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O e-Navigation
- IMO/IALA®] e-Navigation §7 AH|2=& fI¢t MSP =
« 2013 IMOYI A& e-Navigations A@3t7] A A= Algo| A A&} thg A
o], AH&A T ALRkel Wik Aol E Fot 570 AQERTS, A 2 AR
o, I FEE, 2Z4L0|(Offshore) =2t AH, F3 9 7|E dAAA)S
Aostar, AMu2E AFstr] Y% MSP(Maritime Service Portfolio)E [Z1¥8
2-10]3 #o] Ao &

MSP MSP Name

1 VTS Information Service(lS)

2 VTS Navigation Assistance Service(NAS)

3 VTS Traffic Organization Service(TOS)

4 Local Port Service(LPS)

5 Maritime Safety Information(MSI) Service

6 Pilotage Service

7 Tugs Service

8 Vessel Shore Reporting

9 Telemedical Maritime Assistance Service(TMAS)
10 Maritime Assistance Service(MAS)

" Nautical chart Service

12 Nautical Publications Service

13 Ice Navigation Service

14 Meteorological Information Service

15 Real-time Hydrographic and Environmental Information Services
16 Search and Rescue(SAR) Service

# SIP| 22| 17742 MSPOlIA ICS(International Chamber of Shipping, ZAIGHEE|2|4-)9] HHH 2 HAHZA| AHIAZ AAIEN 2 16712 HlS

[ 2-16] e—Navigation2| siA} MH|IA (MSP)

s}

o T3 ol = 287HA Y] FA ERAAA 97HA] ERAE HA, o] F A
gel® 57HA &2A0 o, S1e WAAET Hugrldl dg=n, 2t
NAE A=A, g F el A Aol &84 B(PNT, Security )& %
sk, 2= FF3E AF BT (Single Window), S4= SARRIEZRE &
S AR B8 Iy FH(S-10X, S-20X 5), LTI S9+= VTS A Hl2=e] 7)
Al F2(VDES §)o2 FAE U

N

)

oo 1o

B2ln



Ral

Ir
ok
ol

- Atad Ry 2 Qs E 918 e-Navigation 71

v
A
X
ot
)

« ASM AH] 2

B 22

» A Ho R S|4 IMOAA S sl Al
S

ste] AISO] AEPAEARFE 9o Al
(28 2-1113% 22L& WAA AFgS dudta Jom, o= Circ. 2892 #1433
ASM< e-Navigation® F8 AH| 29 stUEA, Ataidy 2 gabd-s 93
WA Aol T oA £F e IS AIS+ (Binary Extension)E S35t #

s o i, % VDESE AEsd<s sty AlgE + A=

& Moo= 5
G %” Q’ﬁ

4 ALBERT EMBANKMENT
LONDON SE1 7SR
B e Telephone: +44 (0)20 7735 7611 Fax: +44 (0)20 7567 3210
=af., Ref. T2-088/2.7.1 SN.1/Circ.289
VTS-generated/Synthetic targets 8 1 17 3 in force IMO Circ, 289
Advice of waypoints(AWP) and/or route plan of VTS 8 1 18 5 in force ITU-R.M.1371-1
Marine traffic signal 8 1 19 2 in force IMO Circ, 289
Weather observation report from ship 8 1 21 7. in force IMO Circ, 289
Area notice 8 1 33 5 in force IMO Cire, 289
Extended ship static and voyage-related data 8 1 24 2 in force IMO Circ, 289
Environmental 8 1 26 5 in force IMO Circ. 289
Route information 8 1 27 5 in force IMO Circ, 289
Text description 8 1 29 5 in force IMO Circ. 289
Meteorological and Hydrographic data 8 1 31 2 in force IMO Circ, 289
Inland ship static and voyage related data 8 200 10 1 in force EU
EMMA warning 8 200 23 2 in force EU
Wiater levels 8 200 24 1 in force EU
Signal status 8 200 40 1 in force EU
Intended route 8 219 1 3 draft Danish Maritime A
Envelope/volume 8 224 50 5 draft GMV
Area Notice 8 366 22 5 proposal USCG RDC
Environmental Message 8 366 33 5 deprecated USCG RDC
Waterways Management 8 366 35 3 proposal USCG RDC
Geographic Notice 8 367 22 5 proposal USCG RDC
Linked Text 8 367 29 5 proposal USCG RDC
Environmental Message 8 367 33 5 proposal USCG RDC
Waterways Management Message 8 367 35 3 draft USCG RDC
Offshore Unit Dimensions 8 710 1 4 draft PETROBRAS
Text using 6-bit ASCIl 25 1 0 5 in force ITU-R.M. 1371-5
Text using 6-bit ASCIl 26 1 0 5 in force ITU-R.M, 1371-5

[ 2-17] IMO2| ASM H|A|X| Circ. 289
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capability

VDES terrestrial
initial operational
capability

AlS + ASM
transitional
capability

Today

AlS1, AlS2

ASM1, ASM2

SAT UP/DOWN

[22! 2-18] VDES E£¢ & ASM Zl5} =2=04

» d =24, [29 2-12]9] VTS generatedSynthetic Target JEE ©]&3st] HdHt

T 58 Bl Ao Hx, S5 5 FAAFEE VISERH AFds &
kil

r{
of

ot
)
=2
ry
i

1, Route Information T3k A3 w3t 7153la, 4209 S

A
o
FHAA WA A W] FFHEE o] F Fokel Ax o} Fsti= o)

« STM AlH] 2
» |24 T FAZ QA e-Navigation Z2ZHAE|A STM #& 7| EEo] thFsiAl
AFE] AY wo HEFHI AL STMS 29| &M Z=37tx] 528 &
g, A8 B3 99, No-go-Area, AN =9 23], 3o 2
A FEMAARY 1S T Ay 4 28 4 Y] AR uSS 535t
Asta E&AQ e 22 F As. EF, AT Ay 4GS Tt

1% 78l 74 A Az 1005 @219 AAA 835 dS 5 Atks E40] A7

Z+ (MONALISA) 2.0 =&
STME Zl8islar glom,
o

» T 99 71 2 e-Navigation ZZAEQ] 2y #}
AE A3 AY

HAEANME STM /Ndel wel A2 HAH & 233t
(278 2-13]E<] o2 H Al (EfficienSea) ZZ2A Eo A =
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SERAL, o3 MujAas AR Y Gl MSI SHE ®7]5H o & A
Hlzoh gl Ao HH F=2 Au2E Ale e AS AY

L A Rowe Spgesion T o (o] X

IS Addressod route suggestion from MMSL 992199007

Pecehved: OU/18 17245%0)
sane: Pendng

Type: Recormmended
: Q

| ETAfrstwp: 01/13 17:50:0X(1)
ETA last wox 01/23 18:25:0X1)
Oureon:  00:35:00
Avpmpoed: 15,50 kn

DSI/BRGATG/SPD
429N / 185797 / 00:23:40 / 10 87 kn

[22 2—-19] OIT|MA| (EfficienSea) ZEMEQ| g2 22|

- 34 VHF "AE F4il7l<s A%

+ 2000l NH A AA A 9HE A1 3] ] (WRC-2000)1 4 3170l 5H 7ol &34
3}(Very high frequency; VHF) tigolA A2 HAE 7S AHSEE A&
atem, 20037 2007'd 0 HHE WRC 3 eJolA =2 A+ RR)ES A8t
o 2L UAE 7le9 7] 43 2 =9 Al A0 HFo A =4 - a1 2 9
UAe A FaF AEE LS F UES SIS

« 2012 AAIA S FAIS oA 4 VHF HAE F3+5 dstdon (28 24,
84, 25, 85, 26, 86) 2017 1€ 1€ FE HAYE T4l& A8 AL 5+ A=E 4
oo 22X ¢ VHF HAE FAlo] BAA R =g [119 2-14]

Channel Transmitting Frequency(MHz) Port operations & ship movement Public
Designator From ship station | From coast station Single Freq, Two Freq. correspondence
24 157,200 161,800 X X X
84 157,225 161,825 X X X
25 157,250 161,850 X X X
85 157,275 161,875 X X X
26 157,300 161,900 X X X
86 157,325 161,925 X X X

[T 2-20] MU E=0l 2l AHE + U= MER s VHF CIXIE S4 2 §g

i 240
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« 2008 a4 VHF OA 8 BA7]% A1HITU-R M.1842)°] Z&A15 o 2009 A
a9to] /HAFITU-R M.1842-1)FH A ™, ITTU-R M.1842-1<% &4 VHF tig e &
ko] ZlEAlSFS AASL o Hu 307.2kbpsd AELEEEE AFsta

70nm7HA §4le ALF [ 2-15]

T Annex 1 Annex 2 Annex 3 Annex 4
Bandwidih 25kHz 25kHz 50kHz(25kHz*2) 100kHz(25kHz*4)
Emission Class 16KOF1DDN 16KOF1DDN 50K0F1DDN 100KOF1IDDN
7 /4 DQPSK / _ _ »
Modulation 7 /8 D8-PSK 4-Level GMSK 16-QAM 16-QAM
Data Rates 28.8/43.2 kbps 21.1 kbps 153.6 kbps 307.2 kbps
Coverage Y70NM YTONM Y70NM YTONM
Access Method CSTDMA TDMA CSTDMA CSTDMA
Channel Freq, Change time {100ms
Tx/Rx Switching Time {2ms
Ethernet, RS232 Ethernet, RS232
Serial Comm, (NMEA) (NMEA), IEC 61162 Ethernet, IEC 61162 Ethernet, IEC 61162
Tx Power {(50W(coast) / (25W(ship)
e _ y g . -106dBm(shore) -103dBm(shore)
Rx Sensitivity 10-3 BER@-107dBm | 10-3 BER@-107dBm —~103dBm(ship) ~98dBm(ship)

[ 2-21] 54 VHF CIX[E 82 7]& 7|& (ITU_R 1842—1) FAIE

« < VDE(VHF Data Exchange)E B9l3t% i, VDE4+ 4709 52 A2(25
85, 26, 86)% 100kHz®| FtHSY @& T3] M.1842-19] Annex 49| 71&
AHE3EH | VDE3> A'd 249 845 st Aot =5 wet dlolE nes
A3l M.1842-19] Annex 39 71&€& AF&3tH, VDE1 VDE2& 27019 A2(24,
84)& A<ty =25 uet ol LS A3 M.1842-19 Annex1 Annex29
Zles AHEEteE BoE FoF

s TAYEIFAFS) = H 44 Radio FAAIE wel e-navigation F4A1Y 37}
A e 4R AIS, Y VHF A" S4l, 500kHz At 874 9t
(Medium frequency; MF) YAE F4l& AYstR o, [I¥ 2-16]34 2ol alY
H A TSR AR S43T e SRY|eS FEsR A, [O" 1-1719% &

of A Ag TPsd A 2

il

o

25k
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Technologies for data transfer ship <-> ship, listed generally in order of geographical range
Comeercial
Eroadband
Databy LEOsatelite | ME&HF | DGPS beacon
e GMOSSSea | phonelinecr| wobdeghone| 0| oo | D MARSAT P Curent MF & | HF digital data
L Avea (apprcx) | cable [When W1 achaology "mm mm'“ mﬁ'ﬂ',"‘m' evce | MFNEDP | senice
‘ship at besth) riciumn, etc.)
1 nside port A f [ £ 3 F [ f 3 3
2+ Agproaching port anea A [ £ E 3 F F E E E
34~ Coastal Ravigation out 10 cell m . - - = = R e e £
Pl L A n 3 F F F £ £ E £
8- Coustal approach (approx. 100e) [+ 3 [ [ F 3 3 3 £
5 Highseas ] 4 F [ f 3 3 3 £
6 - Polar regions. M E F F F E E E
Legend:-
Existing technobogy E
Not existing. Possible future system F

Possible preferred technology (Existi
Future;

AIS 2.0° Possible development of the existing AlSservice

(22 2-22] SHFZEXIHIO| HE IS THSEH Mul-SA7H HASN SE27|s 25

Technologies for data transfer ship <-> ship, listed generally in order of geographical range
Comeercial
Eecadband
Databy LEOsatelite | MFLHF | DGPSbeacon
- Guossses | phonetoece| wobdeppone| || Digive — o Current M & | HE digtal data
Arws (mppwn)| cable. [¥hen techaclogy RADAR Oebcorm, | Natex (S| service | Y | seer
‘ship at berth) Iridium, etc.)
1 Inside port a ' £ € 3 f ¥ f 3 €
2 Al F E E F F F E E E
e " E [ [ ¥ F E ] £ £
e LA S | [ £ F F F [ € 3 €
4 - Coastal approach (appros. 100nem) Q2 E F F F E E E E
5 - High seas ] 3 [ ¥ F [ € £ £
6 - Polarregioes " £ F F F € E £
Legend:-
Existing technology E
Not existing. Possible future system F

Possible preferred technology (Existi

1 ]

AIS 2.0* Possible development of the existing AlSservice

[28 2-23] SHSZEXIBEIO SHAY AR 7HSEH Mut-Mulzl SHASA SHI|S 25

« FA7EA S VHE HAE FAFAITU-R M.1842-1)e ®tste AT §le

260

FeiolH, A RACOMAF MR4009] 2o B &3 frAbsht AFF2(H &8,
21.1kbps)¥F €H wE3tal lom, =290l 9] TelenorolAl 25kHz &S 7+
=VHF 25 d&52 02 97)E o] &3t 225kHz o 9 Z5 7™ 133kbps?]
ASEEE ZHe 34 VHF 41 S ITU AbstA o, A dego] [TU A
gatefell FAE AEed i3k FAH 71 EF3] Y (International Electro-technical

Commission, [EC) WA} vl23E w351 ghol #|td wWilo] ARH
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O MARSSA (Marine Systems Software Architecture)
- MARSSAE 2 &2 A5 233 e sl AFdS 917 & d A a2 A =H
ob7|g M & A3
- MARSSAE AH&3t7] #13F ¥l&2 1o, AREA= MARSSAONA AT o & 42
gro] Al 227k 271w AHE-3HH

B27n












80 R&D YX(Needs) &M

O FAST(Function Analysis System Technique)= &3 7|59 A33Z

o

o AlEsistel Bgs s WEa.

A Ao

O 2H715g “A5Y A FF PR A2d I 02 I3, ol 7L 7%, 17 715

Oi :F.—I_r:l:!
O FASTE= A53 ¥ & BH A2H9 FH7|5Z fdAstY AlF752E FE Eofs
ERToEA U2, 71588 5] 98 71Ees &8,
[E 3-1] XSS 1Y S8 = AIAY 7|5 X4 2 Hot 7|&
(25| [ 25 | [ s ] | Het7lE
s H|A 0] ’ Mavi-openAP| 7Hg} ‘ QTALE B4
Xs3t sHot | . H%%'J% HZ API prototype &9
E5t my Mavi 74 2H0|222] i 2 HiE
i 1= =
MNAE 75 [ Mavi-app 74 RECLTEEREE
=2 ot YeE
Y= 01y ME7|H
a5 o2 I
01715 &X| K& HE/A 0|
| Mavi-device 2t | | SIE9I0f spec'/req )
Schematic 874 & AS
Artwork/SMT/#[0|A
AAIZH VDRE | [ Rviccomm 2E 74 | [ RF & Cellular Hybrid 41 7|
o Ilj_g_ E=t-(-d HHE RFEL 7|
RviZgt ti7{2| O RF S41 7|
| Rvi-addon 7#& | | VDR Gl0|E X% DREZ 24
VDR F& et £7
HAIZt VDREE & protocol & M&7|H

7|& VDRO| =7} & 7ts% St=2I0f

Rvi-standalone 7% |

IXE| System software 7HE

2d H2e 7= JHe

SH AAH M2y =27 =3

2AIZE HojE ©™&0| Jtset 142 VDR
SI=R0f JHE

B3l



RsH oig S8 Be AAH 75 70T
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VTS 7% HOE| ATME 75 | | 27 2
ey &AIZH H0lH XME/M2(7t Jtsgt
2LRE MY 2F
HA H0|Ef MEE flet MYYX| &2l 7|

832

siooly A2l 71" 7y

SIEI0JE] Xa| 7|

I‘ . .
e Rvi&Mavi 7|dt Xtz MeEE KO A|AE!
HAIZE M MOl 3 MEe] 1Y
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