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Abstract @ A text-based communication system has been developed with a communication function on AIS and display and input function on ECDIS
as a way to complement voice communication. It features no linguistic error and is not affected by VHF restrictions on use and noise. The text
communication system is designed to use messages for clear intentions and further improves convenience of users by using various Ul through
software. It works without additional hardware installation and modification and can transmit a sentence by selecting only via Message Banner
Interface without keyboard input and furthermore has a advantage to enhance processing speed through its own message coding and decoding. It is
determined as the most useful alternative to reduce language limitations and recognition errors of the user and solve the problem of various voice
communications on VHF. In addition, it will help to prevent collisions between ships with decrease in VHF use, accurate communication and request
of cooperation based on text at heavy traffic areas.
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Communication 2% % F# o] 2 QAo #3F A7, The Journal of
Navigation and Port Research, Presented at 2010 Conference of JNPR,
pp. 212-214.

Fig. 1. AIS Minimum Keyboard & Display Unit.

Table 1. The Information Provided by the AIS

Item of Information
MO number
MMSI number

Categories

Call sign & Ship’s name
Length & Beam

Static

Type of ship

Location of the Position-fixing antenna on the ship

Ship’s position
Time in UTC
COG(Course over Ground)
SOG(Speed over Ground)
Heading

Dynamic

Navigational status

Rate of turn
Ship’s draught

Voyage
Related

Hazardous cargo

Destination & ETA

Safety-Related

Message Short safety-related Message

AIS®} ECDISE A ¥ A2 Lee and Park(2010)2
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2.2 AIS ASM(Application—Specific Message)
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interface Isplay
DsC
Encoding Data Data input
Decoding reduction Device

Fig. 2. Concept of Text Communication System.
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Fig. 3 ITU-R M.1371-4(ITU, 2010)l A4 AIS A Hwjc} &
3

Message ID} TEC 61993-2(IEC, 2001)ll 4 A 2] ¥l wA] %] & 2]

< Y 9l

ITU-R M.1371-4 IEC 61993-2
A AL
# By B
s Message
Description D 55D
Position report 1 (Ship Static Data)
Position report 2
Position report 3 ABM
Base station report 4 {Addressed binary
Sltat'lc and voyage related data 5 message)
Binary addressed message 6
Binary acknowledgement 7 ABK
Binary broadcast message 8 e (Addressed binary
Standard SAR aircraft position report 9 acknowledgement)

UTC/date inquiry

UTC/date response

11

BBM

Addressed safety related message

12

(Broadcast Binary

Safety related acknowledgement

13

Safety related broadcast message

14

Massage)

Interrogation

15

Assignment mode command

16

‘\ AR
(AIS Interrogation

DGNSS broadcast binary

17

Standard Clags B equipment position report

18

Extended Class B equipment position report

Data link management message

20

Alds-tonavigation report

Channel management

22

Request)
ACA
(AIS Regional Channel
/ Azcignment Mescage)

Group assignment command

23

Static data report

24

Single slot binary message

25

1

Multiple slot binary message

Serial output sentence VDM

Position report for long-range applications

27

(VHF Data-link Message)

Fig. 3. Message ID of AIS Information.

IEC 61993-20| 4] = Binary message 61, 12H o] tj3F T2 &
& ABM(Addressed Binary Message) 2.2, 8813} 1415 BBM
(Broadcasting Binary Message), 793} 1392 ABK(Addressed
and Binary Broadcast Acknowledgement )& 73} X A3}l
2tk ABM-> MMSI(Maritime Mobile Service Identity) Number&
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Fig. 5. User Interface of Text Communication System.

Target ship Ul

User Interface

Own ship UI

Fig. 6 Target ship UI?} Send Message Ul {+2] 25 &ar

gl5& HEa i
Sdect
I

Display

_ Close
Send message Ul

Fig. 6. Algorithm of Target Ship Ul & Send Message UL

Send message U= A+ 23} VDL Load #43t5 93t
3l Interface® 2d A1 3} T}, Message

o], Message Banners ©]-&
Banner Interface= A8} 7bF oAl G 3} 52k FQ3}7
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ALE-E = S 473, Banner= Send message Ul 4]
ZEAY 29 BannerE A #slr|wt &)

AlA] =Bl 9] Send message UIol A+ A8k 31
T2 FasA AMEEE 2019 24 <

Alzdlo] A&l A 20712 4L £4vY Code
WMEE Fojste] AZTEYOS o

(e]

= =

AAA Bz dEE Banner®] £A7F BHPHE 1 SlotE &

Al AL Fale] sl F714 Q1 VDL Loads A A7
A @ett

CREATE AIS MESSAGE

SMEMMST 440567000

What is your intention? 1 proceed Pilot station

What is your destination? Yes. I agree (Confirmative)

What is your ETA at Pilot station? Understood.

Which side must I rig the pilot ladder? No. I does not agree. (Negative)

Tintend to pass Port to Port Stand by

Port side

1 will overtake you on your Port side Starboard side

[
[
[
[
[
[ Tintend to pass Starboard to Starboard
[
[
[
[

1 will overtake you on your Starboard side Keep dear of me
I will pass stern of you Do not overtake me
1 will pass ahead of you Keep your course and speed
SMEH AR What is your intention?
HAT &4

Fig. 7. Send Message Ul using Message Banner Interface.

& Message Banner Interface”} W% ¥l Send message UI
© 2 “What is your intention?” ©]&= T-go] AEH
AEE £4S Code MEE WA E AZEY 0]

AAA o, 19718 SA7F 247 o] Ear FHom
Hpp o] FAlEojoF stuw o] o]zt AojA|a A Al
o} 2 AJxEo] LM E o] “What is your
42 Code 1M1 0.2 HAE o] ZHAAL of

fr e

0

Own ship Ul= 41 of
list Ul AR R 12& MKD Units ©]-83H~]
ECDISAI A 993 4 Q%5 3}+= Input data UIZ -4 ¥ of
ot} 8hal F AleA7 T oz el E wAlA] Al
S FsA] B3 A9-2 ou|sle] Fig 837 Zo] FA=w
of Sheet Hdgro. 2 FAIFTE WA A7} 545, Message”}
HFOo 2 FAE I Message list Ul = 3lld HAIX 7} 715

Message

(23
T al,

SHAS 915k AISSE ECDIS 7]ube] BabEalA 28l o] fhak ol

Message A1

Fig. 8. Message List UL
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4.1 dS4E A=

AES BRI

&

0l T&Y EAIZIREF o3 EAA
Bl & Software?] A5 A1HS 93}Fo] Class A AIS Transponder,
VHF Antenna, GPS Receiver, RS-232 Converter, Computer= -3
NS, FalSed sidsts 2719 7P A 7 A= &
218k ATk. AIS &7 @2l e] Wgkat AgAdA Q)
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Fig. 9. Test of Text Communication System.

4.2 AKX &

%= Laptop computerdl] EAFEAAI 2B SoftwareS 2 &
%, 9lole] B “What is your intention?”S A €l&le] £ala)
&t} WA A= “What is your intention?’®] o} 5=z} 12 A}
A QP A3, g4 uke] MMSI Number} $H7 6-bit Binary
data® WEE AT ZF WA XS Visual Studio 2010 Professional

A
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MMSI Number$} 522+ 10] 6-bit Binary data® W5 ¢} aL, o}
A] IEC Conversion table®l] U2} 8-bit Valid character® H}¥]| o]
ABM ZREZE AFTAow %Y 749 ZEEFS
< Message 691 .= F21 W01, 78 R A F52E ARE
£ Table 29} 2t)

Table 2. Message Data Encoding and Decoding

I%;:lected What is your intention?
essage
Message code 1
Binary Data 110100110100110000110001110000110011111001110
Ty 111110000101100110001
ASCII . .
Message 1Thihkqohdi
ff“kage 1AIABM, 1,1,0,440103970,A,6,1,0%76
essage

ABMCoZ FAIEHJE 42 VDM SentenceZ I E 7} Hf
Ho] FAlZe] 21 ATE. VDM Sentencer= EFA 0 2 HE]
A Transponderell Hd 4 AR otk tjmdd £
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