nguy co
dam va di kém vé6i thong bao vé& ndi dung mic do
nguy co dam va giita ching. Céu tric ban tin AIS s6
8 bao gdm cac trudng thong tin véi dic diém cia timg
truong duge thé hién trong Bang 1 [4, 5].

Trong céac trudng thong tin ctia ban tin AIS s6 8,
ngoai truong type dé dinh nghia loai ban tin thi bat
budc can cac trudng DAC (trudng mi ving duoc cap
phat) va FID (truong xac dinh chic nang) vi day la
céc truong co tinh chit didu khién cau tric chi tiét cho
phan dir liéu cta ban tin. Gia tri ctia hai truong DAC
va FID dugc quy dinh bai Hiép hoi cac co quan quan
1y bao hiéu hang hai va hai dang qudc t& (IALA) va
tuy theo gia tri ciia cap DAC-FID ma theo d6 ciu tric
dir liéu sé khac nhau, twong Ging v6i cac dich vu ung
dung quy dinh theo chuan [IMO236] va [IMO289]
dugc thé hién trong Bang 2 [4, 5].

Nhu vay, voi muc dich xay dung cac ban tin ASM
canh béo tranh va trén ludng hang hai 1a ban tin sé 8
dé phat thong tin quang ba ndi ving, trong tng gia tri
DAC va FID lan luot 13 1 va 22 theo Bang 2.

2.2. Thudt toan tgo goi tin ASM phuc vu cinh bdo
nguy co dim va tau thuyén

Thuat toan tao goi tin ASM canh bao nguy co dam
va tau thuyén duogc tao ra voi muc dich truyén phat di
n6i dung thong diép ma cac sy quan VTS mudn canh
béo tdi cac tau thuyén dé thé hién vai trd quan 1y, giam
sat cia co quan quan 1y Nha nuéc, ciing nhu hd trg
cho ngudi didu khién tau truc tiép c6 thém thong tin
tham khao.

Thyc hién xay dung thuat toan tao ndi dung goi tin
ASM (loai 8) ctia hé thong AIS dé canh bao tranh va
nhu Hinh 1.

Thuét toan duge bit dau béng viéc xac dinh gia tri
céc truong dir lidu c6 trong ban tin can tao ra, gdm:
Type, repeat, mmsi, dac va fid. Pay la cac truong
mang tinh cdu trac cho ban tin. Vi cac trudng c6 do
dai va kiéu dit liéu khac nhau nén sau khi xac dinh gia
trj cac trudng ndy can phai chuin hoa dang chudi bit
tuong Ung voi do dai cua cac truong theo quy dinh
trong Bang 1, cu thé: Truong type c6 do dai chuan 6
bit, truong repeat co do dai chuan 2 bit, truong mmsi
c6 d¢ dai chuan 30 bit, truong dac ¢6 do dai chuan la
10 bit va fid chudn 6 bit (Gi4 tri ciia cip DAC-FID la
1 va 22 nhu da trinh bay & trén).

Sau khi x4c dinh cac truong dir liéu co tinh céu
trac nhu trén, tién hanh xéac dinh ndi dung cua trudng
dir liéu. Day 13 van dé quan trong nhét trong viée tao
g6i tin ASM can phét quang b4, sao cho thong tin canh
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Xac dinh gia tri cac

. T Pinh dang lai
tromg thong tin: Type,
repeat, mmsi, dac, fid chui bit nhi phan
\[epeal, sy, dac 1 ) thanh dang k¥ ty

. —\

Chuén hoa dang chuoi l
bit vdi do dai xac dinh
cua cdc treong thong tin
(N J

Két hop cac trwong

thong tin ctia goi tin

* chuan AIDVM
r ™
Xac dinh noi dung *
treong thong tin dir 1ié
\ rong thong hin € e J Tinh toan gia tri
* checkSum
Chuyén déi chudi dit v
liéu sang dang chudi || (o4 thanh déng goi
nihj phén khudn dang ban tin loai 8 theo
ma ASCII .

chuin AIDVM

v

Két hop chubi dir

liéu nhi phan véi
céac chudi bit cua
cac trirong khac

Hinh 1. So dé thudt todn tao géi tin ASM cinh béo
nguy co dam va tau thuyén

béo phai dam bao nhanh chéng, kip thoi. Didu nay c6
nghia 13 ndi dung cua ban tin ASM phai ngén gon, tap
trung chu yéu vao canh bao nguy co rui ro ddm va
gilia cac tau dang quan ly, gidm sat cho nén khong
chia nho goi tin ma thyc hién truyén toan bd ndi dung
chi 1 1an duy nhét. Vi vay, truong data dugc chon cd
d6 dai nhé hon 952 bit theo quy dinh trong Bang 1.
Do noi dung ciia mdi ban tin AIS 1a diy bit ma hoa
ASCII (mdi bit ASCII nay dai dién cho 6 bit nhi phan)
nén céan tiép tuc chuyén déi chudi dir liéu dang text
cua truong dir liéu sang nhi phan 6 bit khuén dang 6
bit ma ASCIL.

Nhu vay, dya trén viéc chuén hoa céc truong dir
liéu va ndi dung cua ban tin, tién hanh két hop cac
chudi dit liéu mang ndi dung ban tin véi chudi dir
lidu cua cac truong thong tin khac dé tao thanh khéi
dir 1iéu nhi phan theo ciu trac ban tin tuan thu quy
dinh ¢ Bang 1.

Dua vao bang ma hoa ASCII, thuc hién dinh dang
lai chudi bit nhi phan thanh dang ky tu ASCII tiéu
chuén. Tiép tuc két hop cac truong thong tin khac dé
tao thanh goi ban tin loai 8 theo chuén AIDVM. Nhu
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vay, trudng dir liéu cua ban tin AIS s6 8 1a mot chudi
ky tu s6 va chir in hoa duoc ma hoa theo tiéu chuin
ASCII 6 bit véi tong chidu dai 952 bit. Cubi cuing, tinh
toan gi4 tri checkSum (kiém tra 16i) dé dong g6i ban
tin loai 8 theo chuan AIDVM phuc vu phat canh béo
nguy co dam va tau thuyén theo ndi ving quan 1y,
giam sat.

3. Thir nghiém canh bao nguy co dam va tau
thuyén biang ban tin ASM

Theo quy dinh cia IMO va cua co quan quan ly
Nha nuée thi cac tau phai phat cac ban tin AIS thé hién
rd rang cac thong s cua tau nhu tén, s IMO, sb
MMSIL,... va trong qua trinh theo ddi, giam sat cac tau
thuyén ciia céc sy quan VTS, cac hinh anh hién thi trén
céc thiét bi hai dd s6 cia VTS thé hién dang c6 céc tau
v6i cac thong sé nay. Tuy nhién do dic diém su da
dang cua céc tau hoat dong trén tuyén ludng hang hai
nén nhidu tau khong thé hién céc thong tin vé nhan
dang tau, chi duy tri thong sé chinh xac 1a MMSI dé
trao d6i thong tin voi Cang vu. Do d6, dé dam bao su
ddng nhét, chinh x4c thong tin giita thuc té lién lac véi
cac thong tin thu dugc tir cc tau, cac s§ quan VTS khi
phat ban tin ASM chi sir dung thong s6 MMSI dé dinh
danh céc tau.

Dé thir nghiém canh béo tranh va tau thuyén trén
ban tin ASM (AIS loai 8), tac gia dua ra mot sb tinh
hubng nguy co ddm va giita ba con tau, trong d6 mai
tau duogc gén véi s6 nhan dang MMSI, cu thé tau thir
nhit c6 MMSI 1a 246128000, tau thir hai c6 MMSI la
574002040 va tau thir ba c6 MMSI 1a 375062000. Cac
tinh hudng thir nghiém bao gom:

Tinh hubng 1: Tau thir nhat c6 nguy co ddm va vé6i
tau thir hai.
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Tinh huéng 2: Tau th hai ¢c6 nguy co ¢am va véi
tau thur ba.

Tinh hubng 3: Tau thir nhat c6 nguy co ddm va véi
ca hai tau th@r hai va thir ba.

Tién hanh tao ban tin ASM canh bao tranh va trong
tung truong hop thir nghiém trén.

Vi khong c6 thiét bi phat AIS va hon nita viéc phat
ban tin can phai dugc su cap phép cua co quan Nha
nudce co thim quyén nén dé kiém tra tinh xac thyc ciia
ban tin ASM duogc tao ra dya trén viéc truy cap vao
trang web [6]:

https://www.maritec.co.za/aisvdmvdodecoding

Trang Web c6 giao dién dugc mo ta trén Hinh 2,
khi nguoi ding nhap ban tin s& hién thi ndi dung cua
bén tin dang tudng minh.

* Thir nghi¢m tinh huong 1

Tinh hudng 1 1a tau thir nhat (MMSI: 246128000)
c6 nguy co dam va voi tau thu hai (MMSI:
574002040). Noi dung cua ban tin can tao ra: “Tau
246128000 va 574002040 c6 nguy co dam va cao”.

Bén tin ASM canh bdo nguy co dam va giira hai
tau nhu sau:

!AIVDM, 1,1,,B,85Mwp ' 00EUOEH<e=dLf<<<85PH
S0EH=Mu<<<d=<80kp3QmFHOkp10CH5PHOhCpO
,0#%3D.

Tién hanh kiém tra tinh xdc thuc ciia ban tin vira

duogc tao ra trén trang web, thé hién trén Hinh 3.

* Thir nghi¢m tinh huong 2

Tinh huéng 2 1 tau thtr hai (MMSI: 574002040)
c6 nguy co dam va véi tau thtr ba (MMSI: 375062000).
Noi dung cta ban tin can tao ra: “Tau 574002040 va
tau 375062000 co nguy co dam va cao”.

AlIS VDM/VDO Decoder / Parser

ITU-R MA3T1 Tacs

Clear Messages | Reset Messages

Hinh 2. Giao di¢n sir dung dé kiém tra tinh xdc thuc ciia bin tin ASM dwoc tgo ra
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Ban tin ASM canh bao nguy co dam va giira hai
tau nhu sau:
IAIVDM, 1,1,,B,85Mwp' 00EUOEH=Mu<<<d=<85P
H50EH<uulL=dd<<80kp3QmFHO0kp5PH0j0CHOhCh
,0%25,

Tién hanh kiém tra tinh x4c thuc cua ban tin vira

duogc tao ra trén trang web, thé hién trén Hinh 4.
* Thir nghi¢m tinh huong 3
Tinh hudng 3 14 tau thir nhit (MMSI: 246128000),

c6 nguy co dam va véi ca tau tha hai (MMSI:
574002040) va tau thir ba (MMSI: 375062000). No6i

Message 8 (Generic)
IAIVDM,1,1_,B,85Mwp 00EUOEH<e! kp10CH5PHOhCpO,0"3D
Parm# Parameter Value Description

01 Message ID ]
02 Repeat indicator ] No repeat (default)
03 Source 1D (MMSI) 366999712
04 Spars a
05 DAC 1
06 Fl 22
o7 Application Data TAU 245128000 WA TAU 574002040 CC NGUY CO DAM VA CAO 6 Bit Ascii
o7 Application Data P'MO@U=U=600 38 Bit Ascii

Hinh 3. Két qud thir nghiém tinh xdc thuwe ciia bin tin ASM tgo ra véi tinh huéng 1

Message 8 (Generic)
IANVDM,1,1,,B,85Mwp00EUOEH<e S0EH=Mu<<=<d=<85PH=uul=dd=<<0,0"34
Parms# Parameter Value Description
01 Message |0 8
02 Repeat indicator i} No repeat (default)
03 Source 1D (MMSI) 366999712
04 Spare 1]
05 DAC 1
06 Fl 22
o7 Application Data TAU 246128000 CO NGUY CO DAM WA CAQ VOI TAU 574002040 VA 375062000 B Bit Ascii
o7 Application Data P'MOf@M™F'D, 4= 3 Bit Ascii
Hinh 4. Két qud kiém tra tinh xdc thuc ciia bin tin ASM tgo ra véi tinh huéng 2
Message & (Generic)
IAIVDM,1,1,,B,85Mwp00EUOER= Okp5PHOjOCHENCh, 0725
Parm# Parameter Value Description
om Message 1D a
02 Repeat indicator 0 Mo repeat (default)
03 Source 1D (MMSI) 3566999712
04 Spare 0
05 DAC 1
06 Fl 22
a7 Application Data TAU 574002040 VA TAU 375062000 CO NGUY CO VA CHAM CAD B Bit Ascii
ar Application Data P'04@U=l=U=26< 3 Bit Ascii
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dung ctia ban tin can tao ra: “Tau 246128000 c6 nguy
co ddm va cao voi tau 574002040 va 3750620007,

Bén tin ASM canh bao nguy co dam va giira ba tau
nhu sau:
1AIVDM, 1,1,,B,85Mwp 00EUOEH<e=dLf<<<80kp
3QmFHOkp10CHS5PHOhCpS5SjHSOEH=Mu<<<d=<§
SPH<uuL=dd<<0,0*34.

Tién hanh kiém tra tinh x4c thyc cia ban tin vira
duogc tao ra trén trang web, thé hién trén Hinh 5.

Nhu véy, trong ca ba tinh hung thir nghiém, cac
ban tin duoc tao ra déu thé hién chinh x4c ndi dung canh
bao nguy co dam va giita cac tau nhur mong mudn.

4. Két luan

Bai bao da thuc hién xay dung cAu trac ban tin
ASM va thuat toan tao ra goi tin ASM canh bao nguy
co dam va tau thuyén. Trén co s& cac goi tin ASM
duoc tao ra, tién hanh tha nghiém canh bao nguy co
dam va tau thuyén véi ba tinh huéng khac nhau giita
ba con tau, mdi tau c6 sb nhan dang MMSI khac nhau.
Dé kiém tra tinh x4c thuc cua ban tin dugc xay dung
phat trién, trong diéu kién khong co thiét bi phat AIS
va viéc phat phai dugc sy cho phép cua co quan Nha
nude c6 thim quyén, giai phap trién khai phi hop 1a
truy cdp vao trang web:

https://www.maritec.co.za/aisvdmvdodecoding

Két qua cho thdy trong ca ba truong hop thi ban
tin dugc tao ra c6 ndi dung chinh xac véi cac tinh
hudng dam va duoc gia dinh, cho thay c6 thé phat trién
cac ban tin ASM tng dung trong canh bao nguy co
dam va tau thuyén, gop phin dam bao an toan giao
thong hang hai.
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