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Abstract - The Maritime Domain Awareness system is a component that is necessary to enhance the awareness of all situations occurring
at sea in relation to security, satety, economy, and the environment. 10 establish a marine situation recognition system that is currently
being introduced in major maritime countries afier approval by the International Maritime Organization’s Maritime Saety Committee
in 2010, operational measures should be established. For the purpose of establishing a technological foundation for the eflicient construction
of a Korean maritime situation recognition system, this study analyzed the status of each system (RADAR, VHF, and V-PASS, etc.)
and proposed the application of data and communication standards.
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- Real-time Tracking position

- Static Vessel Information

- Voyage related Information
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Fig. 3 VTS RADAR system

o e} E wEAe sATAES EdE deld &

S F LA A A FES A 4L AAAPEe] T AFF=E Table 13 Zo] Boatazt ot gojy Ao
SR AAZFA] - W8] #wRl pA o] muH| gk mhef o] 7] A FHE AT A= JALAC A Bag [VEFg2 oz &
F1E A2l AA Alell ejZ o] WAt Q) ANEFS Aotz dlold Y9413 (Raw Data)= Eurocontrol

olol], & =wollAe AS7HA o]71F3r A= AAl Al ol ¥asli 9 ASTERIX 240 4oz EXNEFE
ARl BE F8 Al=#l #Holt(RADAR), %%t Aot gt
PEASAZX(VHEF), Adta]| =42 (V-PASS)E EH=E
FEsh A % FYRLS RSt A Table 1 RADAR PROTOCOL

o|l(RAD NESE L

311 ] i AR) A 4 Item Connect Standard lssue Consrtma:::?lon Reference

doly Alxdolet dutz ol EA|7tA 9] Ay &3
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Fig. 3°ﬂ ‘/]—E]—‘{H 1:]]—9,]- 7ELO] éﬂﬁ'ﬁ%jﬂ'ﬂ](VTS) v‘i‘o]:oﬂ*‘} Information Eurocontrol ASTERIX 240 TCP/IP
AHEE S QU Eelt] Alzdle Mk A RS Sshs
otELR ol LodA| ~Elo g TR S gt 2¥EH ARE= Source : IALA Recommendation “R0145(V-145) THE INTER
GoE, wa 5o Ad o Bes J|pow AAuo] VTS EXCHANGE FORMAT SERVICE
+dH .
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Table 2+ IVEF Interface MessageZ A3 Zo=
IVEF9] dlo]g mdle] w2 H541 A=A E U85 vdst
Aol olt} T WES AHEH A (Login), A
4 H(Ping, Pong), Av]2> % ©AI(Service), sl’dnlE-gdHw
tlo]E](Object Data) 5% 4% oAtk

I~
EsEo

Table 2 RADAR IVEF PROTOCOL

Message From To Contents
Login Client | Server | This message is used to identify the client
Login Sever | Client Login accepted or refused, {f refused a
Response reason will be supplied
. Thi i i he IVEF
Logout Client | Server is message is used .to terminate the
Service
Ping, Pong Both Both Heartbeat message
) This message contains the definition of the
Service . . . .
Client | Server service requested by the client. It will
Request .
replace the current service.
Service
. R fused, if ref
Request Sever | Client equest accepted.or re used'l refused a
reason will be supplied
Response
Service Sever | Client This message will be sent by the server to
Status indicate the status of the service.
Object The track, vessel and voyage related data of
Server User . . g
Data objects in the traffic image.

Source : IALA Recommendation “R0145(V-145) THE INTER
VTS EXCHANGE FORMAT SERVICE”

Table 32 ol B AES 93 ASTERIX
Cat2409] F=3} tlolg] a&of that HF oA ojt}. sy

45 AHRE doly AHZE 93 Message type, Data

-
gl

F3 Aol wa AT

KeR

]

Ll

Source®} #@oly HY <L 98k Video Summary,
Video cells 2 FAFEoglen RE AHHAE Jd
Time StampE 3t ICAO Annex 59 wpg} 7|EA)17H-2
UTCE #-&3urh

&
== ]
09‘

o}

Table 3 Standard data items of category 240

Data Item Description Resolution
1240/000 Message Type NA
1240/010 Data Source Identifier NA
1240/020 Video Record Header NA
1240/030 Video Summary NA
1240/040 Video Header Nano NA
1240/041 Video Header Femto NA
1240/048 Video Cells Resolution & Data Compression Indicator NA
1240/049 Video Octets & Video Cells Counters NA
1240/050 Video Block Low Data Volume NA
1240/051 Video Block Medium Data Volume NA
1240/052 Video Block High Data Volume NA
1240/140 Time of Day 1/128 s
Source : EUROCONTROL Specification for Surveillance Data

Exchange ASTERIX Category 240 Radar Video Transmission

w
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(International Telecommunication Union)ell 4 EA1FFS

ITU-R M.493¢] wie} A o= ATk

a8y A2 (Voice)9t Aol (Control) Al 3= H]
golE2 FAEHY XF7HA] ZF AZAPEE A 2AL
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A A oees A e Aol d AFolv HBE

e

[e)

~oox R
oz 1o EN

dlolElgr Aol S8 el AT WA njeh
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Table 4 VHF DSC protocol

Item Connect Standard Issue ST T Reference
Standard
Voice Manufacture Manufacture format | TCP/IP
VHF Control Manufacture Manufacture format | TCP/IP
DSC ITu ITU-R M.493 TCP/IP, RS-232C
Source : ITU-R M.493
1A FAH7ENAFATU)NA 1783 VHF DSC &4
X2 Table 504 B vkl 2o] ITU-R M.493¢ we}
A el® VHF DSC Protocol Header 7 2] Aot}

Table 5 VHF DSC protocol header

Index | Column Name | Length Contents
1 Start 1 $
2 Target 2 | 17Work, DB:Fish Vessel, 19:VHF-DSC
Sensor
4: Distress Message, 5:Dynamic
3 Packet ID ! Message, 6:Static Message
Ship ID. Target Sensor 18Days,
4 Target Id 12 Fishing Vessel 12 Digit.
5 Message 14 YYYYMMDDHHNNSS
Time
Target Sensor 18Days,
6 Area ID ? remainder of a fishing boat's number
7 Message 5 11:Dynamic Message, 12:Static
Type Message, 48:Distress
8 Size 3
9 Data Valu Data Sort |

Source : ITU-R M.493

Table 6& VHF DSC &% wAA Yot} ZHe
v, A% &% WU AIZFY MMSI(Maritime Mobile
Service Identity)® T4 %] At}
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Table 6 VHF DSC dynamic message

Index | Column Name | Length Contents

1 Sort 1

> | vatitude | value | 1/E00000sect: 160degrees

3 Longitude | Value 1/60322(3:2;3?;2;%5)

¢ | seea | vaue | ket sepeo-t0znnt)

5 | Direction | Value 1/105(?-[?5539;\/;0%:0@2(1diZfault,

6 Time Value HHMMSS

7 MMSI Value AlIS MMSI Number
Source : ITU-R M.493

WE, AuEE $ERE, w2 PR EAT D, do
sel, 2, MMSL A% so2 F&E5o Utk
Table 7 VHF DSC static message
Index Column Name Length Contents
1 Ship number Value
2 Ship Name Value
3 Call sign Value
4 Equipment 1
5 Station ID Value
6 Length Value meter
7 Area Value meter
8 Tonnage Value
9 MMSI Value AIS MMSI Number
10 Ship 4
Source : ITU-R M.493

Table 82 VHF DSC 54 % A3 wA]x] &S e}

Agolty,

=



Sy S ERJAANA FE5S A ALR RFEs AAPIR HEE AT
Table 8 VHF DSC message sample
Qo)A FdL Headers Aoz AE W5, AEfolA
Index|  Message Content $£35l= VHE o # %, VHF AR A st A
s SagkzA 7k ol o] Ak ] 3L 3} 0]
Dynami $195  44001297020180604144533 11 We, A gk dde) du ARsk xesel gl
1 Mf:?': 460[75909768]20119948]1023|3600|144533}44001
9€ | 2970+26 3.1.3 Aus) ~(V-PASS) A 2~€]
catic | $196  44001297020180604144533 12 AR GA(V-PASS)s= of el HAls o] ojdde] 9
2 5700110016497201|%= 119994 1(0[4911017|0]0]5. A% A AR E waic)
Message | 481440012970[B009x*46 R B ]
Auba ~2%X| = Fig. 6914 Hi= vie} o] o) 9] A&
Source : ITU-R M.493 Falst7] fe ey A, 9 ARE AR HE
. 3171 flsk SA7] gz AFFEHANA 9] $%
A = = = oli o
Table 9= VHF X9 v EF dHoly AAE Y3 4 oo AR T ZAEe] 9lTh

(Voice)2 =A4 18l ®F3}7] 7+((Internet Engineering
Task Force, IETF)ol A #|otst AA|7F AL Z2EFQI
RTP(Real Time Transport Protocol) ¥4 AM&-al4] ©]7]
T Al AA Al Bl BTEo R ARESRaAl Absi)
RTP WA& 547 22 AAIRE volHE dAdste FAd

A MEA dE7] 5ol

b
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=

f
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Table 9 VHF protocol

ltem Connect | Standard Issue Communication Standard Reference

RTP(Real time

IETF
transport protocol)

Voice TCP/IP

VHF

Korea Coast

Control Guard

VCF(VHF Control Format) | TCP/IP

Table 102 VHF #o}(Contro)4l &
2 VHF A9 97 #d9 A3

Table 10 VHF Control protocol format

Index | Column Name Length Contents

Packet start: '$’ Receive,

1 Header
‘#'Control order

1

VTS Center VTS Center Number

Site VHF Site Number

Channel VHF Channel, 1~99

Squelch VHF Squelch, 1~50

Power TX VHF Power, 1, 25, 50

End Flag Date end "*'
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Fig. 6 V-PASS system

Aubsfe 2= 25 SAEE B ZRES W
ubeh B AJ2RIRE AA 9B BAZE Al2E A Al A
Aol Atk ofel FFA AL At 2018 3 F7E 2 7
PR FEor AT Autds TREF AHoA
WES TFoz AHstax g

Table 112 AW 201849 ¥ 27 P4 5
oz A3t V-PASS Protocol A olt}. V-PASS
Protocol> A B EA7 &3 N4 TAHTE FAEF
AAE wear Sk
Table 11 V-PASS protocol

Item Connect Stlasr;::rd E:H;Tal:_::::: Reference

V-Pass | Ship Position | TTA Data Format | TTAKKO-06.0281/R2
Source : TTA, TTAK.KO-06.0281/R2

Table 125 V-PASS Protocol Header 942 V-PASS
Protocol®] 71321 73 8405 YT AoAelty trEF
WEg ARy AZE oulel= § &S Ao R T4
A WAA] PR Targer ID, WIAIA] F=AIA 2}, =418 S77)

JAAAN Foz FREel .



Table 12 V-PASS protocol header

o

i
o

Index Column Name Length Contents

1 Start Char 1 $

2 Target Sensor 2 90

3 Packet ID 1 5:Dynamic, 6:Static Message

4 Target Id 12 V-PASS RFID

5 MSG Time 14 YYYYMMDDHHNNSS

6 | Base Station ID 9 Receive Station ID

7 MSG Type 2 04:Dynamic, 05:Static Message

8 Message Size 3

9 Data Value Data Sort ‘|
Source : TTA, TTAK.KO-06.0281/R2

Table 13 V-PASS Protocol A% A A j-&o]t},

Table 13 V-PASS protocol static message

Index Column Name Length Contents
1 Fishing Number Value
2 Fishing vessel Name Value
3 Length Value Meter
4 Wide Value Meter
5 Tonnage Value

Source : TTA, TTAK.KO-06.0281/R2
Table 14+ V-PASS Protocol &%

HIAIA] -8-ol e

Table 14 V-PASS protocol dynamic message

Index Column Name Length Contents
1 GPS Value O:valid, 1:invalid
2 Departure Value O:normal, 1:Departure
3 Battery Value 0:normal, 1:low
4 SOS Value O:normal, 1:SOS
5 Latitude Value 0:S, 1:N
6 Longitude Value 0:W, 1:E
7 Arrival Value O:normal, 1:Arrival
8 Dep'&Arrival Value 0:Depart, 1:Arrival
9 Battery Cond’ Value %
10 Latitude Value 1/600000sec
" Longitude Value 1/600000sec
12 Speed Value Knot
13 Course Value Degree
14 Time Value HHMMSS
15 Spare Value
16 Spare Value
17 Spare Value
18 Sequence Value

Source : TTA, TTAK.KO-06.0281/R2
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A

Table 15 V-PASS Protocol 54 HIAIA] 2 A2 A%
A Z-o] T},

Table 15 V-PASS protocol message sample

Index | message Content
$905  3330039120150915181232
) 1630300504
1 Dynamic
660]0]0[0|1]1]0]1]100{75641800|21299600|0|168|1
81232|170|170|5|30*42
. $906
Static
2 351005982015102215454200000000005
message o
4296040146428203|%|1055 B =(22.1]4.3229*72
Source : TTA, TTAK.KO-06.0281/R2

3.14 71EF Al 2=H]

Table 162 =ule] FFE3 A A E3
23%F Protocols AEst dlgolrt
(AIS)= TAA7]EAA7 A Aot
M.1371, CCTV &A= Onvif, GPS A= <A 7]7]
dglolA AGest FAET IEC611625 AHg3sta o)

3}af 7] =4 442 (Voyage Data Recorder)s= =+A &) AL7]
T(IMO) A A28k IEC61162, Aulol] Ax]w 3}4 g% 7]
= TABIAR Tl A Felg TEC60553, dA 2 Hx+4%4
Z(Long Range Identification and Tracking of Ships)&
T A ATl A] g 9§ TEC61162 ol WA=

TP s gl A 238k e LTE-M A=
ARG |EFE N4 gt FAET TTAKKO-060529
& AREEIA o]7]E3E A=/l Al Al AgataAt gt

o=
o
N
N)
3
I
i

FRl ot

Table 16 Other systems

Index Connect Standard Issue Communicati Reference
on Standard
ITU-R TCP/IP,
T OAS Data U M.1371 RS-232C
2 | CcCc1v Image Onvif Onvif CCTV
3 GPS Data IETF IEC61162 NMEA-0183
4 | vpr | 'mage IMO IEC61162 | NMEA-0183
Voice
5 Fire Data IMO |IEC60553 NMEA-0183
6 LRIT DAta IMO IEC61162 NMEA-0183
. TTAK.KO-
7 LTE-M Position TTA 06.0529 E-Nav
Source : ITU, Onvif, IETF, IMO, TTA
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