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A Study on the Development of AIS-ECDIS
Related System for Safety Navigation and

Efficient Text Communication

Ahn, Young-Joong

Department of Coast Guard Studies

Graduate School of Korea Maritime and Ocean University

Abstract

Verbal communication using VHF is used in safety navigation mostly between
vessels on the sea. Even though there are communication problems such as
language barrier among multinational officers, floods of VHF and noise on dense
traffic area, like harbour, no system exists to support that. In addition, as the
bridge equipment are controlled independently, it is hard to gather information
which is related with navigation and it is difficult to communicate between

ships at the same time.

This study is to compensate the defects of VHF verbal communication, and to
build user-centered navigation environment up under supporting information
confirmation related with navigation and wireless communication. The AIS-ECDIS

Related System is designed by improving the problem of former research which



is based on ECDIS that can display different information of navigation
equipment simultaneously and AIS equipped with function of text
communication. The wuser developed Navigation Support System software
interface in order to use AIS text communication easily in ECDIS, and
introduced message banner click interface in the NSS software and for more

convenience and faster typing.

AIS-ECDIS Related System does not require further installation and can use
function of text communication of AIS in ECDIS through user interface of NSS
software. As the frequency of the text communication increases, it can ease the
floods of VHF communication service in VTS control centers and ports.
Moreover, the accuracy of the communication between vessels will be increased
by text communication which can = prevent collisions caused by
intention-awareness failure. Text communication of AIS-ECDIS Related System
can be applied in various fields such as ship’s arrival and departure report and

pilot onboard situation, research data of accident and so on.

Although the AIS-ECDIS Related System still needs to be updated and
renewed for its commercialization, but it is worth using as the basic technology
of navigation environment of e-navigation navigators centered. The AIS-ECDIS
Related System should be developed more and needed additional research for
commercialization. However, It is so valuable for navigators to use this as
E-navigation as well as assistance system of VHF which collects, analyzes and

provides information of vessel equipments.

KEY WORDS: Text Communication, AIS-ECDIS Related System, NSS software

_Xi_



A1d A&

11 479 WAH 24

ks

Alais ok 225% 2 7|@EA Al e oz o)

o]7] 9l38 AIS(Automatic Identification

)¢} ECDIS(Electronic Chart Display & Information

)

—_
fi%e)

I Alszlh &

S

System, ©]

3} ECDISE} $+

System, ©]

I

59

o] Ydoju}a itk KMST (2013)2] EA %}

ol

JJo

;OO

o

—_
o

)

S}
=]

I VHF2}k

3

VHF(Very High Frequency, ©|

3

VTS(Vessel Traffic Services, ©]

IR

&}

=
=

oH

17 2A,

3

vTse 3

gy g Aol VHF S

AEATL 01§ F

oetE the

o

Qura 4

171 w2, =0l

ol o= VHF Auldjide] &

3]

H 24m w"|qke] &

oz}, 71719 Zew vgeld B

9o Aolz Bel =2 Ay 3

HA ke &

O)=]
)5

o ol TA =

815

i

H



Al

p2S

¢

S
=1}
=

1=12
=

FAHORE ¥

=

128 Sg3o= )

°

73

T

A Qe T o

1

1

T

],

S

]

4=
.

°©

Ae] VHFd ¢
M= 1A=

%
s83 A}

Aol

AN

st 9

=
=

o] 25y 33 x}o Al WORKLOAD

5]

o

AISE A1+ R A9WS AIS, ECDIS =+ RADAR

L

T

K

9

Jm_.o
=
i
H
o)

X

, THA] ECDIS ®£& RADARE %3 E}

K3
T

W

H

)3 A

K

0
o

9 7%
;77NE 2

=
=

3

3l 7] 7]

1

of Auk 2+ EA3 BTl Fgo| ol

b, galatel o

o] 7@
2 Aol



=
o] 7bsstar, o]&ol mE Bl SA FAN vk 2k FALFEHG A
AHE F2 AHESA Aok #4 FHE RADAR, ECDIS 5o HE&2 7Hs3}

A AIS 49 FRYHEL T 77T TFEsi A AR AL Al ok A
AHEE 4 e JdEF )27 dadtth o]y IEHo|AE AT Fa 7]
712 AISet AZ% ECDISE Ad#alA Eas4l WAL F 71718 7vtes A
A3k

AIS$} ECDISZ 7] Hlo 2 3le EAEA o
NEE ANFe R, F 579 Foz tiy go]l FAHT

okt
>

Al 2 oM<= AIS-ECDIS AAAIARS] 712733 AAS fa #d Agn
=9 AYdTe derl€ R IAH 5= A Y8 H AT 2=AME
T3 VleT T S oS, #d FuES H5UIE ¢ HAHE B
&t AIS-ECDIS AAIA&H 7o) Zeidst AANEs F&stidd. =3

e-NavigationZ}o] AA WS 257 Q3] #H7|E &

2
o
b
=
ol
441
v

Al 3 7 olXE AIS-ECDIS AAA=H e HddA § 7]
g 7lsstdth. AISe] F4l7]5S ECDIS o F3d3t= NSS(Navigation
support system, ©]3} NSSz} ) AZEAE HASIaL, NSS 2 AE o]
259 983 duEe AAsArh £ ECDISE °| &3 EA%4 RE
dE Al Bo tHsia Al&stA A

A= Message banner click ¥4
iﬁ%fz} MAzs AA YT AFEA

HH

st
om 2l

Ao QH#H o] 22} Message banner

dick WA e £xEgelERT EAEA 759 olg Bl F4S
ol el BRI TADA ERA0T BEY 5 UnS LA

A 4 F QA= MIAAE blg oz AIS-ECDIS GAA 281 NSS AZE
doE FEAY. FdHE NSS9 SlEHoo|~E 9as yi&gsly, A &



S

3}
=

Faz, 70 = ofof

S

7=

3}

°] Fig. 13 2t}

o
=1

(e}
g

B} 3} Flow chart W

Rl



SERIEERE

* VHF 454 244 D 484 B S s

o A BUEY YA A5 D ASA FA ANy T

oo
A

A+ £4 e—Navigation 7]1& %53 | |AIS, ECDIS &% XA}
FTEAVEAAA2T || e s Aes . Aeu
A3 271 A A 2H o EAEAl QA I o]~ o J]EA Sk
AIS-ASM o AATH ol BA o F)Ankol

AIS—ECDIS @A A 24 7134 A
o X187 QlEFH o)A LA
o« BATZEAA

e NSS Software

® Message banner click

AIS—ECDIS 9AA2H 74
e NSS Software/QIE] o] 2

AIS—ECDIS QAAI2H EX54 W49 Fd= 7|dax

o Bl FHT Y > AT B $, FEAY
o AIS W AA e Aol > £4%A 014 F7h, VHF A4 22

e ECDIS 7|%F B3 d"#o]2~ 5 [ e-Navigation 7|&7]& 7|

Fig. 1 Flow Chart of Study




A 2 & AIS-ECDIS 994171 @3 2 e-Navigation 7|53
g

21 APAF

2 dAFoME &
ar, el Wik 7]

o 2 9P WA F; YA

o Adupat Adup g dubs §24 7S

Ship to Ship, Ship to Shore)oll A=} 7te] HEE A& &4

Aol A b s ww ohist A wg
% e

2

AR} =A| 25 (ECDIS) SOLAS |57 1972 ol whebA 20109 7€ 1Y ©]
He gAFs o FASE 3,000 ©]3e BE AMdure] AXA7E FA s

T gits] A8 Foln, 53] e-Navigation®] 7]¥h A]xHl
Eba ok e FolalEe] HAEstE A Ve ooty A
ae] AIS, RADAR, GPS(Global Positioning System, ©]3} GPSzt 3,
DOPPLER LOG 59 @3dl717]1E4 2] dAsoz &sjrte] =4 A A2 A o
a7Ee BEE JGHOE HAA o] #d dFEY WHAE Tdsith
Z4zyel #Ed AFEo] tdsHAl ol FojAa oy, # A9 HA3 ECDIS
¢k AISE 7Rt JEE Aol 3 AFeS FAUSRE ARSI,

AN

iy

211 95X FEHEE 2 AJxH

P

AIS$} ECDISE 7|ute g £9141(2013)8) Aubzte] FEWAES 93 #dA
T HALLYEH] SHBEY 2 3 FEAIEE Hlu-ATstaL, A
AIS Hlo]H % CPA(Closest point of approach, ©]3} CPAZ} &), TCPA(Time
to Closest point of approach, ©]dl TCPAE} &), A&y =2 o= HAu b
TEANES FE%= dagsS AAs A B
A= A A 2=H"S NEst AT Fig 29 Zo] g



T
4
)
2
rr
>
N

il
o
ofo
ot
H
Ao
o
b
=5
>
rr

AAN S ALEHT).

ui
ofy
rx
=
ofj
gt
f
u (
ki
1>
i3
>,
[»
T,
rlo

oAl Al Al

4Hog 4PALS Q4
S SN FEAY BeR AuEL AAgel Fug & e BRHA A
HE AFH AT ASS] V152 o &3] Hael JdEE BAsnThe
FRARNE JRES AYstel A PPN FEANPEE FoE] e -
ASE AIS AR AAY 0FU B FAaY WFe] YL WE FEAY
w49 gt gojd 4 Yk,

Tablet PC

Ceollision Risk Menitoring SystR
(CRMS)

Smart PAD

WRS Ground Station
(Network RTK)

WS AAEE SA4A A3 dojuA] @a, du =
of wel AZE T A7t o] FofAER o] HY] A7A= AlSH
RADAR®| A== CPASE TCPA #& AHstA] Zsith. Ao e o9
2& CPA 2 TCPA 28]al A4 (Heading) S F&-3l7|RoeE *‘xﬂi g
SIS /\]ﬂl‘lgi g Foll dFas Asta l=d, 1 °lf+= RADAR
gl AISS] Adkelrh Adute]l AAR Ad3lEte ARG B =A dEhr] g



Fig. 33 #o] AISE Tl Aoz Aoidnte
28-S AQts A

AAE ANeR skl A

o,
2
1o,
r
St
PN
i

dol AFgsE A4
AEE ECDIS el AAHoz xE7] AsE Rd Fv Al&=doln, 4l
FEe AISE o] &3t AZHE HA|E ECDISY 3S o] &3lth AISE %3
E-FAEE ZE7) #AF Aze e BF 5 AAEE Azo] AFd olF
duto] dAZH oz HA3|7F AJAE] o]yt H3E A RADARY 3=
g Aeirel BEE FAIStE AISET e woxs AN A&
#dd = JdojA ZAF Aur o] FEWAC o] Hrh AN g2 A
HEo] xEL7] JR7E AIS WAIAZ HFE¥W VDL(VHF Data Link)2] 5413
S717F €72 ™, ECDISE ©]&3 d# 752 glol X874 As7t AISE ©]
g3t el HEE= Al="olth

IERE

=1 =<

N
)V

----------- [OWN SHIP] === === == oo

\ Srae — n
GYR AlS I
; HEADING = > ! “ \
' \
i
i | R \
‘ |
= ] T | EE [
: TMEPSH. | rurget tomations RADAR |1
¥ €OG, S0G with Rudder Angle TARGET ! L = = ] "
“ 1 (aRPA) ! s o=
| | EEENSE \
| sreepios oot | imBShh . s
; , et \
| + i - PSN : GPS Position ' & B N
- COG: Course of Ground | "N
Ko | - 506 : Speed Over Ground . A : \
RUDDER ANGLE - STW: Speed Through Water ! 20 \

=4 ZE7] AEE o] &3 A E7|ZA Wt tigk A, 2013

Fig. 3 Early Detection Method on Altering Course of a Target Ship



213 AIS-ASM (Application-Specific Messages)

AIS HIAAl= o8 FR/7F e, 1THFE 39 AAAE $1A] Higo= 4
e 7R Ba, 6, 82 o3t 79 HolHE AEd & e ey
g WA HAEFEEER o]t Al eW, 8 HAAE o]&F TIT
MSI(Maritime Safety Information, ©]3} MSIZ} &) ABI27} A= de=H,
T ME #H7l= #e B A3sE By Sl o8&t Atk MSC(Maritime
Safety Committee)(2004)= AIS uvlo|Hg] AR AR #3 A3 SN/Circ.
236 W3S v lem, 20101 AIS-ASM(Application-Specific Messages)] =
A A g B3 A SN/Circ. 2895 TFE3IATE AIS-ASM A= AISY
L7l Auke] 912 FE ool gt AR E AT AT AL
gulste] & Folnt. wAlze] $A] FHo} H

o
=
£%, ¥9, Ad 10809 ANEL, e, 3 %E, o&H, 719,
W

5]
+ MKD(Minimum Keyboard and Display, 0] s} MKDz=} ?5})94 7| 2 A ALF
o] ojlyr=E F7}ZQl st=gojer MR AXEOE FQ=E Il Fig 4%
NOAA®] AIS-ASM Application®] 8% 2, $Z4e] g ~Ed] 7+ AlS F-4
TEEZNYH FA" FFH FEH 249 woldt 2RAEI FHEH FAIHL
Atk " FE= A Broadcasting Ho Fwh W B AdutEd] FAlET

AISASME FASd= wEstels ARV AlS T340 3 niR =S
Encoding Ztge] F83tal FAISA A% Decodingdll Al $4159 HEE EA
= 4 A= Applications T o =Z st}



Tampa Bay Envirenmental Report

Sensor Wind (Gust) Tide Current Temp A|
0 PORT MANATEE 4( 7)kts@l42° 2.7ft s -.-kts@---- ---
1 ST. PETERSBURG 7( B)kts@l46°® 3.1ft\/ -, -kts@---- ---
2 OLD PORT TAMPA §5( B)kts@128° 3.3ft\/ -.-kts@---
3 MCKAY BAY ENTR B(10)kts@133° 3.2ft\/ -,-kts@---- --- - DS

4 BERTH 223 S( 7)kts@126° --.-ft-- -.-kts@---- --—-
5 OLD PORT TAMPA --(--)kts@---- --.-ft-- 1.2kts@214° ---F
6 SEABULE S( 7)kts@118°® --.-ft-- —-.-kts@---- --- F
7 SUNSHINE SKYWA --(--)kts@---- --.-ft-- 1.3kts@238° ---F =
Blmemssarmnnarmn s (==)kte@-—= ==i=ft— = -ktsl-—-r === F
9 mmmmmmmmmmmmem (==)kts@-=== ==.=ft-= =, -kts@---- === F
10 --(--Jkts@ —ofte- - ckts@---- --- F i
4 R s bt ~ ¥

Exit

<] : Providing navigation safety information for America’s water ways
Fig. 4 NOAA Physical Oceanographic Real-time System

dF A= olu] AREH AL gloH, T oMY FoE TS

o= Hd%sta o o= e-Navigationd FTL7|EE =91 9,

| 849 SolAE Test bed® w50} hda wle A7r) A Folu,

iy

A
i

ol

214 APA+ 4 A5

APATE E43 A AIS9} ECDISE 233 ot 715s 53l sidw
T ¢A FgEU MSI ARE et A HEES s tEdE F
AAE A A" AS2713A] A" Bt aAeA F3-A e

AlS ZRE nigo g Al dFEs dAsAN, o] HAdA Bl
FH54S a7sAe deth £ ECDISE ©o|&3] Alse] ARE 43I0
7h WAIA 7S o] &3tA 7] wiEe] e FEEAE 2T FE
gith. ol= 71&9 ECDISSt aA th2A] FH s BAIHE AHE] F71
© Zlolt}. AIS9} ECDISE 7|Rte = &t EAFA A9 /i wae o

i, it

ru



I 2ol A F U
1) VDL &A% 7S Hasste 713 A
2) 71& AIS$} ECDISE 7|wteow 7}
AAE A
3) EAEAl 7o ® B o ojmtetdt HYFA g o] WEses & A

B3 e-Navigation #& Zje/iY A= JIPHIL Y= AISASMS £
AIS-ECDIS QAN =R 5 7171 SHES Lot niojue] dAA] 7 &
AAA & AHgshE H oA AR o] ¥ shARE AIS-ASMe] 7
ol Fdo R YR An|= TR BRE FREIL Kol A 3
o Broadcastmgo}oq AISe] &8=E Fo|A, A 1t FAHF AR FE9
Wo| E8o] HAe @et. &, Ship to Ship communication® T+ Ship to
shore communication® 2 @A77} Ha o], B Ao Mul 2EouS ¢

& Au 3 Bl 2HE o] MA@k

2.2 e-Navigation 71& 5%

2 ECDISY INS(Integral Navigation System)<]
Fol 7] A7A FEES &8HAY, AEE TRt HfHoE 2d }74
Feta pEA) AesAES ol Fo] stk a2 A3 QEH*PE ol e
= olFato] shelalol ahx, thke YREE AR A

=
oA HAsoF Fvt. FaAHIEY FHAL ML F

0{-

7171 A 3 2}l A+e] Workload &
fridetal, 3ol B FYoA Facte] dad JRE IASA Rah=
8= LA e-Navigatione AHEAHS] HOE 98 TP HZA A
71F3E A=sta, s

YA R 7ES NEFA A %}Xd/\lﬂ»t— U9
Aot} 200560 A= 5 7SN A AHRAbare] oF 89%7f !
28l e AT E FANEE ZAE AL

= T
71 ICTE & &3 ‘e-Navigation'®] 7HEd=Ue] oo A7 A <]



Ly
s

}o] e-Navigation

S

9

9o FAH F4)

( a=em )---7
sl i

{

y

PN
2

HWE:J’SH-:E
t

S EYTIE

2
<
&
o
=
3

e=-Nav. T7]

« Hug= Hux
- M cola)

Fig. 5 Concept of e-Navigation

]

hs

3t 7

e-Navigation®] &

_ o © =
-2 AETS T

o dolgel 3

T

e-Navigation®] & =W AAAFS] =4 FF35H}

221 9] e-Navigation FHIT L

A AEE Aol ¥

[si3
=



=7H A

g AolugE, 27 AT A
= e-Na

oA thulstal ok

A
avigation =7}AgS FHsI] ojPFo N N2 AFS
Y

zzAE 2 AHAALE AHKE A Table 13 7

Table 1 e-Navigation Project of Europe
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- Safe Port Operations using EGNOS SoL Services
- 9 I A 9H FHL ol 8F AT A
- 2010 ~ 2012
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- Bringing Land and Sea Together
- /5 Aegne] BF 9 oE % Aot B
- 2009 ~ 2012

EfficienSea

- Efficient, Safe and Sustainable Traffic at Sea
- DE o)A e-Navigation 7|%F ¥A| A|A A1F
- 2009.01 ~ 2012.01

MonalLisa

- Motorways & Electronic Navigation by Intelligence at Sea

- e g ol A e-Navigation #|AE ©]&3 IF=2 HAsle} #dA D/B 75
- MonalLisa 1.0 : 2010.09 ~ 2013.12
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ACCSEAS

- Accessibility for Shipping, Efficiency Advantages and Sustain-ability
- 53 3 BE 9 kS 9I3k e-Navigation Test bed 75 2 AlH
- 2012.04 ~ 2015.02

MUNIN

- Maritime Unmanned Navigation through Intelligence in Network
- AR e A 2SS AR A AT

- 2012 ~ 2015
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Table 4 The Information Provided by the AIS
Z3 1 TRC 619B2 Operatiorsl and performance requirements, methods of test and required fest resulis
Categories Item of Information

IMO number
MMSI number

Call sign & Ship’s name

Static
Length & Beam

Type of ship

Location of the in-use Position-fixing antenna on the ship

Ship’s position

Time in UTC
COG(Course over Ground)
Dynamic SOG(Speed over Ground)

Heading

Navigational status

Rate of turn
Ship’s draught

Voyage related Hazardous cargo

Destination & ETA

Safety-related Msg. Short safety-related Message
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Table 5 Class A Ship-borne AIS Reporting Intervals

=

Z=x] : ITU-R M.1371-5 Technical characteristics for an automatic identification

system using time division multiple access in the VHF maritime mobile

frequency band, 2014

Ship’s dynamic conditions

Nominal

reporting interval

Ship at anchor or moored and not moving faster than 3 knots 3 min
Ship at anchor or moored and moving faster than 3 knots 10 sec
Ship 0-14 knots 10 sec
Ship 0-14 knots and changing course 3 1/3 sec
Ship 14-23 knots 6 sec
Ship 14-23 knots and changing course 2 sec
Ship > 23 knots 2 sec
Ship > 23 knots and changing course 2 sec
7) Bt
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<4 : Watchkeeping with ECDIS, 2013
Fig. 26 ECDIS Components



Fig. 262 ECDIS®] 4= =433 zo =, FHAstd ENC JH= A
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SENC(System Electronic Navigational Chart, ©]3} SENCz} 3}) HE=Z WH3x
o] HASE= A A 7](Electronic Chart Display and Information Equipment,
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NEW CARGO SHIPS
NEW CARGO SHIPS
EXISTING PASSENGER SHIPS
EXISTING TANKERS
EXISTING CARGO SHIPS
EXISTING CARGO SHIPS >20000GT

EXISTING CARGO SHIPS

Jury JuLy JuLy Jury Jury JuLy JuLy JuLy Jury JuLy
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

<74 : New ECDIS mandatory requirements, 2011
Fig. 27 ECDIS System Implementation Schedule
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=4 : Watchkeeping with ECDIS, 2013
Fig. 28 Sensor Connections of ECDIS
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Fig. 29 Electronic Chart Display & Information System

1) A

)

= A R FEAIZFE 9 M9 (Scope of ECDIS)
2) 71 Z4& (Application of Standards)
3) A9 (Definition)

4) =HR FF E ZABA//NA  (Provision and updating of Chart

Information)
5) SENC®] KX 3 A] (Display of SENC Information)
6) =% (Scale)
7) 71} el r o] EA] (Display of Other Navigational Information)

8) AHANGe A W24 L A4 (Display Mode and Generation of the

Neighbouring Area)
9) A4 % 7]& (Colours and Symbols)
10) 3] 871 (Display Requirements)

11) 3af Ag, 2UH"E 2 &317]F (Route Planning, Monitoring and




Voyage Recording)
12) A4 2 FUE (Calculations and Accuracy)

13) AsAIE, 1 g5 P 3EA] (Performance Tests, Malfunctions Alarms

and Indications)
14) W<} A¥] (Back-up Arrangements)

15) o2 Zuleke] A2 (Connections with Other Equipment)

)

16) ¥ (Power Supply)

17) B2 (W4 274/ RCDS 2H%)

2.3.22 ECDIS AIS A B Qg o]

ECDIS®] AIS BEFA] QEHo]x F HAAH v A 2l
AR-& ZAbsHsith Wi ECDIS= A4 AR 591 =] vidza, A&

1) vfA =2} PM3D ECDIS
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A el ZAHEL Y3, AFAuS dHEte] AIS FMAPRE X334 Fig.
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d A RS I AY 23T F Ae 7S QAT PM3D ECDISE H A

A %5 AETel 2B ATSHA g, AH FABAYRE AYT 5 9
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Fig. 31 AIS Information Display
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Fg 32 TRANSAS NaviSailor 4000 ECDIS Interface of AIS Information (a)

B AEY < #E wARAE F2-23 T
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Fig. 33 TRANSAS NaviSailor 4000 ECDIS Interface of AIS Information (b)

3) PC Maritime Navmaster ECDIS

PC Maritime(jit)®] Navmaster ECDISE Windows 7|¥Fo. 2, Ao & €

A grEoA tiidAue A9 Dynamic, Static, Voyage Buttong ©]-8-3
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Fig. 34 PC Maritime Navmaster ECDIS Interface of AIS Information

4) JRC JAN-901M/701 ECDIS
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Fig. 399} #o] AIS-ECDIS AA~Hl2 AIS®} ECDISE

st=dol2 shH,
AISE EA W Al x| 9] %
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Fig. 39 Component of Navigation Support System
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Message %741 7]

541213} Binary messages ©]-8-3ght}.

3.2.1.1 45(Ship to shore, Ship to ship) Broadcasting

L

AlSE AeEd@e s fd S Adrzte] 25(Ship to shore) 2
M= ATk 25 WAl vt 7He] BAIS aEskA] F%k7] wiEol Al=F
< 29 °F 20493 AEY FFEolUH olF FAMAIIFANE FEW Sﬂr
FAFHS A A 1 T TS st 25 WA R T A 2F]R 7ol

Broadcasting®§] 2 Universal AISZ =3} %t} 4S
Broadcasting 21> AIS & F342 Channel 87(161.975 Mhz)#} Channel
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3212 SOTDMA &1}
AISS] ARAFL FATA Wz o]Foxa gFH & W43l SOTDMA

(Self-Organized time division multiple access, ©]3} SOTDMAz®Z} $hHE Al&-3

k. SOTDMAE 7]& AlZF Skl SA4=S HFEI AIS gAAEE9]
Time-slotS dgHto}l Fo|A A7t 7HAd] HAHE HA3E AHASS
ZF ke &

(Time-slot allocation)®d 2] o]t} £ 2,25071¢] Slote. 2 # &3} 2
FEEZ 17 7 Slot /N4 wHF9] dute] F41& & 4 A HH, Fig. 417
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| e —
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26.6 .
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l
|

procedure is
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<] : Guidelines for the Operational use of Universal Automatic Identification Systems
Fig. 41 Self-Organized Time Division Multiple Access
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Al dupell FgstE ZE AISE HAA FF2 75E 7HA
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ITU-R M.1371-4 IEC 61993-2

_-’/\\_ )‘\
r R R o !
i Message

Description - 55D
Position report 1 (Ship Static Data)
Position report i
Position report 3 ABM
Base station report 4 (Addreszed binary
Static and voyage related data b message)
Binary addressed message &
Binary acknowledgement 7 ABK
Binary broadcast meszage 8 (Addressed binary
Standard SAR aircraft position report 9 acknowledgement)
UTC/date inquiry 10

UTC/date response BBM
Addressed safety related message (Broadcast Binary
Safety related acknowledgement Meseage)
Safety related broadcast message 14

Interrogation 15 AR

—
o

RN

Aszsignment mode command
DGNES broadeast binary message

(AIS Interrogation

—
s |

: = Request)
Standard Class B equipment position report g
Extended Class B equipment position report 19 ACA
Data link management message 20 (AIS Regional Channel
Alds-tonavigation report 21 Assignment Message)
Channel management 22 —
N
Group assignment command 23
Static data report 24
Single slot binary message 25
Multiple €lot binary message 26 Serial output sentence VDM
Position report for long-range applications 27 (VHF Data-link Meszage)

Fig. 42 AIS Binary Message

ITU-R M.1371-4¢] W A]A ID % Binary messagex 6, 7, 8, 12, 13, 147} 3}
ZFE T} Binary Messagevx I FXEW FiEI nAHHZA Fe IHoZ FAHT,
IR Fe U= olEA FHE HARE Hof £-54F 4 o [EC
61993-20 ] = Binary message 6¥, 12¥¢)] tist ZZEZFS ABM(Addressed
binary Message, ©]3F ABMolZ} 3o =, 8HF} 14W-S BBM(Broadcasting
binary Message, ©|3} BBMo|g} 3), 7HZ} 131 WA= ABK(Addressed

i



and binary Broadcast acknowledgement, ©]3} ABK&} 3hH=E EF3ste] A3}
I Utk ABMS MMSI numberE 7]¥bo.2 XA g MHlort DSC(Digital
selective calling) #IA|A] A&o] o] FofXt}. webx FAlstarzt sh= g A
Hlo] MMSI number2] @ Zo] WF=A] @ FHTh BBMS A4 Adto] ofd
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3.2.3 AIS-ECDIS QA A& o] EAEA FTZAA

AIS FA1213 Binary messages ©]-83t] AIS-ECDIS A Al 2El9] 7]&
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3.2.3.1 ABM(Addressed binary Message)

AIS-ECDIS AIAI2="] F41-2 Binary messageS ©]43l1 Jujas 273
st WAIAE AF3t7] wWiEo] ABM sentenceE ©]&3$Hr}. Fig. 44+ ABM
2EZ 745 UEH Ut FAE 39 F, W1E, WA
A=A, 283 FoAdEre] MMSI s, $41x19(A:Channel 87, B:Channel
88), ITU WA A M5 7} a1, I FHoll $AE% ] Coding o AA&A Bt
AIS-ECDIS @AIA&H oA Badol F4lstasl st 230 «7]d |74 =
H3 = 68 WAIA] Binary addressed messages ©]-& 3ttt
el ARA FAS A ZREZY Al £ 4S gFofok st
A & B FAst Falo] o] FolAA FET. ABM £ A% 'jg—ﬂ

A

H $2l 20| A= VDM sentence® 21 H T

I

sentence?] %Al 3

r
Hn

jﬂLl

[--ABM X, X, % XXXXXXXXX X, X.X,8--8, X hh<CR><LF>

LNumber of fill-bits , 0to 5
Encapsulated data

ITU-R M.1371 message ID (6 or 12)
AlS channel for breadcast of the radio message
The MMSI of destination ALS unit for the ITU-R M.1371 message

Sequential Message identifier ,0to 3

Sentence number , 1to 9

Total number of sentences needed to transfer the message , 1to 9

== : [EC 61993-2

Fig. 44 Addressed Binary Message Sentence



3.2.3.2 ABK(Addressed and binary Broadcast acknowledgement)

ABK Sentencet= ABM &7d°] A&Aog Fuidte] FAHJA=AE &
T} Fig. 45°] ABK sentence?] Z2EF TZ7} Yelhd led], ©] F Type
of acknowledgementE G3 SAEHS HEAFE AT F Ao AT
Fieldol %2t ‘022 FEAIHW ITU #WAA 68 e 129 B350 430
™, A} ‘1"0]™A Broadcast H QAT A HH AIS unit® . ZHH SH°] ¢S o
2831 A} ‘270] Broadcaste] AujE e

$--ABK xxoucoox,a,x.x X x*hh<CR><LF>

\- Type of acknowledgement
Message Sequence Number

ITU-R M.1371 message ID
AlS channel of reception
MMSI of the addressed destination AIS unit

=4 : IEC 61993-2
Fig. 45 Addressed and Binary Broadcast Acknowledgement Sentence

ABK Sentencex= 7H &= 13%¥ HA| Ao Pt weA TFS F2
of 771 = 13¥ wWAIA] FAlo] HA Ferid, Aol duid Aoz Als
Uet=t Fig. 462 A =el 3ol yey
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Fig. 46 Procedure of Message Acknowledgement

3.2.3.3 VDM(VHF Data-link Message)

Fig. 472 VDM Sentence®] ZZEZF FZo|t}. AIS Transpondero]| &3] 4
AlE WA R = $A122] ABM 8 2]o] old VDM sentence?] 7+Z5 7[X|A #H
o} 212 SelA ABM #3702 FAle] H#jetA =W VDO(VHF Data-link
Own-vessel message)® eI, AEHo=m FAEHIIHH B4l VDM
sentence’} FAIE = Ao|th 4218 VDM sentence’} WA A &2 E &= 7] 9 3)




N olEe] WaknAol Basjt

--VDM,x,%,x,8,5--5,x"hh<CR><LF>

Number of fill-bits ,0to 5
Encapsulated ITU-R M.1371 radio message
AlS Channel ,"A" or "B"

Sequential message identifier ,0to 9

E

Sentence number , 1to 9

Total number of sentences needed to transfer the message , 1tc 9

=4 : IEC 61993-2
Fig. 47 VHF Data-link Message Sentence

3.2.3.4 Binary Message2| ©lo]E HE

# XA Elo]E& 6-bit binary ASCII characterE Al&3}7] wj¥-o VDL(VHE
Data-link)2 lolE1E A¥atma @obu, sbitze] wlole Wgko] Wil
TS Encodingolet 39, 4S5 % 8-bitZ 4 F 6-bitZ Ho|E W
Z Decoding 29S AXA HoISlth Fig. 482 6-bitol A 8-bit o] N FEAZ W
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6-bit binary fieldS 1010003 HlwstA=s = 2 ¢ Z- 00110000 T i
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Fig. 49 Computer Process of Decoding




3.3 AIS-ECDIS QAA|Z&¥ NSS AZE o] 98 AHA

AIS-ECDIS A A~
o|~E F3) dZ4s}

ol 1 NSS software= ECDIS®} AISE AFgAF AEH
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: i
! I
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\ | VHF ANTENNA | ¢\ (Adressed Binary Message) (EC 61152-1) /
\\ //"r
e T i
Transmission via VDL (VHF Data Link)
/f e M
i & N
I, RX VDM (VHF Data Link Message) A DSC D i \l
: VHF ANTENNA g (IEC 61162-1) !
|
I |
| |
|
: Display Message I
| |
| |
: Message Number Decoding :
: (NSS External !
I Keyboard & Displa I
| Software) ¥ ey |
i (IEC 61162-2) |
|
\ !
b ) Output of AIS Data A

Fig. 50 Procedure AIS Message TX/RX and NSS Software
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o] ABow QPHE ol saeln Hut zh

g5 2 gE5H 9%, B gJEverde
8

F2 AHgEAE ol

o] 7}&3tth. IMO SMCP(Standard Marine Communication Phrases)

Ad, = 29 AP
o 3% 3
e

o} ARy

AAo whed sy

8-S a1 ste] Table 73 2o] 20709 &S AAsle] g o]~

NSS Software

What is your intention

What is your intention,

g fzt

I Code number'1’ |
IEZID

I What is your intention I)\

AlS
Transponder

2% HE (Banner Click)

=

2 AsY

Ju

M2 Coding

/‘

Fig. 51 Message Banner Click Interface

Table 7 Selected Message for Message Banner Click Interface

Code Section Message
1 What is your intention?
2 . What is your destination?
3 Question What is your ETA at Pilot station?
4 Which side must I rig the pilot ladder?
5 I intend to pass Port to Port
6 I intend to pass Starboard to Starboard
7 I will overtake you on your Port side
8 Intention I will overtake you on your Starboard side
9 I will pass stern of you
10 I will pass ahead of you
11 I proceed Pilot station
12 Yes. I agree (Confirmative)
13 Understood.
14 No. I does not agree. (Negative
15 Response Stand by gree. (Regative)
16 Port side
17 Starboard side
18 Keep clear of me
19 Recommendation Do not overtake me
20 Keep your course and speed
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41 AIS-ECDIS dAIA 2" +d

A E A EAAE vl o2 AIS-ECDIS AAA 287 NSS softwares T8 3}
). AIS-ECDIS AAA]2¥]l2 Class A AIS Transponder, VHF Antenna, GPS
Receiver, RS-232 Converter, Computer, NSS software(Ver.1.0)2.Z FA =™
Aol Alxdle] FxE Fig 5290 2T}

NSS &AZEQ o7} AX¥ Computero| A TAHE7E dE=HH, 333G S
A%l DB7} AIS TransponderZ Hg ¥ Aol 4R, AHFR 534 T/
LA B} S48 AIS Transponder+ 4] JH F WAz HJRE H-F
AlsteE 98-S 311, SaracomAFe] UAIS SI-118 AME3sF¥ T NSs7F A==
Computer= ECDIS9} 93k &= HAA=E FAIStL EAGES] AH3
sfARA 7les BEEh

E}A AIS Transponde T Xé He A4 Q2 RS Converters
F3l NSSoll g + Hazd AY $ Computer 3t ZAZEE
FASHA "ok NSS _/I:EE.?]O%% 7|9k 2 Laptop computer$} AIS
Transponder2 TFHHE AIS-ECDIS GAAI2H9] F4A47 NSS Ul 2 39
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Fig. 52 Navigation Support System and NSS Software




41.1 AIS-ECDIS QA A2 T4 ALY

AIS-ECDIS AAIA 28] &S 98] NSS software(Ver.1.0)E Visual C++
o] 7|¥Fo 2 Visual Studio 2010 ProfessionalS ©]-8&3ted 7)Estth NSS
software= 2419 ECDIS 9&S F&3t7] 98] A= A7) Wl Fol ENC(S-57)
o] 7153 GPS, AIS®t AEHo] el HRES FASL Datad Y2
Computer®] Mouse?} KeyboardE ©]-&3le o]Fo|xt}. AIS-ECDIS A Al
Hge FdI A5 APS A Software] =E Doppler Log, Gyros 9 o
B 717l AEEANVITE A At NSS Ver1.09 T-8ASE Table

Table 8 Recommended Specification of NSS software(Ver. 1.0)

Items Recommended Specification

O/S Microsoft Windows 7

CPU : Pentium4 2 Ghz

RAM : 4 Gb

System requirements HDD : 2 Gb

CD-ROM Drive for installation

Display : 1024x768 or higher-resolution monitor

AIS-ECDIS @A EHY FAAEE & F4A8= AIS Transponder?l
UAIS-119] A}F2 Table 99 YER AT,



Table 9 Specification of UAIS-11

Items

Specification

Components

Transmitter, 2TDMA Receivers, DSC Receiver

Frequency Range

156.025 ~ 162.025 Mhz

Default Channels

CHB87B(161.975 Mhz), CH88B(162.025 Mhz)

DSC Channel

CH70(156.525 Mhz)

Bandwidth

12,5 Khz / 25 Khz

Output power

12.5W(High) / 2W(Low)

Modulation GMSK(Gaussian Minimum Shift Keying),
Method Frequency Modulation with a Pre-Emphasis
Bit Rates 9,600 bps (GMSK)
Electrical
RS-232
Interfaces
Data Port format NMEA 0183

Power supply

13.5 VDC(+20%)

Dimension

90(H) x 185(W) x 297(D) mm

Weight

abt. 3Kg

IMO A.694, MSC Resolution 74(69) Annex 3, IEC 61993-2, ITU-R M.
825(DSC),IEC-60945

STATUS

UAIS si-11 Transponder
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User Interface

Send message Ul
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(Ver. 1.0)
User Interface
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User Interface

Input data Ul
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Fig. 53 User interface of Navigation support system
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<Execute NSS Program>

v
Select

Target

A 4

Display

Information UL

Click

‘Close’

Close

Information Ul

Display

Send message Ul/

Click

‘Close’

Click

‘Message banne

Send Message

to Target

Close

Send message Ul

Bl RS HYHE

LAT N 091°00.000°
LON E 181°00.000"
COG 360.0

506G 0.0

ROT 27.0

e e

TIME 2014-04-11 16:30:22
HDG 360

MMSI 440103000

Mumber Time Tupe wa|
11 2014-04-11 16:3... Rx I intend to
10 2014-04-11 16:3... Rx Iintend to
9 2014-04-11 16:3... Rx ‘Which side mus
8 2014-04-11 16:3... Rx What is ¥
® 2014-04-11 16:3... Rx Keep
6 2014-04-11 16:3... Rx Keap
s WA N 11 TR ow nthich cirin e ¥
< 5
HAR] Ead 27
- 'CREATE ATS MESSAGE
SUEWSL | sonmm
L What s your intention? _i_nmﬂrcd Piot stetion

hats your desiination?

Wihich s st L i the plotladdr?

l | Whetis o ETA s Piotstafon?
1

Tinterd 1o s Port o Part
Tintend 1 pess Starberd tn Starbard
Tl overtake youon your Port s
Tl vertake youon your Sizrbocrd sce
Lol pest stemofyou

Ll paes zhesd of v

SUEHAT|  Whatis your tention?

Y. Tagres (Confrmatie)
Understaod,
o 1 doec ot agres. (agaiive)
Sndby
Partsde
Sterboard sde
Kesp dear ofme.
Danot avertale me

Feen your course v peed

Fig. 54 Algorithm of Target ship Ul




41.21 Information Ul

Information UI= ECDIS 3197 EHdS Ad9stA =™ Fig. 5594 #o] Add
| Addke] AIS JEE #¥staL, &S FA8= Send message UIZ °]5 g
g At Information UIE EAShE 2712 o A%z 7L°] o Eks A
SAE AR Ao BHdemRy BA
o2 Yethye BALHAY (B HES 293 drolth

HAIZ] 715 AYE sig Avtd 24 3P a4 BEES AR B
= =] 2= 2= =] = 2~
qAFH, dolz AAsAY F4 F g 2As] AlnxA Sl olgE
=] ST = o =
V=S FAch FAWET TX/RX EA, 283 424 WEsh Ade A o
. _ -
B} Fawe A £NE AT 5+ Aok
il As geges | YER
¢(LAT N 091°00.000 TME 2014-04-11 16:30:22 :
LON E 181°00.000° HDG 360 1
COG 360.0 | - iy
MMSI 440103000 | EIJE Iéliﬁ*l
S0G 0.0 I
ROT 27.0
NS
T O\
MNumber Time Type b A p
11 2014-04-11 16:3... Rx I intend o
10 2014-04-11 16:3... R Iintend to
9 2014-04-11 16:3... Rk Which side mus > M| 7| &
8 2014-04-11 16:3..  Rx What is v
7 2014-04-11 16:3...  Rx Keep
6 2014-04-11 16:3...  Rx Keep
s 1A NA 11 1R2 Bwr Wthirh ridn rnllr'v
N < >/’
I AR BT : == - > Send message UI

Fig. 55 Information Ul

41.2.2 Send message Ul

Send message Ul F 20719 &3S sy 202 3Ast AMEA7E &9
o2 FAS 4 T HAR FA HES FEW JAFHEE FASIT
Send message Ul= AF&AFe] 2 AIZHS @SAIAS By ol 7]1RE



7 ol #4342 74% & Aok Addd 32 ItHE AIS Transponder=
AEH = Aol ozt slF LALE NSS software7l W&k & ZFHT: £33 20
Mol A" Wiy olfol £35 $AstaA sk AR JEER st
£08 75 At W o] AE 4 2Avne 29 2 tag Ao o] Fo

= X
At Fig. 562 HIUE FAH= £4E9 A2 E0]al, Fig 572 ] IZEE

f

[ H KKK A KA KKK KKK KA KA KA KA KA KKK H KK HKKH KK H KK H KK KKK KKK KKK KKK KKk KKk KKk Kok [

/* AIS MESSAGE 2Xit RE

1 What is your intention?
2 What is your destination? -
) ) ) H @ 0] & "
3 What ETA at Pilot station? { . ) )
at s your AR & @[] |@ - "Whatis your intention?"
4 Which side must | rig the pilot ladder? ELQ (1 g iinats your destination?”.
# @ [3] | S~ "What is your ETA at Pilot station?"
5 | intend to pass Port to Port B @ [4] |2 - "Which side must I rig the pilot ladder?”
B @ [5] |2 ~"Lintend to pass Port to Port”
6 | intend to pass Starboard to Starboard B @ [6] Q- "Lintend to pass Starboard te Starboard"
B @ [7] |2 - "Twill overtake you on your Port side"
7 | will overtake you on your Port side ® @ [8] |2 - "Twill overtake you on your Starboard side”
@ [9] | &~ "Twill pass stern of you"
8 I will overtake you on your Starboard side = |@ @ [lﬂ]f'-“ﬁ ~ "T will pass ahead of you"
@ [11] @ - "I proceed Pilot station”
9 | will pass stern of you ® @ [12]) 2 - "Yes. [ agree (Confirmative)"
) ® % [13]| 2 ~ "Understood."
10 I will pass ahead of you ® @ [14] Q - "No. I doss not agree. (Negative)”
b
" | proceed Pilot station
12 Yes. | agree (Confirmative)
13 Understood.
14 No. | does not agree. (Negative)
15 Stand by
16 Port side
17 Starboard side
18 Keep clear of me
19 Do not overtake me




20 Keep your course and speed
*/

[ HH kK Kk kKK Kk k kA KK * ok ok ok ok ok ok ok ok ok ok ko *k /

CString strAisMessageCode[21] = {"",

"What is your intention?", "What is your destination?",

"What is your ETA at Pilot station?", "Which side must | rig the pilot ladder?",

"l intend to pass Port to Port", "I intend to pass Starboard to Starboard",
"I will overtake you on your Port side", "I will overtake you on your Starboard side",
"I will pass stern of you", "I will pass ahead of you",

"I proceed Pilot station", "Yes. | agree (Confirmative)",
"Understood.", "No. | does not agree. (Negative)',

"Stand by", "Port side", "Starboard side", "Keep clear of me","'Do not overtake me", "Keep your course and
speed"}

Fig. 56 Message code of Send message Ul

SUTMMST 33010970 J > EI‘E MMSI
/ What s your intention? I proceed Piot station \I
What is your destination? Yes, [ agree (C_onﬁ'mm)_
whatig your ETA at Pilot station? Understoad.
Which side must Irig the piot lsdder? No. I does not agree. (Negative)
Tintend to pass Port to Port Standby
—> Message JEH
EXilend sn pits tsbiant o Sttt Pyt ade
1 will overtake you on your Port sde Starboard side
1 will overtake you on your Starboard side Keep dear of me
Il pacsstern of you | Donot overtake me |
l\ 1 will pass shead of you Keep your course and speed )
SUTHAIK] | Whatis your intention?
ara 2t | [ ———s Message 4

Fig. 57 Send message Ul




4.1.2.3 Message list Ul

Message list Ul &3l 5 AHEA7F FHo 2 Uehde wAIA] %S &
Ak X3 A5 inlste] s 5ol Sheet MO = F AT} Fig. 58¢]
] Message list UI9} Message 4417 YEl} At WA A7} FA1EH, 7H
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of thafl &elo] BF o] Fo]A|W, Message list Ulol= olF-# W§o] BA

A Feth #WAIXZel st ?_]’5—];8 Message 4139 ‘H7VEE B7HE
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Fig. 58 Message list Ul
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Input data UI= Message list U9} Zo] 8 3ol Sheet S0 = FAIH
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Own Ship Input Information v 1x
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Fig. 59 Input data Ul
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Fig. 61 Serial connection display

421 H AR F4
+415 AIS-ECDIS AAIAl2=HlolA] NSSE Laptop computerZ 3 ¥, Fig.
622 HWAIA] FA4 Ulsh o] 9]¢ &4 “What is your intention?”& 43}

o FA8A . $4 AR = “What is your intention?”¢] old £AIFE 12
o

dE =, AISS] di/H4duke] MMSI Number®} &7 6-bit Binary data® ®H$
Hoh 2z vA) A ¢ W3S Visual Studio 2010 Professionaldl A FZ3t= W
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LAT N 035°07.280° TIME 20140411 15 36:23
LON E120°02.963° HDG 0
€06 0.0
MMSI 440103070
S0G 0.0
ROT 27.0
STAE BAIR
MNumber / Time Type Mes

. >

[ aws | [#mees] [ 1

4

S — Ol —
e

\ Vet o nteton | lpocesdpiotson | N Iproceed Pltstaton
[ Whatis your destnaton? | es. Lagee (Confmate) | [ What s you destnaton? ] [ Yes. Lagree (Confimatve) ]
| whatisyor | | Understood, ] | WhatisyorETAatpiotstaton? | | Understood. |
[ v | [ bt egane) | | nessemstings | [ s Vo) |
intendtopessPor o Port sedby [ tendtopessport oot | standby |
ot sttt | | Er _inpmsororgosotons | | o I
[ iuoereyuonyorpotse | | N\ [ tiomtdeyoun s portste || staboord sde ]
[ o your i Keepcearofme | /mi . you o yor [ Keep dear of me ]
[ Inilpass stem of you 1L Dorctovertakeme : [ twipss s oy | Dopotovertake me ]
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Fig. 62 Send message GUI procedure
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H3E Binary Data™ THA] 1EC 61162-1 Conversion tableol| we} 8-bit Valid
character2 H}¥o] AIS ABM ZZEZFS FASIY. 4" Z2EFS
Message 6102 F41%%3, 7t BHdA FE2H JHELS Table 107 2t}

Table 10 Message Data Encoding and Decoding

Send Choice Message What is your intention?

Send Number Message 1

Send MMSI And Message Code Binary

110100110100110000110001110000110011111001110111110000101100110001
Send ASCII Message lThihkqohdi

Send Package Message 1ATABM,1,1,0,440103970,A,6,i,076

AIS ABM HIAIA] o] A, G AlSlA A3 FAAE FAsA X
st HAEAANE L F7] S8 VDO #lA A @4 As7F YEuA He=d,
FEd T VDO AT wA A FAl flo] FdHoz ST Fig. 632 AIS

2

HAIZ] PSS 98 d=HE HEE 6-bit Binary dataZ WEsI= AP
Binary dataZ ASCIl ZE=& W3l 3ot}



Intine CEEring Wake.Char2Bin{Citring strésg, Int nlimit} inline BYTE+ Hake_BinZByte{CString strEin, intZ nBinleath)
{
C3tring StrSuh = "7F int nsum = 0;

int tength = strBin,BetLenathl /6
strhsg = striso. Hokelpperl )

£/7 chart ¥ ofolE] 2 JF{ |length <= 0} return NULL;
chart &4 by

far{int | =0; | < striisa.Getlenathl )i i++) nEinLegth = lenath;
i
char unit = strisa, BebAt{ i) J/TRACE] “Unlt=-Zchn™ ,unit BYTE +pByte = nee BYTE[ lenstn]: n
N ) Forint | =0 : i < length: i++}
For{int i = 0; | < B4i j++} {
t

CString sSub = "10%:

glub *= str@in.Mid(nSum, 6);

TRACEC "HEX: [X=l-+ Xs®n™,5Sub, Hake_Bin2ZHex(sSub)lk
ungigned int 116 = _ttoilMeke.BindHexlsSub)h

IF{unit == szEbitlil)
{
strsun += <zBinary[il:

break:
! )
P16 -= 0x23:
Miftor ] P16 < 0x80 7 116 == 0428 © |16 -= 0x20;
YVAfor. . i
iF{striun.Getbength() I= nlinit) PBtel ] x 116;
i nsum += &;

Int nlen = strSun.Getlengthl ) i
For{int i =0; strdub.Getleasth() < alimit; i++)

trd = "0ponoot;
; s return pByte

return striun; raturn strduni

Fig. 63 Programme code for Encoding and Decoding
422 WA A A

ABMO 2 FAFEJH EZe o33 2ol %ﬁ Al A3 e 7t upy o
A= VDM sentenceZ A1

"AIVDM.1,1,.A,35BH045000a=- 1] D53=-HV; 10000,065 000 =0H00000400000000000000,0+2C,0+23 77"

VDM sentencew EFH O ZHE A4 transpondero| H4H HEE Yv|siH,
ol "zdd T slHe Y FRE FASH, Fig 649 Zo] FAS
AIS-ECDIS AAA| =8l 4 sldol wWA]A] “What is your intention?””7} AIS ¥
A A A AR AeAer FAHEJY. I WAAE $AG duto] W
o g Mol MAEI ZHtole Vv E BAHo R AEet . Message list
Ul = &g &7do] A FAIEO Ul A Al =g ARE 5 o]4dgle]
TA AT



Fig. 65 AIS 3|3l dlo]El9] 4=4l, Binary data M7 ¥ ASCI IZE
st A HFHOE NSS Softwared| X THIAEE T3 2EH FAZ

ghaje Bgolt.

{%)Collection

o Al OJHE] 41 [ <]
@ AIS HAE 4 AT o7 ae7 TE IR R
T T TME @I I53503 6 23
e et LON E120°33.055 :
s 230 \0G 232
o M s03070 u.n MMST 443300730
ROT 770
ROT 270
L — V
& = vessage (C Whatis youwrinenton? ) I
Al ! &/ /N

—
ASTAR S v ax
TIME / Mwsl T
AOHIL 603 N0 Ry Vihetis you intenton?

s aTnE]

Fig. 64 Received AIS message
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inline CString BIN2ASC(char +pData)
{
CString cs;

int sum=0;

for{int i=0: i< (int)strien{pData); i++)
{

sum <<= 1]

sum |= (pDatalil-"0" )
}

cs.Format{"%d", sum);
return cs:

inline CString YDO_YDM_BinaryBroadcastMSG(CString pBinary, IDF8& tidf)
{

CString sYal:

int nYal = 0.

double f¥al = 0.0;

C8tring t¥al = *%;

sval = "7

sVal += “+"; /+lser D! HHSI+/
s¥al += BIN2ASC((char+)(LPCTSTR)pBinary.Mid(8,30));
tidf.nMMSI = _ttol(BIN2ASC{(char+)(LPCTSTR)pBinary.Mid(8,30)));

s¥al += "+"; /+binary datas/
t¥al = BIN2CHAR((char+)(LPCTSTR)pBinary.Mid(40,60)):

AfxExtractSubString(sval,tval,0, ., ), /+MMSI=/
tidf.nMMSIReceive = _ttoi(sVYal);
AFxExtractSubString(syal,t¥al,1,", ), /+Message Codes/
tidf.nHessageCode = _ttoi(sYal):

sVal += t¥al;

return s¥al;

Fig. 65 String message programme code
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