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Automatic Identification System(AIS) used to analyze the
status of international organizations and major AIS technical
specifications and usage was investigated. And analyzed usage
of major port area using AIS frequency and VTS using
environment. Also investigated for Man Overboard(MOB)
device’'s development background, technology and product
development trends, foreign Standardization. And Considering
national technical standard was reviewed. Finally, Maritime
frequencies are being digitized. So, Major domestic institutions
determine the usage of the coast station and analysis WRC-12
decided 1n additional AIS frequency assignment. Because we
review the countermeasures.

{t

O

Ao A A AR, g g aAANE, A49
F2 A AARA, A EEE R AAE, 3 A 8
A 9] of AT, A A7) B A D

it

AIS, VTS, MOB, GMDSS, e-Navigation, IMO,
ITU

3

i




o=

I<]

_CH

SFAA =(GMDSS)E ¢

=

o]

ko)
ol

2=

8

g

]

=
=

7}

d

||

o
1l

19

-

o
FHEAlo] o] o] 4 of

Al A

SUMMARY

e

T

A
p

5

a1

=
=

.]

-

]

A
<

[e]

=
-

i AF7] 5-(IMO)

&l 7ol A <]

5

=5 flsiM=

Al

1)

——
fite)

it

) BN

A
st wh

& e Al

D2

S

ofg Z7HA] of
ul

=

3}

) H

ok 2=y AIS

AHoz Ad 87, 8 F /e Adrte] &EujEo] 9lo] AIS AlH|
o] 9] o]

== 7]+

S

571 9)

G

A

Aol Wsts ARy ¢

7N

=3
=

A

=

-

i &4

Fal ok whebA el A et

5}

-

H

o] &

2 vha

]_
tol 9]

-

°©

o]—o
w}e} A

H

2 U] AIS F-XAAdn]9] o] &

Aot
e-Navigation |7

o
[e)
| =]
24



A7) Yall A7 D FoTe AIS 7<e A3 AIS ol &3
S FAFSAT S FU T2 %E&xloﬂ AIS 3 o] §&5H73
3}

Mo sy Fugst dARgGEE FA6 dulstel )
Faslwel kR o]§AFL setHAm, FAHY]
(ITU) WRC-12414 A 'J

- vii —



70

o
W

2. GMDSS 9]

13

3. e—Navigation ;‘(ﬂ 74] 1]:4%1

40

46
o0

o4
.56

o8

\e

B

olo

1 (AIS) ©]

1. ZA 7|7 2 F QIO AIS 7|1 A coerereemnnrennnnnn

e
2. 7= AIS o] &€

J

ZO
Gl
<

o

]

a9l A

14

77

o SRR LA R R AL LR L R AL AL AL AL ALY

104
104

N

mr

~ viii -



111
135
135
137
139
142
142
143
145
153
177
177
184
184
196
199
210
218
218
229
229
233
237

o o
< Gl %o
N =
o 5 - RN

ZT : : : OF : : o — : : —_ : : : HT W : . : X

: S I T et o N g o P _
N A - B S R T A
— - : & D= : ) R ~ Jfl r ~ : :
W= X do i m_ﬂu o N woLm W = /N\L W\ = @ oo ML : :
EEEERSESSEN BE ST L
X o i W BRSO N EK W N : I X i = : :
WOy ow RO E ol og B R @ g o= L
R o WX, W BT T — o & XTI, 7 P
e - Bl == ® T T W5 P
o . o N o o N o3 mj :
1 ) — NN ™M — N o <f ~, — NN o < — N M :
o <t T - «@ [NCRE
" ® w o x e 5

<p LO

—_— =  xH
3 X X



AN A A A A A A A AAAAAAAAAAAAA
=~ N = < =~ A = < = R~ I = < = A~ B~ SO = < = < I < ISR = < < <

=5

£ 5 A

1-1> AT U8 @ H O] i 3
2-1> SPAZA]L HO]E] 55 correrrrrrrmiri 6
2-2> GMDSS AAl =9 A - 5 FAIA] H] Gl e 8
2-3> GMDSS 8% el mhE H] A ] e 9
2-4> s Fdrgabar Ay Bl e 2002 ~2011d) - 11
2-5> e-Naviagtion@} ZFFEZES] H QL crererrreremrnnesisssinens 15
2-6> e-Naviagtion 3l & FEE e, 17
2-7> e-Naviagtion afj<7-el W& SAV&(dH=—alet=) -+ 18
2-8> e-Naviagtion 3|92 2 217|093 - 18
2-9> PR IMO FATA T A2 o 30
2-10> ¢t=3 e-Naviagtion FXIZAEF B TpA|] ceovereereeeene 32
2-11> A A E SPAFITLAZ AL T coreveeeeereererereeenenens U
2-12> | FAakH-9] SMART-Navigation S A -« 35
2-13> e-Naviagtion T-EA] HBFE v, 29
2-14> T A E MR FZAR] &) 7FEI G coreeeerreeemsmneennneeiens A4
2-15> =AML 2 QXA KR ENAR] 3] 7FF B e 1
2-16> 914 M1 391X 4 A &7 A 0] F AR 5]
2-17> U222 A1 7] B 7FE B o 44
2-18> Zdtupt) FFF AR S TFASE e 57
2-19> 259} A4S A]Z2HIG] H]IL ceveerrerrrsmmenmnininieieieenn 59
2-20> AIS ADAHL LZEZ BT e, 62

2-21> Class A%} Class B =8A159 A5 &7AFE v -+ 66



AN A A A A AAAAAAAAANAANAAAAAAAAA
e B =~ O~ A = < = < = A~ = S = < = I~ = = < = A~ T~ S = < = < I~ < R S =

A
=3

2-22> Adt=r& Class A &
¥ 2-23> Aet=& Class B
2-24> Class A%} Class B9 #WAJA] ©

2-25> Radar

2-26> AIS A1 A A
2-27> AIS H314 AA

3-1>
3-2>
3-3> 3
3-4>
3-5>
3-6>
3-7>
3-8>
3-9>

3-14> MOB %] a1eAFE
4-1> VHF tAd Add8k o
4-2> NBDP 3]7}¢l 3}
4-3> AIS Sy} o)
4-4> AIS 71A] =4
4-5> VTS A" 441 7|5

iy

SART % AIS-SART H

........................
...................................................
---------------------------------------------------
..........................
...................
........................................................
..................................................
.................

--------------------------------------------------

.................
..................
.................................................
...............
..............................................

---------------------------------------------------------

& 5}

il o

Rk

“

-,

........................................ |87



=

A\

=

VANVA YA NEVA NRVANVANVANVAN
IR C =T R

=

A\

=5

4-6> A} VHE e F3b2= 0] 83 3 v 190
4-7> F8 VTS AH Fope B A28 FE s 192
4-8> ZG ) (VHF) SHAENE AR A 7] F o 194
4-9> KT AurE st A S (GB A AD) ceorvrmnrenennnnns 212
4-10> KT AEEA D A S SHFEHA]AD) e, 219
411> KT AEFE T E B e, 213
4-12> KT Adetd= 9aiHF) &8 534 4% - 213
4-13> KT Ad¥Hid=r 299KVHF) & 3 a9 - 214
4-14> A= AW A3} ZdEAl o] F B e 216
4-15> F23] AIS FIb 7R QA e 297

- Xii —



1-1] A7 AZF 2 HFH e, A
2-1] SIAFAF-E& ZEAA] A9 BFAF TF e, 6
2-2] }*%/bl%loﬂ/qq GMDSS %OOX]%] ........................... 9
2-3] GMDSS 3] & FEE e, 10
2-4] e-Navigation ZJYd e, 14
2-5] e-Navigation T-A Q.2 s 20
2-6] IMO =% +4 % e-Navigation & ]3] -

2-71 IMO e-Navigation 1B S ceeveerrernnnnninnnnenn. 2%
2-8] DSC AR seevereereressesisiiiiiiiiiii e 39
2-0] DSC ZHAI T O] T cerererrrrerseiseieinsiesississiseeinn, 40
2-10] DSC TZHFH cooviii 43
-11] SART FFX] coevereressesesisissisisinisiiiiiiiiiisses 47
2-12] SART ZZFI ] corererermmininiiiniie, 47
2-13] A EPIRB -eeeeeeeveeeessveeesssneemnniiiiniiiiiiiiiiienn 50
9 14] UJH]EI 222221 7] weeveerernssesessssssssissssssssississississsssnes 54
9-15] ZTFIFr)] OFHFEFILA] Z BFAF | ceeerererenenenenseinennns 56
2-16] AIS BFE o] FEAI IR crerrerrmmrenii 61
2-17] AIS }\]111%1 BEAITF GEA] T e 62
2-18] AIS Z Q] TFEA] orvererrereminiii 63
2-19] AIS Clagss A X FEA] eerrereemeennnssiseesens 65
2-20] AIS Class B ZFX| FGEA coeeeeeeemmmmmmereeeininns 65
2-21] AIS Class A 2 B9 A] 28 EEL s 66
2-22] AIS WA A] FEA] FA] o 63

~ xiii -



2-23] AIS=SART FFX] wreeeereererereerereeneseninieineenenienns
2-24] AIS-SART ZHH IE coovrremmninieiiiniccens
2-95] AIS-SART EZEI5 v
2-26] AtoN AIS UE: S g O] erveerreemreemnennseinnnes
2-27] AtoN AIS WA A ERES o,
2-98] MOB FZF | woeeeerereeresersesssiiisiiiinens
2-29] MOB ZF-8-of] eeveevererrniiniiiies
3-1] AIS T ZA| 7] T-7F FZA A oeeeeereeeeereeeees
3-2] AEkz}lE A 2] (AIS) 6 TP e
3-3] A AN] FEAI T e
3-4] AIS AlZ7] =g o] FAE o
3-5] AIS A7) FAR AEABL o
3-6] AIS A=7] RElE A EAZEILD
3-7] AIS A=7] SFElU T2 L FEIE o
3-8] HAF O3 AF ZAF A A I e,
3-0] EAF OJBAF Z A F A e

3-11] 1619~1621MHz ﬂi%ﬂﬂ o 3 ZAE

3-12] AIS FAHH] BT (FAF) v
3-13] S Z2T T HI(FLA}) s,
3-14] AP ATS A B (FAF) s
3-15] A ZFE S3 AFLFIH(FAF) e
3-16] BX SFEAF AT A R T e
3-17] 156~163MHz 9| Ful g8 SAHAINEL
3-18] 161.9~1621MHz thfe] Fui= 3bd S ATN L

- Xiv -

...... ’74



3-19] AIS FAHH] BEXE T (EI) e 121
3-20] &34 H}E(%_X}J_‘_) ................................................... 121
3-21] AEFE AIS AR (ZIE) v, 122
3-22] A ZFE S AF R T (ZIE) cevrrernnrennineii 123
3-23] o AR Y AT A R T e, 125
3-24] 156~163MHz the 9] Fup= 2 SAAIHAS) - 125
3-25] 1619~1621MHz t92] = 273 S7843) - 126

3-26] AIS F-AAH] B E (O] GR) e, 126
3-27] &34 uﬂ(oq TT2) reererrrreeeeeee e 127
3-28] AHFZ AIS A H (0] 22) oo 127
3-29] AJZFHE S5 AFEEHBF(O] ) cooeererreeereieeeeeeeen 129
3-30] T1AF A A Z W Z A E A e, 131
3-31] 2T (AT e, 133
3-32] A7 &3 AFL S S AE) ceeerrerreniie, 134
3-33] 4 @ B3 VTS AHE] AT e, 135
3-34] VTS AE EUEE A e (EIE) i, 136
3-35] VTS AE FUE ] A 2E (O] F) crmrmmennnennnn, 136
3-36] AIS-IMOB AHZ- ccveeeemniiiiriniiiiiiiiiiin 138
3-37] AIS-MOB 2= & (O] G7) worrvererrverensnnenniniannnees 138
3-38] AIS-MOB 213 Al B BFH(O] ) reerrvvverersnnnneens 139
3-39] AIS-MOB 2135 A IEAJ (O] G) weerevrrerenvenmsnnannnn 139
3-40] AIS FA17] MOB Q] ceeeeeeeemsneemmeeennieni 140
3-41] JAAE EYUH AIS-MOB %A &3 (e5) -+ 140
3-42] #AAME MOB ACTIVE F () sooeeeeeeeneees 141
3-43] AIS-MOB $--8- R A| eeereeeereeeermeemmeemniiinniiniienne 143



3-44] &2 AIS-MOB S A] T 3 cooovveeeermminiieneiiieen 144
4-1] AIS 7]A] T FLE FHEF e 185
4-2] :5H/61J—J7_%371:};<4](VTS) ;g;z} ........................................ 188
4-3] VTS-AIS AA ™ F-= T3 coevvrreermm 189
4-4] G D AN VTS BAE FI5 @191
4-5] BAFF 9 BARAIEF 2 QI H G T e 193
4-6] 2AH8 AT 2 Radar BA T e 193

7] T T BEATF LA IR e, 196
4-8] T T EZ2A 2 T T e, 197
4-9] 8 O UBAITIE v 199
4_10]TH O}]jo/ﬁ]_nc} z;si@o- ............................................ 200
4-11] VHE-DSC & HFA] cooreiiiiiii 203
4-12] VHF-DSC TJFEHFOL covvviniiiiiiiiiii 204
4-13] 3 AU A2 PE FAR AFeolA - 204
4-14] DB AIS 2 7F0] 8] ALS H L wereereresresseessesenneens 207
4-15] KT AuFLA A1 H] 2 7P s 210
4-16] KT AP A 3} A2 TN s 211
4-17] KT DSC, NBDP A H]Zx FJWd cooeeeeereeennnininnnnes 212
4-18] KT AEFEA QAT QX I coeverrrrnniniiiinin 215
4-19] VDES 71 I coermerniiniiic e 219
4-20] ITU H/d— VHFE g S S oo, 220)
4_21] VDES jﬂgﬁ]g ...................................................... 2923
4-22] VDES ZIE T o 224
4-23] VDE QR HFOF coovveeiiiiiiiii 295
4-24] #7-& HE S Ad-hoc ZF 7]&/He B3 - 229

- XVi —



230

f
i

S

[19 4-25]
[Z19 4-26]

= XVii



3 <t

T
-

| A1 71 5+ (International Maritime Organization, IMO)

R

5]

9
RESE:

3

=
=

°]
Al A

—

AA=(GMDSS)E =9

s

a7l o
=

= AAE =

1

0%

0

mo

—

oS

#

=
o

A1/ v (EPIRB)

A
A3

i

)

g

]

ARMAADE 2

=S
<

Z

AlS+=

NI

H

. wekA AISe)

-SART, AIS-EPIRB, AIS-MOB

gk AIS

o
-T-

Aoz AE 87(161.975Mk), ' 88(162.025Mk)
wjEo] lo] AIS 4]

T
T

a8y AIS

7Rl Ad qko]

=]
=

=]
RUN

7
Nlo

HAF717-(IMO), =741 715 A A ¢ATU)

I

5]

7] 9]

iools 7HA die

S

&

Working Group<

jud]
=

291918
o 5

b

5]

}t]:

3], ITU WRC-12014 AIS 214t

]
A

ox

al

5

Ll



olo

—_
o

)

.
10
ol

v

o

el

—_
10

Bl

%

AA7E &q-E



el S

T
-

_(H

=1}
]

SERRE
Aol

l‘&

X AR olp
7
= W oS i
)T N i
m OL ‘_t olo -
B oo T T i
~ = e < o) :
¢ T 5 L < % |
= = = 0K me |
s oy P o | T
N — > .LIL —_ o ‘_ﬂo.ﬁ ‘_&Mo
u_.o n_m_l Eo M - © 1 <l olo B
o o I T 9% | o Aw.mmmﬂut o B
o+ " o - Fol®m) TLEl e
) . ! oo —
o T D o U o I
T - R B | P, | b
o o . 2 o B | ot
i o X ‘I_IJ. N —
B 30 B E = oD | <L
do gy BOE R gy 0 o RN | B
CI I Ry Iy DB e |
A B G e
o AF o K TR A o) o =
T oo g R Yo 4 PFFTE | oD
o B oﬁu w_ T i THHD | T
., o % 0 = ©o o o o o
A Mrm © T T g m% @
g = Wo T T =
I S e |2
<Xt wo B o 7P el
T M < N X o %o 1o F ap
a0 < % ” Nd o i = < e
o B = 2 oF M- ey T
X g o n o T <) =
o % ﬂ.o 0| o ar B 5 = % Mo do
oy B op o B wﬂ i ok ® o
T = =T BT OB —~ . .
S S T N &




ath!

=0
o)
5

==
-

A}

f

9|

1

obef [¥ 1-1]
P2

Fef 4

°

%

2

SHA/AE A

%l

HHsAUAEYE §

=

£
ing

Engineerins

EE

=
di

Radio

M +E A HEE
< ojefim;gately
Institute for Future

]
® o
FL-0|8 Z&9gerHy

+ RUIS HUAEE FHEY §8 BY

SEY Fa-EBS LS

O 22X 2 41a3H| O G AIE| B
* VHF 09 SR R o g A 2y
* HANT PN TN 018 AN Op

+3
S5 E4 Afol

A
SHUIT R4yl 08

HYREER A

157 2

-

O

A
3
N
ﬂ

—~
o

X
TH
el

o
<

N

i+
=y
i+

o
oF
el
o

H

ol

T
A

%
o7

ATLATNI} AEZA AP £

Aoz

LOLN
HH

N

%

Tor
<

)

-

)
N

o
~
my
oF

o

%

)

2]

:ll
QAo o7

o

B!

o
N
b
N
L
o}
=
T

g

fite)

ol
i
i+



A A< W)

Al

o

sAO

)

S

A14d

VHFE #/d7du]o] 2

Aol =

=
o

o] FA L, @AY

ol = MF/HF
1982, H-5 1992744 571 9]

o] EQlow 91 st 3 94

W

3R
R

B
file)

N/

<

o

fAHE Al INMARSAT 94 %41

9

3)

of uhe}

=]
i

3)

2 Bl b

99

TE @A 7EA 2

-5

19924 ©]

= B A

&f & ofl A

Fol AlA ] o=

o] &3

Ald =

A = (GMDSS) ¢

o] 7 el A4l (Narrow Band

NBDP),
(Search And Rescue Transponder, SART), ¥4 ¥]

(Digital Selective Calling, DSC),

Printing Telegraphy,

Direct

9127 4] §-

}E}

Fol =

H] (Emergency position indicating radio beacon, EPIRB)

B

ot

B

ETRINA #& A5 F

o S A

o]
AA

WA om A sE 1

u gl



- - 1 == = I = = 1k
Z7] A 371 A @A SH%%;J me sgEal
(1980 th) (198213-1992'Q) (1992d °]%)
Hew] o]
2] Z Al X A EA] o] =Xs)
‘—’—1__%_‘1__01__ ‘14001__ H GMDSS H %)1\_]_}\11:]]2:
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AEAe] w43 d, AdE9 d8d HJE a7 STuided o
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o AIS position report

o AIS AtoN

o Digital Selective Calling
(DSC)

o Long Distance Identification
and Tracking

o Differential GNSS

o NAVTEX/Safety-Net

o VTS coordination

o Emergency SAR
Distress and Urgency

alerting/calling

(0]

Weather data

Ship reporting
Notifications to coastal
States

Port arrival notification
IALA Maritime
Information Objects
Electronic chart update
Access to vessel &
equipment manuals
Remote maintenance &
service

Telemedicine

o Voyage orders

o Commercial port
services

o Operational reports

o Crew personal
communications

o Crew e-training

o Cargo telemetry

o Passenger Internet
access

o Point to Sale

(%% : TALA Maritime Radio Communication Plan, 2009)
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T & GMDSS &¢ A GMDSS =% +
VHF Ch.16
VHF Ch.16
VHF DSC(Ch.70)
E A MFE/HF SSB
MF/HF SSB
MFE/HF DSC
B A ME/HF NBDP
(L600E ©]4) (PR )
Z39 =] A AR HFEFELX] 7| SART, EPIRB
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T MHlel - Yes Azt 9l A2 VHF, SART, EPIRB
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# RCC : Search & Rescue Coordination Center
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<3 24> I Ab L B 9 2 SR (2002 ~2011)
w9l 7
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A vz 3z | 38 |34 | 48 | 35 | A9
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2003 | 5,656 1,473 709 | 2911 262 163 138 - 5,526
2004 | 5,401 2,076 231 | 1,730 257 149 242 716 5,246
2005 | 4,684 2,237 216 | 1,128 203 123 214 563 4,464
2006 | 4,873 3,099 513 591 188 106 248 128 4769
2007 | 5,530 3,429 345 | 1,121 124 163 295 53 5,460
20081 | 4,976 3,307 158 507 130 52 425 397 4,927
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A 66,537 | 31,771 | 4,258 | 18,233 | 2,477 | 1,348 | 3,354 | 5,096 | 65,333
3T | 6,654 | 3,177 426 | 1,823 | 248 135 335 510 | 6,533
A SFeraA B FololA)
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SRR PESTE

DGPS ZIE=

a VISVMS

45 : ship-ship-shore-shore
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e-Navigatione 7|& |G FEo = WHIE FAoy, IS 7=

FEag

<3} 2-6> e-Navigation &% 15

e-Navigation | GMDSS g &

1 Al gt Y (Inside port)

2 Al gt ok (Approaching port area)

A Al FoAds A A vFe] AFH(eF 53l )
(Coastal navigation out to cell phone coverage)

2B Al VHF AW =] Helel Ata(eF 2530 2])
(Coastal navigation VHF coverage range)
Aok (¢F 10030 2])

4 AZ (Coastal approach)

5 A3 3] (High seas)

6 A4 = A" (Polar regions)

(4 : ITU-R M.1789-1)
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<3 2-7> e-Navigation 3] F-&o W& EAl7]|&(HAut-afet=t)

e-Nav

3 4 1 2 3A 3B 4 5 6
d H]
Broadband E
phone line or cable
WiFi F
WiMax F F
Mobile B B B
phone
AIS 1.0 E E E E
AIS 2.0 F F F F
Digital VHF
voice & data K F F K
Radar F F F
INMARSAT E E E E E E
Satellite E E E E E E E
MF & HF
(NAVTEX/MSI) 2 2 2 E 2 2 E
DGPS F F F F F
MH/HF
(NBDP) E E E
HF D1g1ta1 data E E E B D
service

=) E : Existing technology

F : Future(not existing or not widely used)

(2 : IALA Maritime Radio Communication Plan, 2009)
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<3 2-8> e-Navigation 397+ W& 217 (=71
e-Nav

3 4 3A 3B 4 5
A
Broadband
phone line or cable
WiFi
WiMax
Mobile B
phone
AIS 1.0 E E E E
AIS 2.0 F F F F
Digital VHF
voice & data F F F F
Radar F F F F
INMARSAT E E E E
Satellite E E E E
MF & HF
(NAVTEX/MSI) E E L E
DGPS
MH/HF
(NBDP)
HF D1g1ta1 data B E B E
service

=) E : Existing technology

F : Future(not existing or not widely used)

(3 : IALA Maritime Radio Communication Plan, 2009)

_19_




T
Hr
=K
!
o7

"0

ol

vk (Onboard), <7 (Ashore),

P
(Communications) 2.2 A1 ¥-(Onboard)

ol

e-Navigationg T3t A

B9l

Kol
T

Sl

ol
=

o] A&, Al

AR =

2]

A]

o
) S

(Ashore)

)

o]

(Communications)

&2l

o},

)
B

Aol e},

NE =

AMICH T Afol =

L oS

SEELEHY

i

ofl &4 2 2t E A

2

a2 X2l M| A

HE5E%=

F

16l
(L0

3|27, 2013)
[(219 2-5] e-Navigation 74 &4

—

k= e-Navigation® TAL49

3] (IALA)

Bk

|

J 225l Ak AlA, A

2%

3}

=

gl

1ej#|o] =~ B

(@)
R

37 &
e vy

Au, AR

2]

A

ol

23!

)

<H
o

1

_20_



LOL J;O
- o T
= Gl o- M Ko 1“ T
—~ — X —
m° < X o 9 o o) o
. _m < 3 < 1
i a B <0 © 2 Wo ° o
H G 5 5 % N i T
Jl ey G w) ol “ﬂNa _ = w ol | W
A 24 T K | ~ B LR L o
o W - A o B w G K o Ho
Ey < mm il T L o sy ~ ® o &3
R Lk R [ o 7 W X o ]
iy T AR A o’ ALn N E o a4 T =
G %o ¥ e = oy iy o MR Al = 0 TR
o oo % - = o g = o = W . T wm o
10° 2 o N 0% s oF = [y i o X0 TH X i)
oo mw R0 4 X K ﬂ o (U o o E
o - — f ) s
T 1_1_@. O/qyT :L = * L B ooy B wrgo SN
,Mu_l U_x = 1Hrﬁ .6E . . __él i _E - Q EE Nro N
) o - I o R el 0 o © W
@aaﬂ Ty R OR ¥ o g oW = A oo
BT ° ﬂﬂ_ = ~ ‘HE _,T| o EO »ﬁ 7o o ‘_Iryl e
Ak o E i X — o ERNG - A <° 0
T E [ ui Y K 7e) R N_.o K- ~ ﬂw,._ o D T #E
Yo W% L T B O 5 = X2 %o No o = %o
X0 ~ o Ko o . o X oT oy o =
o B ® = - O o T ol MR w
= XN N = 3 o = T
il e olo N ) ML ™ = o T Mﬂ = ol T Wk ~a
™  oF > T FNC Tor L W HJ. o X 2 N Wy or
ool AT S I L oo D
o Ew op A% ol oy s NCS i Aﬂ LU 5 VE L N T b e K
° — oo " XD =
= gm_zmw%geﬂgmam1€ Aooﬂg%@
R AlMOL?EUZO@%QAQZTW
o o0 off UG = o) T - N = LN
n_AIL ,ﬁo ~o ;ou o X
| N 20 A B o) 9 o Mo
I OT._ — o= 1l dl o
_ = WU B PR o S
! {50 o o DN
__ Clace xr oo
I ~ ﬂA.l
_ I

Ee _ﬂy!
K TE i)
i

X

Al

2}
34 (scalable)©]

- 21 -

=)
=

Al A A

|
A

Al A

- A



F8

&

g]

|

A

NAFZ1-(IMO) ko] =™ e-Navigation®] =

9|

=

e
o)

oA

o
ol
e
_Z,ri

i

e
fae
=

==
fite)

s i

sk,

(decision support)

2]

IAHE A

To-

R

H

B
<]

o
;OO
Co
;T
bl

ad!

Aol )@ 5 Ao
o

9]

%

gel ¢

A}

5;]._

™ S-Mode(

A s

5]

ZHol2 7t

3}

H

Z. =
=3}

2]
o}

—
10

i

&
N
o

o

o
iy

ol
M

N

o

NJo
i

o]
o)
ﬁo
)

Dy

i}

%

o

=12l ZFAl(domain surveillance

s

TAtg 9

o]s

o

U‘——-
T |

and monitoring) 2]

AT,

A

o
g

ox

A

1

oy

~

o

0

;&
E

;T

X

o

)

ox
‘uAlo
o
oW

g we)7)

o] A
RS |

= 3oz

o

/E]-

S

3%

9l

_22_



1e) S

ol

o,
i) =28 AH7] T-(IMO)

T A A7) F(IMO) 9] e-Navigation®] 3} 22 afhd A
ZAoE HAHEA.Z=ALE 2993 (COMSAR)S A<
T - FAVE A LI(ESTW)E A stell e, 2F(he HF
4 2 50 AR DS (MSC)ol A T gt

j9

2]

IE= P V] Fael o=+
| 22 39| (BLG)
( —— | SlEe/anE/E oY
al it ] “elgis (0sO)
(LEG) -
Wat
_ ; [ £9/213] (FP)
A | sasd sy :
= | (MEPC) || Alepa )/
' 2%|# 3| (DE)
- | | SALRE M 2| S| | =N/ IS M/ MO
- ASSEMBLY ~~ COUNCIL NSO o|SI5| (6LF)
Sl oL
JEEREE ‘ (1 asidaoag
12 DM EA| [l /o7
1 42|91 5] (COMSAR)
Zhaote 2o i
- k- (SI:_LTLl) <] ‘ ! MOl = e /ChEl | ==
=3 £.91915] (STW)
s EL f
. 29/213] (FsD |

=2 1 YA - Sl el 57189, SMART-Navigation AH=, 2013)
O e-Navigation #& 93]

BN

N

4y 4
2,

We

Frabs - s r]E 084, SMART-Navigation 71& /Y R 75 A A=

_23_



T A A7 FH(IMO)= oA Au Eupel 2ol 20061 aaf b A9
3I(NAV) % FAEA - F=47x  A993](Sub-committee  on
Radio-communication and Search and Rescue, COMSAR)®]
e-Navigations gz 1o g ¥3+sl7|2 ZAAse] NAV 5332 2
COMSAR 11#} 3]9]o] 9459 A2 “e-Navigation AZFNL"S A
Aolal 20083 A &5 Ex=E A A

Faftd A U3 (NAV) B FAAEA - 472 29193 (COMSAR)
T o AEAdIY Az S I B = R = IS = | )
e-Navigation®] H3¥ % A o5 ¥ %A, e-Navigation 7=
NS S8 2 Zash A g s 918 ol & ARSI 3
(Maritime Safety Committee, MSC) 852} 3]2]7}#] H s A ZAA s}
ATt ol FA A FOIMO)= 20073 COMSAR 11 3] 2] A
e-Navigation®] 344 Q4R oAAAE AWzt Ak 47 0%
o slol A AAA ANYAE A= A FAE] AT detolet
= H TEY =47t AjA ooy, eyt GMDSS R E 0|

o

e-Navigations $13+ dHlolH T4 HELIZ &8H 5 o] o]& 1y
& AS FAstAT. A o]d tiEl] 2 847w &8 o Fo A
A-8-A} Pj-:ll/\}"""LO] A= ojof dthE =9 i o

3] NAV AE A3 7 AFex @ FAES
S NAVel ErsHA HIAdd o7 AREA QAR
e-Navigation2 ‘AF&x} 7]8F A Fojn AlEAEL RE F7Fo A7)
e e R R S P = R L s B o v = e
NAV A552F 3loo Al AA3 Hube] A8z} @ FALE xoke FAtd
AZr T, Aol wES T, W53 2% Ful, NAVIEX 2
71EF SiAREAA R EHAQ A, A 2
R AR FA, S 35 A5 st
2 Ex]), 39421 7F=E(guard zone), A

g o Aue] AN Sol Atk ofsh wAse] Fg swe] LTFAY

_24_



2 FASAITF(IMO) S T A2 EAE S| TALA)7F A Folw, a4

4 AA 9 dolH F4 W, BARA AR el Ao FuA
3 5, B4 wE FO, A FHe AaAsn BE BE P4
7] 9@ BA 93 S84 ke ARH AR T, B AR 4

o2 COMSAR HiEH 3]+ e-Navigation® 72 ARE=L
o]k Flojojof aF] 7ol olgk Ao] HolA= ¢ "vkE A HAd A
HE 98l £ 4 =g X33 ¥ s ETol doof o=

84 Al=glo] g4 o= Faksly] ¢

Aol M7 Aol AAE upel

2
S ©e e-Navigation FAZuto] H3yst zf
avigation®o] g  FBAFAWEe] AR (G =)o theho]
e-Navigation®] “g¢]ol &4 52w - 2
= TEI o8 aFEH o] o]Folxl ¥ AHES| R 3l
A 201068 COMSAR 1431 3] 9)ol = e-Navigationd] EZ%4 o}7]
B E s, dF FAgH Bw obygr wg
(MF/HF/VHF o] H&41) Al2=" AIS-DSC-ECDISe] S |
L ALEA @ FAMES AEstal S R Fakael g AldE AR
3lo] COMSAR 14/WP.6 A, annex 12 7H&3&d o™, 153 3] QoA =
AA7FA o] SOLAS Feokel]l diedel B4 FujE9o QA E dF9
APEAE @AM o R Q1A Holof sl o] 5 98] A FAAHIEY &
AL quﬂo]— E]-
201213 COMSAR 16%} 3] ¢Joll A= NAV 573 3o A4 met 4
H TRk A9 Ay A Boold tE AWME A Fo] A&

Holot AJR ] Fr g AxEA o]z ko] © aE 7] Ao A

_25_



e-Navigation 7 2f
ol A2 2ol

e-Navigation H 2F e-Navigation ™ 2F
74e H|ok 2ol

2006 2008 S{Zj 2014
€ >€ > € >
i
g
N //
=" = — | nd —
et et Her o2 H 3l pe e-Navigation -1 &
* NAV, COMSAR » NAV, COMSAR, STW

+ IMO Correspondence Group
on e-Navigation
« IALA, ICS, HO

I
o®
N
=
]
=
@)
D

Z,
Q

=.
wQ

=
@]

=5

™
08*:'
o
oleh

—

A (EU)S o] ZRAEES /U3t o 2N e-Navigations F37|
stk WA MarNIS(Maritime Navigation and Information Service)™=
FP6 Integrated project=# 137]= o] ZFroJste] F-59< &] (European
Commission, EC) %ol 4 A &= (Directorate-General for Energy and
Transport, DG-TREN) =#9° & 20043 11¥+5¥ 4d3F 195 W9k § 2
5 Fapele] djfetd W ARG SR A a8 A=A
A, s BAE Y HE R 249 dS FHoRE S

ATOMOS Z=2AE = 1992d 58 19943 7HA] 471 97 FEYH 9 #
aAdom FA St ApEstddre] AA, T 5 ek ¥ 2

A9l Aol Fu71%2 A

-

_26_



ATOMOS I+ 19961 F-E 1998 74A] o] &24 QAo H A3 &
FHAESIS ALY G NE AR FEete] sk 284
S a3l

ATOMOS Vi= gstal Mk HFH % Al
2o giA 2 A8 98] 1071 X—}*OS EEZ%(Working Group) .2
A= A

1
il
A
rok
i
iﬁi
Oll

=
=

i) =
Gao] A9 GLAs 20200 v el M9 wgFAS Zaatn A

=3 A gEolH, 7ewWste] we A&
AP A FaeRWoREs), AdE AJA B oRghakEl], Sl <Al g
A Al A FHAIE(GNSS) Y] HfAol gt Fgk e
AlQbat ATt Loran-C7F A7 Wi o = A4d
&3 Non-SOLAS 4dutg didoz 3 54719 AlF
vtz 2 W 2] (Automatic  Identification  System, AIS)E o] &3
Synthetic & Virtual &Z 3% A9 A& #A|&3FAh Lok s|AFA QG H]
A (Maritime and Coast Guard Agency, MCA)¢t GLAs® &5 HS
&3] UK-wide AIS %<& 753t s F3h
F=rol sl AIS HeolH o AHH olds FHAuststr]l 3l

e-Navigation®] 4 FALAE UK Al2d" AA T3 2 F4A4
5 Rl

4
>
)
1o
)

o

gr, §4 2 A Zelo], 917 FaelAe 3
2 AR 59, wEARe B4 55 A gl
iv) "=y

nl = 9] e-Navigation &2 AAlo] At ARE A Fsle] v &

3l Alzdle] By Ao R SHHES of= Zlo HA o] U ol&



B
o]
ﬁo
W

%

Fal A] 4 (BT

R

bof, 2 o

5]

Al

ks
T

o5t Feh. 1e)

3}7]

}o] e-Navigation ©] 3ol A&

5

oo} el

(US Coast Guard, USCG)7} =& A

le—

1 (AIS)

L] oF
1o M= A&

s
Z
-

b9y

Z
o]

o

A

d

H}of]
GRS

1,

S

A~
T

1

S
PR RAR~RIS)AE A

5

;O:._

olo

=
=

]

<

+

a2 A= AIS %

5

7 A 5}
e-Navigation A]H|

5

=
=

¥ obuleh i

3 A

HH
s

3)

rJ

g 9

gkt

gk a

o] of

o
A

A~
a4 %

ox

=

—_
ie}

mo
T

B!

110
o
i

AA f H =44 e-Navigation TFH

70 &

rl

Aol Ao 9 AT AT

%

8

—_—
fite)

] ) go] Ao zH

bl tlael 2 A4

Ao A gy} Hlals

= O
=

~F

o

™
)

mK

_28_



ARAL T oA ARALZE T15% 5 ARAskal lvkal gheh2)

2008 = A &) AF7] H(IMO) e-Navigation A & g o] ol A
= FAEE JEA f4v]E iRt XSl whel ek, A
AAF & e-Navigation ©]-&2F &ALl 7] xske] W AGFAd o] 3
defat BAZL ddAA gdol BaskA HAH. =3 A o
e-Navigations A= 2233 9lo] ZUo]HxE o2 thndt =714 3}
Ao AR B H AH 2~ AFTES A THAQA FAHES v

dd daddo] tFsa = ol

o
Z.
)
=
1)@}
8
o
=)
o,
0
~N
>
£
r ol
e
_0|L
£
P—{
@)
—
-
2
g,
-
=
}
>
ki)
>
=

rlo
4

e-Navigation 785 & TaAHEA D, Au-EaaA, s)dF 0
of & s ek dd x5 Fastr w3k A A FH(IMO) =
Obd - BHot- 3RS E 93] eNavigations FAHoZ FH3sFaL 9l

CSeebs AR oAEoRA AFHor old U

, 24 B e AN okl MER Vlexs S

=




<VTS>, AR UE YA =(VMS) 5 §739] 24E sldasay] A=y

F(system integration) 7]&7fdto] & Q3 AF3to|t}

lo,
re
é
1101'

<E 2-9> FFFAER o] IMO A A e AF

. - e—Navigation
T = ( ?2333 **‘ﬂfé‘” A) | A sY B e Y
E kel
ik ?FEL D | ggpord age nAE 7A)
worgs | © U HFEE AR - AFH =2 | o '059d e-Nav. = A A7]
e A3 ASEUE Y - 3ol ARE A& RUE R - o]
= o) o} o '04d AutE e g e AY | o ‘061 e-Nav. =9 24
EHEA — 15 g o 4 — 183 Al g o 4
! ! 37 2= - aR=]
zguy |0 O3 WA AR BE | 59w e w qmg
o2t 769191 F) :
SCRRE . g T
(AFg - 539, a5 239)
18491 o] = A Al A A
- o 137 A %Wﬂoqo] ‘ﬂﬁ]/\]xo]’ o '18d ]TO 104 ) d) Al Al
A=A 200/<2405«J) S| % 1
LAl = % ’19157]]—X] 0z -orlﬂ] X]X‘j}\] =} X4 ]_ o QU A QEARE |
= A A A
o "l=ro] &% 10008 ZsteE x| o AMA S - 24T e-Nav.
sy | 7IE e HE S A so) A o
(e | 1BEFE AADAEAR | - Aed - AgA eNav. 28
e AR 2 FH 5512001 Y) T2} s 2 st iu] 7)&
T, olF RIZE ApHA B4 f R RIZERl) 9 sjelE 37

(A 55, 33325, 2013.10)

_30_



oo
K
ol

™
g

o]
T
{f

-ICT 7]

T
Nd

o

A

oA @AAel 3

Al AR =3t e] 7
I3 e-Nav. Edoz A= vk

of AAANG A A

‘0

/8’

)

-

R

—_—
fite)

0

2]

.7(]

e

)

=
T

Al
=

o
q'a‘

&

91
455
73
J

o

=

==
‘:L‘l‘

FAE 2 A
°

J\:‘JL_
=4,

=,

==

]:”

A= e-Navigation &
1

T o
-

¥

J

Atk SMART-Navigation9]

3 =
e HE e R A&

ofd At

=]
=

(e}
#

=% e-Navigation A T

=

j oy

T

°
RS

7Nk
FA 2] 91 A]

o

T

T
< €l
— =

2 81 =%
T 1

jl

AR 7}

o
A

S|

Hdoz & Al 7E -
J A tHe]  First Mover=

SMART-Navigation

5

1

k<)
H

& Atoll e-Navigation &7 Z7] +

goll Bti= e-Navigations T=3tal, 2L IAoA Aozl 7=

v o 2 =4 7]

oF b0l A
-3
S

_‘I

-

A
YEH ZAAF(VMS),

L7,

l

5

e-Navigation

o)
B!

-
It

12l (situational awareness) ¥}

At 91718 AA Zsh

o

o
L]

A}
&l 4

T
G

T

=0 =

AA
38 e-Navigation Al T3 -

sb ASH 2 oA

(0]

ek S

°

e, ® s|FA A &

arel A

(=1 PN
%

<

ARA] 214

T

°
RS

}

Gze) QEM 7Nk YR 2 o] §87

7N

o
@
=

o

ox

R

—_
110

ol
Hr

oj

o
N

[——
o)

o)
o1

<

_31_



¥ 2-10> =3 e-Navigation F2 4 U 3}

FA A= A F-FH 3A
SAVEREE AE H o 3 FALaL A7= A
Sl Zo] HQ 3k o e-Navigation 25 AH~ & 7|& 7
A7 s TG H o IAAAFA FA7IE AN

=

) o ) _ ; ; Z3eAgHE =
Aokol By = o 5 |0¢€ Navigation <%+ Al =
AgLAARG AT BHL | gza gaagn A
o ZHAIH HAE TS AAA F5

= S5 F7 AMAY FEFA
ST o #aArenE A @ =e F

o ¥dH M SA4E A% HAE v
o AAAl Freo A FAAA Y
o e-Navigation 1] - A H] 2= QANFA| A vl

(A iy, 4325, 2013.10)

%, i
)
e
jic)
AN
X

T
)
i)
2
(o
of
il
o
)
N
N
Q,
2
N
Y
o
=
it
N
N
—|_l

-
(International Hydrographic Organization, IHO)o|l A 2010\d =< 5} t}.
A A7 F(IMO) 2] e-Navigation Z A ]2~ &S 9 3F HukA|
7w s S O S= - JAx2-AE -S4 5 AR A
23l AYS #1% A AN 94SFRYEE Ve, @
-

o) Auik, A

N

=]
=4

[ef EE:_ pi8s —2" =
o]&= g FAMAGE wgk FFAA Vs Y, @ Askwold A
= 5

AT 2 A

Ty



=
=~

A AR @ MY 2

E CoC- e
_mw TN EM gt éur
X o = o) =N
aﬂm%7 A
1237z STIRIEEIE
~ 1_.7 jp— =1 X —_ N [t
L dr N g 2 N K
Enwkﬂ *J%@ﬂﬂoﬂ.@qﬁ e
do .S X T I o N o
R Y aw o I ’
— .9 '~ %0 = K° K _!L #O — ll ‘u! H
N = N ﬂ_% X o K == < = N l| N
o X oF oo — o oy
ﬂ 8] el 0 ,H_OIL < ~X E —_ F'e) —_ N
I Og@omﬁﬂ@%@%i < o
e @ = o N N 5 © = 14 o) K] X Yy = ©
,A.l_ ok Tv | ﬂ —_ — " ﬂ_Vv,._ -
%@%%% %,m@%__oquyﬁ o
" =3 -~ 0
o w_m T o R g _MA . mru o Mo mm 5 7 o
SRR R = uwdrumohﬂ i oW
% <0 [ © i —~ +
g T E g%l_z,%xiz, to F
— o IS o = H ow o —_— T =
S T w = S & o T 5 N ML
e TR R NG i O N m P
e TRl eopoﬂ,ﬁowiﬂi T
ﬂ%oaﬂ@ @%é%%JEﬁ%ﬂ ar
s W o )
0 v o _.,/l._ _:TI O ﬁl ) o° =K = R “ﬂvll
oo T o X Ak BK -
o Mo = =) 5 o= — - of (S
Lo me —~ oy o NG o — Uo
= T % W o W o T B B =
X i) J;NO Mﬂ ,Ul fi9) \Iﬁ o ;Iw_ﬂ —~ uAl_._ el 5 ‘_Iﬁ,AI "
(N |y -~ 2 T oF o X yﬁ R ,OI o~ o°
— ) m,# o] 5 S o W o W X o . HoX s
9@%%maﬂwq%ﬁ@@mgix 7
= o w2 o I = oK% - T
AN 5w M@Mﬂ%mﬂwwgg
g i oK - N HM_ il o - NI ) o — T ok =)
O g T ok 2 - oz AP T N
e @ X S N\ BN W Rl o =t mo 0 c
x%mﬁ]EEHJ_/nuTzo&o%nn,wWWEOJ.L,
N o B = = HP R X = N %! oo
EO — X 1o # ~ 7AA iy
3 ~ s o e froe
of = T~ 7w
™o e T ~ o
TR = T %o )
o ﬂﬁ 7o Orv 3
o

- 33 -

ot

°

T o] ok



3)

=
=

==
=

el #4EA(VDE) 7145 -3

2-11> A YA

A
ar

<

el
=
N | B
B in &
&3 |
M~ x|
| % ~ |
B — X
oy mvﬂ | %o
B an
| e
o |®|F |2
o | | ™| 2| ®
~w T
Mo | | | WR
o | ag | N | R
ol m | m oF
2R % |8
AR Il e il
o @) @) o
iz
R %o
B | % | B of!
_

o

%

o
NF
el

Ly

il
T

Mo

= =AM = 7]

-
It

A AL7]+(IMO) 2] e-Navigation

)

=

& 2014 = A

5

51)4

IH
N~

i
?)
H

N
B

o

A

7 e-Navigation % 7

St
=

sio). o] ¢}
2 =7} 7F e-Navigation A X A A

(e}
J

e

tol 7ol d7|t E=

= A 7]

1

°©
T

o

=
=

o
8l

S}

al

S
S

T
a-

sho] of

==
T

S

o]
S A2

%

=714

©)
=~

e-Navigation ## 7

ml

o
o
ol
ol

AA T

-Navigation

o

ﬁﬂe

5t

A=

= =7} o

go

st
ol

Big-Data 2] | Al

—

o

(an

!

S|AF ool A w7

)

& = Al

)

=

(¢}

=

=1

TAET T=
— 34 —

jud]
=

7wl A sp



e e SMART-Navigation

==

AT TRAEE oy 2}
<3 2-12> AR SMART-Navigation =F7%1 2HA|
T B F8 UE
o =ATFAM1371, M.1842)& F Ao wh=Esls afjak x4
VDES(VHF Data Exchange) £3%4 Al2~® 7jur 49

5—H /\]—U A 1’47(] 1=
VDES 737]A =
dolE &4l 71

SRRk
34 VHF txg 41 A|~=l(AIS, ASM, VDE)®| 5%
+& Al&E = odoly AEre A

g5 HAE VDES Al=8l 7nke] 45 FAlMw 2 7

FHAEA A"
MF/HF S247] A =
tlolH &4l 7=l

Z:_

A TFA(M1798)S HHE35l+= st A€ HF £41 Al 2~H
WA 8 Al
ZATFAM2010)S B35 4 A" MF E4 Al 2~H)
R T LIPS

o gEA o AP 7R T A28 A7
HAEHOE B4 |o AT ST A% AgEst 3 A5 7
Al2=dl SAFA A o I S A W enavigation A B A H] 2~
Alz~E] 7Yk o dAFEAY dHolH HelvlE s
=29 A gAE | o &Y ¥ avidEel 9AH-VDE SAFTAEE A 9 A%
VDE &4l& o 914-VDE §HAlE 918 AdGAA A L A=
AAFAA ML | o S14-VDE Axule] AETA W ASAY
(FA  AFFAE - S| F e 7] =359Y, SMART-Navigation 7|<
i 9 = ALY 2 &, 2013.10.)

Al

=

=13

=

[

1=
=

1
o

VDES %@/\]i%}(ITU—R M.1371 719k AIS/ASM,

dolH &4 7asd

4 o
ITU-R

842 714k VDE) 7fto] @ W&oz ta gl 9 A 24 )

=

3 (VHF) 156~163MHz Tt <

HAEdely FAl

o

=

& A

L T R
RS P!

O X

Al~" &

_35_




VDES/MF/HF§ 574 7145 Alads ARSe =W, =29 4 o
A"Y VDE &41& Ad"EAA /e 4-VDE A4 % HAZsS
156.775, 156.826MHz tho] AQ ¥ttt webs 919 A7 SN H
ITU) "gAE A ko] wel Fue Lo s o Sstolok s, )
g A wE FAAR o fAEEE g stofof Fit

©
il
o
o,
o
o2
N
>
“z
ol
Eﬁ
al

o
>~
=
Sy
Jo
e
~N
e
B=)
2
%
re
iy

S
7} 20280) WIE F AESF AEH o)

7} xl g E]ojof 3 Aot
gk 7]d g}

e-Navigation®] =P o2 o8 3= 7| 5 d=nF, WA ZA o
a4 A ol 98kbpsellAl  VDE(VHF Data Exchange) Z=9o=
300kpbs7H A &FdE ™, A sl ol A o] Al AP EA, 3], S A
Hol Aad 5 vy =3 vty S4bo] §A FRr-AL-thEo] 7t

SHAl # T,

rlr

al LRSS el ol
F 9

ol gxpE A EdE WA A9 A FHP 2 5ol FPH
REdRond QVRasl danm: wE Aute] FAXswe] A
o glo] 3 g % ],

_36_



mK

o

A 1]

=

of wet IT71AkA A 34
ol

=

==

T
< €l

=

shr, A

5 ©

=

o] 7}

A A7k} v ol

b

T} 2 % e-Navigation H2=E H|

o ©

AT
il

b,

e-Navigation& <173} 7] A

G

=

u] g8 7ke] 7}
vl

o] 7}5

=
SEEETEE

Tl

=

=13
=

~

o}
0
s

ol
HH
o
oF

ol

o

KH
L

o}

N
~N

Qe

o

| LY

af

5

[e)

T

CRApS

=

=

ml
=

 —y
a-

T

3l

7FA a2 lt}. wEbA e-navigation
[e)

L

ok A

S

PN
T

FFowH

1

ke
=

PN
T

&

o
=

Sl
g g
glo] W3ty 1 ¢t} e-Navigation

<
A

)

file)

0
T

F A
A=)

[s)

3 of

o

RETA

[¢}

Al

=

=1

Al

T
It

}=2

[e}

F(The International Convention
e}

=

for the Safety of Life At Sea 1974, SOLAS) A|5% A|13%0] 2]
Z] A H]

-
It

:‘sﬁﬂ le)
d=

of whef

T

T

_37_

BB

A

&l

ba Qlekd whea

T

°
8l

°

T
ol
fi

5



2]}
AA, 71=dd-S BdA T Frol A duke] &) - A - Ahg 4
7bsetAl gk ol gk Ve /9148 7INke] Adut
Ao FAENE oty AuPEAR X F=A %
Identification and Tracking of ships, LRIT)% ¥3r& o}
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)

3) Regulation 13

Establishment and operation of aids to navigation

1 Each Contracting Government undertakes to provide, as it deems practical and necessary,
either individually or in co-operation with other Contracting Governments, such aids to
navigation as the volume of traffic justifies and the degree of risk requires.

2 In order to obtain the greatest possible uniformity in aids to navigation, Contracting
Governments undertake to take into account the international recommendations and
guidelines when establishing such aids.

3 Contracting Governments undertake to arrange for information relating to aids to
navigation to be made available to all concerned. Changes in the transmissions of
position—fixing systems which could adversely affect the performance of receivers fitted
in ships shall be avoided as far as possible and only be effected after timely and
adequate notice has been promulgated.
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AIS eI ] & A A7) A ATHATU, International
Telecommunication Union) A A 34521 3] 9] (WRC, World
Radiocommunication Conference)-97 3]2]o A= =14 S| AF7]5-(IMO) <]
875 83t Channel 87(161.975MHz)¥} Channel 88(162.025MHz)
= AIS A& Fas=E &dstA At

Weba AISE ol §8 %9 sguEeld e geauel o
FIARE ANPOR FEoto] AFHE /)5S sl Puol g4
E oS IR W olueh, dM, o AH, BAM, 78 e
5o gAstel @ AR Fol o] §3:, EF YE 5 FREA
Ay ANERE AdgH, 2F Sl BE A £, AISE B

ol  SAIAFZT-(IMO)= 3918t eH(SOLAS)S  7HA 6o
AIS vl &A o538 darskl=nl, BE oA, sAd o FA
&k 300 ol e EE A, wAl@edd FASEA &= 500= o] 4ol
stEAE o5 Ao w5 AISE HAlsto oF stohar 4 star 9
ouw, AIS7} Aubel ofF |2 rA8Eo] 2002 7€1Y o] FH-H

&) SOLAS Chapter V: Safety of Navigation
24 All ships of 300 gross tonnage and upwards engaged on international voyages and
cargo ships of 500 gross tonnage and upwards not engaged on international voyages
and passenger ships irrespective of size shall be fitted with an automatic identification
system (AIS), as follows:
.1 ships constructed on or after 1 July 2002;
.2 ships engaged on international voyages constructed before 1 July 2002:

2.1 In the case of passenger ships, not later than 1 July 2003;

2.2 1n the case of tankers, not later than the first survey for safety equipment* on or
after 1 July 2003;

23 In the case of ships, other than passenger ships and tankers, of 50,000 gross
tonnage and upwards, not later than 1 July 2004,

24 in the case of ships, other than passenger ships and tankers, of 300 gross tonnage
and upwards but less than 50,000 gross tonnage, not later than the first safety
equipment survey{ after 1 July 2004 or by 31 December 2004, whichever occurs
earlier; and

.3 ships not engaged on international voyages constructed before 1 July 2002, not later

than 1 July 2008;
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o IMO Res.A.694
(GENERAL REQUIREMENTS FOR SHIPBORNE RADIO
EQUIPMENT FORMING PART OF THE GLOBAL
=5 A A7 7+ MARITIME DISTRESS AND SAFETY SYSTEM (GMDSS)
(IMO) AND FOR ELECTRONIC NAVIGATIONAL AIDS)

o IMO MSC.74
(ADOPTION OF NEW AND AMENDED PERFORMANCE
STANDARDS)

F A4 715 A A G
(ITU)

o ITU-R M.1371-4

(OPERATIONAL AND TECHNICAL CHARACTERISTICS
FOR AN AUTOMATED DIRECT-PRINTING TELEGRAPH
SYSTEM FOR PROMULGATION OF NAVIGATIONAL
AND METEOROLOGICAL WARNINGS AND URGENT
INFORMATION TO SHIPS)

o ITU-R M.625-3

(Technical characteristics for an automatic identification
system using time-division multiple access in the VHF
maritime mobile band)

T A A7) E 3] 9
(IEC)

o IEC 61993-2

(MARITIME NAVIGATION AND
RADIOCOMMUNICATION EQUIPMENT AND SYSTEMS
- AUTOMATIC IDENTIFICATION SYSTEMS (AIS) -
Part 2: Class A shipborne equipment of the automatic
identification system (AIS) - Operational and performance
requirements, methods of test and required test results)

AR A Y 3
(IALA)

o IALA Guideline No.L2.8.1

AIS AtoN Operations

o IALA Guideline No.V-125

Use and Presentation of Symbology at a VTS Centre
(including AIS)

o IALA Guideliine No.A-123

Provision of Shore Based AIS

o TALA Guideline No.A-124.App.1

Basic AIS Services

o TALA Guideline No.A-124.App.9/10/11
Functional description of AIS components 124

o JALA Guideline No.A-124.App.19

Satellite AIS considerations

o IALA Guideline No.A-126

Use of the AIS in Marine Aids to Navigation Service
o IALA Guideline No.1028

Universal Automatic Identification (AIS) - Volume 1 Part 1
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- Operational Issues

o IALA Guideline No.1029

Universal Automatic Identification System (AIS) - Volume
1 Part 2 - Technical Issues

o IALA Guideline No.1050

Management and Monitoring of AIS Information
o IALA Guideline No.1059

Comparison of Different Types of AIS Stations
o IALA Guideline No.1062

Establishment of AIS as an Aid to Navigation
o IALA Guideline No.1082

An overview of AIS

o IALA Guideline No.1084

Procedure for the Authorisation of AIS AtoN

o IALA Guideline No.1098

Application of AIS AtoN on Buoys
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§ 80.1101 Performance standards.

(a) The abbreviations used in this section are as follows:

(1) International Maritime Organization(IMO).

(2) International Telecommunication Union - Telecommunication Standardization
Bureau (ITU-T) (Standards formerly designated as CCITT are now designated
as ITU-T.)

(3) International Electrotechnical Commission (IEC).

(4) International Organization for Standardization (ISO).

(5) International Telecommunication Union - Radiocommunication Bureau
(ITU-R) (Standards formerly designated as CCIR are now designated as ITU-R.)
(¢) The equipment specified in this subpart must also conform to the appropriate
performance standards listed in paragraphs (c)(1) through (10) of this section,
which are incorporated by reference, and must be tested in accordance with the
applicable IEC testing standards listed in paragraph (c)(11) of this section, and
are also incorporated by reference.

(12) Automatic Identification Systems(AIS): (i) ITU - R M.1371 - 1, “Technical
characteristics for a universal shipborne automatic identification system using
time division multiple access in the VHF maritime mobile band,” with Annexes,
August 2001.

(ii) IMO Resolution MSC.74(69), “Adoption of New and Amended Performance
Standards, Annex 3 Recommendation on Performance Standards for a Universal
Shipborne Automatic Identification Systems (AIS),” adopted 12 May 1998.

(iii) IEC 61162 - 1, Second Edition, “Maritime navigation and radiocommunication
equipment and systems— Digital interfaces —Part 1: Single talker and multiple
listeners,” July 2000.

(iv) IEC 61162 - 100, Edition 1.0, “Maritime navigation and radiocommunication
equipment and systems— Digital interfaces —Part 100: Single talker and multiple
listeners — Extra requirements to IEC 61162 -1 for the UAIS,” April 2002.

(v) IEC 61993 - 2, First Edition, “Maritime navigation and radiocommunication
equipment and systems— Automatic identification systems (AIS)—Part 2: Class A
shipborne equipment of the universal automatic identification system

(AIS) —Operational and performance requirements, methods of test and required

test results,” December 2001, with Annexes.
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(vi) With respect to Class B AIS devices only, IEC 62287 - 1 International
Standard, “Maritime navigation and radio communication equipment and
systems —Class B shipborne equipment of the Automatic Identification System—
part 1: Carrier —sense time division multiple access (CSTDMA) techniques,”
First Edition 2006 - 03 (incorporated by reference at § 80.231).

FHadste | FAAE 71E7]=E& EU A A (Directive) 96/98/EC
A AR Ak AlFRAAAE B A Ho] fidh Zx o7 Aol A
A

of b LABAE AN AV FolAM AT FAA et V)

o Article 1

The purpose of this Directive shall be to enhance safety at sea and the prevention
of marine pollution through the uniform application of the relevant international
instruments relating to equipment listed in Annex A to be placed on board ships
for which safety certificates are issued by or on behalf of Member States

pursuant to international conventions and to ensure the free movement of such

equipment within the Community.

A2z A= FA4d8]7F IMO SOLAS & oFoll A A sd+9 (Al
A2, A3, ADE 7lEdl uwEbok & fA S o, olyfel IMO,
IEC, ISO 715 WEXF 3lal At

o Artcle 2

For the purposes of this Directive:

(a) ‘conformity—-assessment procedures’ shall mean the procedures set

out in Article 10 and Annex B;

(b) ‘equipment’ shall mean items listed in Annexes A.l and A.2 which must be

placed on board a ship for use in order to comply with international instruments
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or are voluntarily placed on board for use, and for which the approval of the flag
State administration is required according to international instruments;

(c) ‘radiocommunications equipment’ shall mean equipment required by Chapter
IV of the 1974 SOLAS Convention, in its up to—-date version, and survival craft
two-way VHF radiotelephone apparatus required by Regulation I1I/6.2.1 of the
same Convention;

(d) ‘international conventions’ shall mean: — the 1966 International Convention
on Load Lines (LL66),

— the 1972 Convention on the International Regulations for Preventing Collisions
at Sea (Colreg),

— the 1973 International Convention for the Prevention of Pollution from Ships
(Marpol) and

— the 1974 International Convention for the Safety of Life at Sea (Solas),
together with their Protocols and the amendments thereto in their up-to—date
version;

(e) ‘international instruments’ shall mean the relevant international conventions,
the relevant resolutions and circulars of the International

Maritime Organization (IMO), and the relevant international testing standards;
(f) ‘mark’ shall mean the symbol referred to in Article 11 and set out

in Annex D;

(g) ‘notified body’ shall mean an organization designated by the competent
national administration of a Member State in accordance with Article 9;

(h) ‘placed on board’ shall mean installed or placed on board a ship;

(1) ‘safety certificates’ shall mean the certificates issued by or on behalf of
Member States in accordance with international conventions;

(j) ‘ship’ shall mean a ship falling within the scope of international conventions;
warships shall not be covered;

(k) ‘Community ship’ shall mean a ship for which safety certificates

are issued by or on behalf of Member States under international conventions.
This definition shall not include a Member State administration’s issuing a
certificate for a shipat the request of a third country’s administration;

() ‘new ship’ shall mean a ship the keel of which is laid or which is

at a similar stage of construction on or after the date of the entry into force of
this Directive. For the purposes of this definition, ‘a similar stage of construction’
shall mean the stage at which:

(1) construction identifiable with a specific ship begins and

(ii) assembly of that shiphas commenced, comprising at least 50 tonnes or 1 %
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of the estimated mass of all structural material, whichever is less;

(m) ‘existing ship’ shall mean a ship which is not a new ship;

(n) ‘testing standards’ shall mean the standards set by

— the International Maritime Organization (IMO),

— the International Organization for Standardization (ISO),

— the International Electrotechnical Commission (IEC),

— the European Committee for Standardization (CEN),

— the European Committee for Electrotechnical Standardization (Cenelec) and

— the European Telecommunication Standards Institute (ETSI)

in their up-to—-date version, and established in accordance with the relevant
international conventions and with the relevant IMO resolutions and circulars to
define testing methods and test results, but only in the form referred to in
Annex A;

(0) ‘type—approval shall mean the procedures for evaluating equipment produced
in accordance with the appropriate testing standards and the issue of the

appropriate certificate.

<X 2-27> AIS FH A AA

Applicable regulations
of SOLAS 74, as
No Item designation amended, and the Testing standards
relevant resolutions
and circulars of the IMO

- Regulation V/19.2.4
- IMO Resolution
Universal automatic MSC.74 (69) Annex 3

EN 61993-2 (2002)
EN 60945(1997)

A1/4.32 1dentification - IMO Resolution | — EN 61162
o system equipment MSC.97 (73) | - IEC 61993-2(2002)
(AIS) 13.15(2000 HSC Code) | - IEC 60945(1996)

- IMO Resolution A.694 | - IEC 61162
- ITU R. M. 1371
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2. T2 AIS °o|&38%

3 VHE dHlol8 FAlel thgh =87} F7kstel wel AIS+ si7d<t
Al AbEEH L ATk AIST B

o
) o o 1 X o U d\ld )=
AlS2 dieje] Fuka o go] FF gl weh AIS AE e F7hwlel o
F 8E Skskal gle AFeln wAZdERAYIATALA)Y A

g R

A-124(AIS AH] =9 #HE AIS @ik 2 Y EYH SH)dd m=
AIS VDL(VHF Data Link)7} 50%& =%4% 4% AsAst a4 =
B 5 Avkar s S 0 £ S S F lenE AISY] T
AR SH), j?ﬂ]ﬂ*?ﬂ?(lMO)oﬂfﬂ 878k Aukg

= wghel= AIS sfiob=r Sz} 589 AR ug 51) 59
B vH ¢ Aok Aok dEE v sibEu g o £l;
B (US Coast Guard Research and Development Center) ZA} Z3}o
mEy wWAg S5gke] A9 AIS VDL EFFo] Class A9 4§
64.15%, Class B9 4% 65.12% = H ¥ Ao} &3k AA 24A37F VDL
o] g 133.45% % FAFE AT

1

0.

<E 3-1> "= WA= BRu ATS o] @ 820121218, 7] %)

2w Z "WAIA < % VDL Type 1 Type 1<0.5
= P ERATE Load(%) | VDL Load(%) | VDL Load(%)
AIS A 1,924,553 2,078,421 64.15 49.0 29.7
AIS B 1,966,550 2,109,737 65.12 50.0 30.4
| 3,896,103 4,188,158 64.63 49.5 30.1
(* : ITU, Working document towards preliminary draft new

report on AIS vhf data link (VDL) loading, 2013.5)
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2| & 3} A T
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27
9 HAEEZ Wy Zo glon, WRC-12¢] wal 201749 19 195
24, 25, 26, 84, 85, 86 5 67] Ade] ITU-R Hal M.1842¢] o8 ]|

g Alzdlof] A3 = A H AT
ol e A 7] Z A1 & o] A (Asia-Pacific Telecommunity, APT): 20121 7N
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A AR FEel A= AISO] o] &) mirkel A Sl A WAl ol 8.
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a. oA - A7l FARL]
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a. Sydney, Australia (South Head)
b. Perth, Australia (DSTO Stirling)
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9} 1,603 35.62 669 795 70.27 64.67
102} 1,625 36.11 595 685 73.56 69.56
113} 1,659 36.87 646 697 71.29 69.02
123} 1,647 36.60 549 643 75.60 71.42
137 1,697 37.71 513 631 77.20 71.96
147 1,619 35.98 594 551 73.60 7551
153 1,630 36.22 614 651 72.71 71.07
3 1,636 36.36 570 687 74.65 69.43
T D oAFERE olg &F T 5 ol d5H &3 I

#* AIS9] BA1S Y= AEzEE (Selection Interval)S 19, 57 o]Ae] &3 9]

ek ARE FAs ] B S0~V €38 AT &% F

o) msmagey o NEEFERFER)-CARER
T el NIHESF(2250)
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9 FAAR wEw, A AIS £F ASS BT 16367,
36.36% 5 Ho =AFEZEAYI(TALA)7F AIS VDL(VHF Data Link)
b 50%E E%E A EAs A4 2U¥ 5 Uty @ /)20
MAAE REHAR, FAANENAFATY A FEF Agol o
WA Al BT 7465%, AE B A9 6943% = SAHEHO &%

2

[
Bel

==

EYXs Agd Ho & TA T stUEA fEAtel A WRC-12
AARAECl A9 gAE ol A58 Fu4(157TMHz, 161MHz) ©]
L34S SH4sA
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Draught .
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- = 37 O~ = = 1
ot [ 3-21]%= AIS AlS57] 2 Z=afo] ¢4l ol sd T
== 3T = o
AE RS (MMSD JEe z= o] ALkt Ay AIS 7| A= 3e] A
o) T = 3 o
2], AIS 4% ZEE EAIS Flo|t}.
AIS 7| X| =20l A
=]
Mupmm HATE IS Pixt S48 Murz
= olHAH=| AlS MNS ZFe
Aabel o Country ‘\\ Diftarfce Bearing Siter Lewel % Deviation
;. sanGsucHIDO ?  Unknown \ 49 262,07 0,000 ms -gh 35ddm 524 11Hz
L} (c18Inle] 7?7 Unknown ) N7 ngn 215.4° —0,083 ms —p5.51dEBqn 43, 83Hz
: CHILBALDO 7 Unknown 1 Fsoe7nd 267.6" 0.042 ms 5. 21dB M -508 0SHz
1 MOKPOGU ?  Unknown I §6.19nmy 241.5% —0.083 ms T%,Q@dsn"‘ 4 98H=z
I wHawoN ‘@l South Korea : 1577 nm\ Z50,0° -0,208 ms 90, 45dBm —499 45Hz
| WODALDO ®. South Korea j [ 6.06 nm | 250.7" -0.167 ms L57 93dBm! -495.51Hz
(] YOUNG CHABNG HO = 1§ 2991 metgys 206,1° -11,792 ms §—90.55dBmy —478,73Hz
! MMSI-440527340 @ South Korea : 1 3251 metshs 210.8° 1.542 ms 1-103, 14dBm 172.91H=
1 MMSI-440324560 - 1] 3156 mets}s 207.0° 1.417 ms 1-102.3748 107.65Hz
| Mol 440919750 = 235 m ) 2ee 1%00ms  1100.13dbrd  -56s1iiz
H MMSI-440317720 = il 201 nm ) 197.9° 1.458 ms 1-103.12408| 75.94Hz
: MMSI-440314020 - Il 230n0m 1 215.8° 1.417 ms 1-99.90dBm 1 -514. 47H=z
1 MMSI-440313220 - § 1 3234 me 2107 1.625 ms 1 100, 35dBn] ~509,60Hz
1 MMSI-440311880 - 1] 248nm 253.9° -11.708ms  }1-97.61dBm 37.72Hz
: ANSUNG HO @ South Korea = = : =: =11, 9197 ms 1—92.65dBm i T3.15Hz
H MMSI—440307 760 @ South Korea lI 231 nm H 216.2° 1.500 ms II:89.43dBm' 94 0TH=z
MMSI-440303920 - 13 237 255,5° 1,625 100, 60dE. -493,34H
: MMSI—-440303660 @ South Korea ! ‘| 2_l?nrznm|' 210. 7 1_333mnfs 100, E)Edlr:m —’5(]'?_22}-2'52
1 MMSI-440802000 - : L2352 am ) 218,2° 1,417 ms 4102, 584d 49 37H=
1 MMSI-440301880 - 1 \z.30nmiy 215,7° 1,458 ms L0z, 76d8m 110.03H=
= PMMSI-4401 17170 - 1 weszn 256, 7" 1,542 ms —100, 1 7dim -528,45Hz
A MMSI-440003380 - s Y157 meters 210.2° 1.458 ms -96.65dgm 492 SPHz
\1-.. 1, \-‘_,’ LY !
__________________ —
[Z% 3-21] Auk=r AIS AR (HF¥X)
A - =] 2= 2~ 5 OO O Xy
olg] <x& 3-7>% 16 ¢k ¥ AIS &Y dfes o4
0% He) g olth
I 3- e 3 =2 m B 3T
E 37> EF AEEs 54 2 A H(EY)
= O 2= 2= 3l -9 (0o
=7 | EANSES()) = AfF<X0H) = Z¥318(%)
At | I AAEDB) | AHEE(%) | g A | A B | A2 A | A9 B
13F 477 10.60 1,799 1,891 20.04 15.96

457

19.16

16.31

32k 425 9.44 1,881 1,911 16.40 15.07
4=} 497 11.04 1,804 1,836 19.82 18.40
52t 468 10.40 1,822 1,899 19.02 15.60
62F 481 10.69 1,852 1,868 17.69 16.98

494

20.36

18.44
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=23 | BNEEFON | &% =2 0H) EEX58(%)

AlZE | GREAAEDB) | AH8E(%) | 5id A | AE B | A4 A | A< B
82} 472 10.49 1,846 1,865 17.96 17.11
92} 453 10.07 1,863 1,891 17.20 15.96
102} 490 10.89 1,815 1,817 19.33 19.24
112} 469 10.42 1,832 1,885 1858 16.22
122} 467 10.38 1,850 1,862 17.78 17.24
132} 471 10.47 1,835 1,836 18.44 18.40
142} 478 10.62 1,839 1,835 18.27 18.44
153} 465 10.33 1,833 1,863 1853 17.20
B & 470.93 10.47 1,832.13 | 1,865.13 | 18.57 17.10

obe) [27 3-22]12 99 <& 3-7>F =3 3 Ao}

520

S00

AB0

A2 =

IB0
1 2 3 4 5 =1 7 8 a2 i 11 12 13 14 15

(17 3-22] AR &% ALS AR L)
9 ZgAse w2, BEA9e AIS £F S B o 4707,

1047% 5 Ho] A= FAH3(TALA)7F AIS VDL(VHF Data Link)

7F 50%E =32 45 deAst dde 2dE F dvkal 3 7€l
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a3 Agilent 16:04: 55

0 MH=z

hﬁz

VBW:100. 000 kH=z

Brightnessf
2l

_Auto Man

Filer

Settingr
Language—>

Screen Save

KeyBackLight?r

Key Beep
On

Screen Capturing......

(719 3-24] 156~163MHz ] F5h4
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- Agilent 16:14:08 0 Systen
Brightness
10

Sysien
94,71 dbm Brightness
5

n #h1t:0 4B

Auto Han Auto Han

Setting®
Language—>

Setting®
Language—>

Screen Save Screen Save

KeyBackLight? KeyBackLight?

Key Beep Key Beep

0ff on

S e E 127744 20 ElEegnnn 5 E 12799 200 1 127eaEt A0 E 12745" i E 137 345%800 =" fF 'E (276" 000 |
f}{f 5 ‘%\\ T Prudg Oy o G, . e
5N = v i o th 5 \
A b § v i : 8 Z L e
ey X Sets 4 T i A 6 ] =
ST N 5 2 & s i
A 2, 2 o st ',
L7 _//’\1_ \ R e 45 Jnls } =
s 4 ", B = S5, 3, B -
Vs A 4 g = # -
N : ¥
A TRy ' o, i e
4 “\\\\\ N\ s & oo n /; ey ;
o b = T = 4
N 2 Saad§.0 4
i b e
% .»K_‘\ - B e
b W & = — ? R
I 34744500 | :\}\ i i C; s > &
Fa 4 o,
it 3
. fack
=} SUMSARANG1 ]
. 2 £ Rl 5.
m,—‘..__\‘ .;s‘}'// o L3 ; j @ / o5
B - =
== S N z .
-\‘fﬁ;/// \\‘ LR N e 4 =
S b .= st 9’?:1\"'2 787 gl o
T~ Si=wd gl m
e A\ = ,J/T i’ﬁ:’_—l/” o e N
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y <§Q S {f&¢::— J !Z *§:> (:)\\1 Ny &
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P matelts o
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o 7 P
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Main Cursor Map Targsts VHF Options View Other Camera System

[ 3-26] AIS FA4AW] EX ()

(17T T Hit 584719 &%
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A
Ak Y

Al

|
[\
A YL WY AT

Th b

r
PP dd P
" -

ofe] [19 3-28]= AIS A7) ¥ Z2 o] F4l
AR (MMSD ArEef ZzaHo] ALkt Adutat AIS 714 =39

2], AIS A& ZEE FAF Aol

AIS 7| X| ol M
[T]
A W AIS 21XS +AE Hug
old4+Hz=| AlsS AT e
I e U'I“I'II'V-_“"-..‘ Distaice Bearing Jitter Leval = Deviation
7 UMOSEC LB 7 Unknown % 733 192 13.208 ms —1f0.2848m —323.253Hz
f SAMYEO_LB ?  Unknown VO BTTm 42,07 13,250 ms —#01 . 404Bm 161,21Hz
GWANGYANG_LE ?  Unknown !'8,58 n 2.8 13.250 ms J‘:os.?ed!;sm 159, 7T6Hz
YEOSUHAEMAN_D... 7 Unknown 1 3.86 nmy 701" 13.083 ms Fo8.64dBmg 177.78Hz
ODONGDO_RS ?  Unknown F 1631 melers 55,7 13.042 ms F95 S3dBM -354.62Hz
BAEKYADO_ATOMN I South Korea 1 2.16nm y 231,67 —13,292 ms :7100.14‘:!8 —333.38Hz
MMSI-004403315 South Korea I 7.04 nm A a.5° 12,958 ms 1—54 38dBmy 180.58Hz
MMASI=004 403305 . South Korea II 21.22 nml 21557 13.083 ms 1-93 404Bml =349 965Hz
MIMSI-004403305 South Korea § 1825 metgrs 55,87 12,875 ms § 58, 70dBmy 167, 24Hz
MIMSI-E585558999 Unknown 1 9.55nm 1 359,97 15,282 ms 1 —-96,61dBm 1 -332, 9THz
HIGH PROGRESS Liberia 1 2.65nm] 104.5° -13.292 ms f —89.03dB T6.98Hz
MAERSK PHOENI. .. Singapore I 5.04 nm j 33.47 13.083 ms j —00.09dBryg 190, 73Hz
AP DRZIC B Marshall Istandsl - 3.60 nm | 1z.2" 13,292 ms 1 -88, 79dBm I 199, 44Hz
ROYAL PERIDOT _.. g Marshall Istag]l 7,11 nm | 16.3° -13.292 ms | —90.294B 159, 45Hz
SEA PLAIN STAR =4 cambodia { 2.38 nm | 87.5" 13.000 ms | ~84.26dBry —306, T5Hz
BAI LU ZHOU ... 4 Hongkona 1 2.66 nm! 57.9° 13.167 ms | —90.28dBrhk —375.65Hz
SUN GAS =, South Korea 'I 8.76 nm g 0.9” —8.375 ms 1-95.07dB —347.78Hz
JAEWON REGINA i@ South Koreal | 16,91 nm 144 4~ 13,250 ms —96,38dBm —379,07Hz
S CHINA i@ South Koreay | 4. 46 nm! a1.7 13.250 ms 1-88_.25dB, —309.14Hz
LAGAS RAINBOW 8! South Korea “ 3.05 nny 57.9" 12.042 ms ‘—SB.BSdB‘{: 145, 36Hz
MUGUNGHWS 21 @] South Korea 1 555 metdrs 45,7 13.292 ms T54.56dBm 230, 20Hz
KWANGYANG GA... @ South Koreay 12.16 nth 50.8" 13.042 ms 484.46dfm —305.72Hz
1 PALACE @} South Korea %2379 meters 285" 13.125 ms -57.01dBm ~-304. 99Hz
. DAEHAN NO.1 ‘®. South Koregd 9.09 fim 105.5% -13.292 ms  -41.01dBm ~332.24Hz
e e e S e R e M -

[27 3-28] A¥t=r AIS
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A | BAEEFOD & o FEZ0N) EX X3 E&(%)
AzE | GRRASAED) | AHEE(%) | lld A | A4 B | A4 A | A9 B
14} 559 12.42 1,627 1,785 27.69 20.67
22k 601 13.36 1,615 1,726 28.22 23.29
32t 626 13.91 1,563 1,726 30.53 23.29
4=} 568 12.62 1,658 1,772 26.31 21.24
52F 586 13.02 1,610 1,763 28.44 21.64
64F 617 13.71 1,582 1,722 29.69 23.47
72} 588 13.07 1,648 1,802 26.76 1991
s 557 12.38 1,630 1,824 217.56 18.93
9%} 589 13.09 1,640 1,750 2711 22.22
10} 560 12.44 1,673 1,797 25.64 20.13
114} 557 12.38 1,725 1,826 23.33 18.84
122} 572 12.71 1,701 1,786 24.40 20.62
132} 575 12.78 1,676 1,790 25.51 20.44
144} 572 12.71 1,614 1,797 28.27 20.13
15%} 640 14.22 1,951 1,719 31.07 23.60
g 584.47 12.99 1,634.20 | 1,772.33 27.37 21.23

ol [9 3-29]2 919 <% 3-9>5 2egx3} 3+ Aot}
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7ol BtFol FATOA £XHE H ZYd HEE Ao Fos)

Stk gtElLh ol A el Al o 25m AR FAHES 5l

<FE 3-11> AIS FA18-4 (4h)

T % W & v 11
2= A A 7F oA 94 5% 54
T A A B At AdutolE Al
QrEI VAL 2.5m Omni {FEIY
GPS &7] 57 GPS UTC Direct

ol
2

ZA4<2 VHF A9 A= 9 eidks & sl FAlEes 156~
163MHz 9] Fu o]&2d 9 Al B FEZFAA
161.975MHz(AISAE1)9F 162.025MHz(AIS21E2)e] F3}4 o] -8-2
S 168 &< AE A 2 Ad BE F3l FAEE AIS AEE 123070
z9)) Aoz &9t

AISE A A E upel o] 17 wob sl xy el 22507 9
E5S T8t A E FAlstEE AAE1(Class A) B AE2(Class B)
= & 450070(2,250x27 Ad)e] &S et dvh weks AIS &

Z 2AxZR 0= Class A9 Class BE 25 EASHA Ho] 18 &

rr

o 4500709 &R HH&ol EAHG

AIS Fu5 &% FHe SAAR AT BS ARE A
A= AIS= AEF 334, F=FAE 40712 A A

1587 74 24 Aok, 45000 SRAED) F P 288749 %o

ARE FAsta e ez SAHHY &% AE&EHFTE)2 9 53%
2 ZAFEAY. g olg TtEdt AdFEES AEYFE(selection
interval) 5 118 A 1,940~20087 2 &3 ¥3}&LS 22.06% (A A),

21.87%(AE B2 =45 At
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<GE 3-12> &% AEEE SA R A A (A

=4 | BAEESF0D &% FEE0N) EXX3&(%)

A | A9 AAEB) | AHE8(%) | A4 A | AAE B | A4 A | A9 B
13 189 4.20 1,998 2,189 20.08 13.82%
24} 236 5.24 1,966 2,171 21.36 14.62%
32} 257 5.71 1,892 1,957 24.32 24.13%
47} 223 4.96 2,013 2,190 19.48 13.78%
54} 218 4.84 1,988 1,983 20.48 22.98%
64} 256 5.69 1,953 1,989 21.88 22.71%
T2} 219 4.87 2,004 1,990 19.84 22.67%
8} 276 6.13 1,904 1,976 23.84 23.29%
9} 276 6.13 1,915 1,982 23.40 23.02%
102} 221 491 1,899 1,905 24.04 26.44%
115 229 5.09 1,909 1,969 23.64 23.60%
127} 240 5.33 1,882 1,905 24.72 26.44%

- 1338 -




23 | BANEEFOD = AFEZUN) E2 X358 (%)

A | (EAAEB) | AFEE(%) | Al A | A4 B | A4 A | AlE4 B
132} 225 5.00 1,947 1,977 22.12 23.24%
142} 251 5.58 1,972 1,965 21.12 23.78%
152} 256 5.69 1,986 1,972 20.56 23.47%
3 238.13 5.29 1,948.53 | 2008 22.06 21.87

obel [27 3-32]2 919 <F 3-12>5 g x3} g Aot}

300

250

200 (L83

150

100

50 A

[2% 3-32] At &5 AR (U4

¢ A AT 2d thrkxge AIS €% AES FH 23870, 5.29
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olof e, old] wel EIAHS Auk s)Fel e anS wide AR

=9l ®E3 ¥ ddete] WA v=e g1 = 919 3] (Radio
Technical Commission for Maritime Services, RTCM)+= 20124 6%
3l A A =2 9] 2] =] (Maritime Survivor Locating Devices, MSLD) 2]
NNeRxTS SASATHRTCM STANDARD 11901.1). ¥ #F9] 54

o HPEANNGA Aadel hE Hadel A5 R AEH 8T
@& AAQee Aol = MSDL AugAt dute gw $50 24
s Zile] ol Wa A FAE £ oglom, Aae] Au E=
Mk Aol w9l AB(Aa)E WA del ok Ed Aug
o WhAelzh TFR FAY) BE, BF dEly 2 ALdFFEA

E.4.1 Channel

The AIS MSLD AU shall operate on dual channels, AIS 1 and AIS 2, in the
VHF Maritime Mobile

Service band, using 25 kHz bandwidth, according to the I'TU Radio Regulations,
Appendix 18.

E.3.7 Output Power

The nominal radiated power (EIRP) of the AIS MSLD AU shall be 1 W.
E.7.3.1.3

The radiated power shall be at least 27 dBm
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(500 mW).
NOTE: This equates to a nominal radiated output power of 1 W with a —3 dB
tolerance to allow for antenna gain characteristics and temperature variations
E.7.1.1.5 Frequency error
The frequency error shall not exceed £0.5 kHz, under normal test conditions and
+1 kHz
under extreme test conditions.
E.4.4 Spurious emissions
Maximum 25 pW
108 MHz to 137 MHz, 156 MHz to 161.5 MHz, 406.0MHz to 406.1 MHz and
1 525 MHz to 1 610 MHz
E.45.1.8 VDL access scheme
The AIS MSLD AU shall use modified SOTDMA for the transmission of
Message 1 and Message 14.
E.4.2 Parameter settings
Tables E.1, E2 and E.3 are derived from Recommendation ITU-R M.1371 and
give the parameters required for an AIS MSLD AU. For the meaning of the
symbols and additional information (footnotes) refer to the appropriate section of
Recommendation ITU-R M.1371.
Table E.1 - Required parameter settings
PH.AIS1 Channel 1 (default channel 1) 161.975 MHz
PH.AIS2 Channel 2 (default channel 2) 162.025 MHz
PH.BR Bit rate 9 600 bps
PH'TS Training sequence 24 bits
PH.TST Transmitter settling time (transmit power within 20% of final value.
Frequency stable to within +1 kHz of final value). Tested at
manufacturers declared transmit power
<1.0 ms
Ramp down time < 832 us
Transmission duration < 26.6 ms
Transmitter output power Nominal 1W EIRP
In addition, the constants of the physical layer of the AIS MSLD AU shall
comply with the values given in Table E.2 and Table E.3.
Table E.2 - Required settings of physical layer constants
PH.DE Data encoding NRZI

PHFEC Forward error correction Not used
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PH.IL Interleaving Not used

PH.BS Bit scrambling Not used

PHMOD Modulation Bandwidth adapted GMSK

Table E.3 - Modulation parameters of the physical layer

PH.TXBT Transmit BT -product 0.4

PH.MI Modulation index 0.5

E.3.4 Unique identifier (user ID)

The AIS MSLD AU shall have a unique identifier to ensure the integrity of the
VHEF data link.

The user ID for an AIS MSLD AU is 972xxyyyy, where xx = manufacturer ID
01 to 99

vyyy = the sequence number 0000 to 9999.

This reverts to 0000 once 9999 has been reached

E.3.8.1.1 Active mode

If position and time synchronization are lost, the AIS MSLD AU shall continue

to transmit with last known position,

9 A7 AN ZFHS|(ETSI, European  Telecommunications
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171 A2lE | o [EC 61097-14

3.2 Operational

a) be capable of being easily activated
by unskilled personnel,

o RTCM 11901.1

4.1 AU Controls and Indicators

All AU controls and indicators should
be:

- few in number

- kept simple to permit ease of
operation.

o Draft ETSI EN 303 098-1

4.1 Construction

The equipment shall be capable of
being used by an unskilled person.

The equipment shall be portable,
lightweight, compact and be designed
as one integral wunit. The locating
beacon shall derive its energy from a
battery forming a part of the
equipment and incorporate a
permanently attached antenna which
may be either fixed length or
extendible.

o IMO MSC Resolution 246(83)

211 The AIS-SART should be
capable of being easily activated by
unskilled personnel

o IMO Assembly Resolution 809(19)
2.3.9 The equipment should be of small
size and light weight

rr

o IEC 61097-14

3.2 Operational

m) have a smooth external construction
to avoid damaging the survival craft,

o RTCM 11901.1

The external design of the AU should
avoid sharp edges or points to prevent
injury or damage to equipment.

o Draft ETSI EN 303 098-1

4.1 Construction

The exterior of the equipment shall
have no sharp edges or projections
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that could easily damage inflatable
rafts or injure personnel.

o IMO MSC Resolution 246(83)

2.1.13 The AIS-SART should have a
smooth external construction to avoid
damaging the survival craft

o IMO Assembly Resolution 694(17)

3.4 The design of the equipment should
be such that misuse of the controls
should not cause damage to the
equipment or injury to personnel

o EAE M = F3A AFe] MA | o [EC 61097-14

d A 3.2 Operational
1) be of a highly visible yellow/orange
colour on all surfaces where this will
assist detection,
o Draft ETSI EN 303 098-1
4.1 Construction
A substantial part of the equipment
shall be of highly visible yellow or
orange colour to assist visual location.
o IMO MSC Resolution 246(83)
2.1.13 The AIS-SART should be of a
highly visible yellow/orange colour on
all surfaces where this will assist

detection
o TRV e A FARSAY AZ | o IEC 61097-14
st 7150l A& A 3.2 Operational

h) be capable of floating (not
neccesarily in an operating position) if
it is not an integral part of the survival
craft,

o RTCM 11901.1

5 Construction Requirements

5.1 General

The AU shall be wearable, or arranged
to be attached to the user clothing or
Personal

Floatation  Device (PFD)  without
interfering with the user activities. The
AU should be provided

with adequate means of attachment to
the user in its “operational’position.

o IMO Assembly Resolution 809(19)
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2.3.11 The equipment should have
provisions for its attachment to the
clothing of the user

7Fs | o IEC 61097-14

3.2 Operational

j) be not unduly affected by seawater
or oil,

k) be resistant to deterioration in
prolonged exposure to sunlight,

o RTCM 11901.1

4.1.5 Water activation function

The optional AU  water—activation
function should be protected against
inadvertent activation from

salt-water spray or rain.

o Draft ETSI EN 303 098-1

4.1 Construction

The equipment shall not be unduly
affected by sea water or oil and shall
be resistant to  deterioration by
prolonged exposure to sunlight.

o IMO MSC Resolution 246(83)

2.1.10 The AIS-SART should not be
unduly affected by seawater or oil

o IMO Assembly Resolution 809(19)
23.12 The equipment should be
resistant to deterioration by prolonged
exposure to sunlight

3l | o ITU-R M.1371-4

ANNEX 2

User ID (Unique identifier)

The wuser ID should have a unique
pattern such as the AIS-SART where
the user ID is 970xxyyyy (where xx =
manufacturer ID 01 to 99; xx = 00 is
reserved for test purposes; yyyy = the
sequence number 0000 to 9999).

o RTCM 11901.1

E.3.4 Unique identifier (user ID)

The AIS MSLD AU shall have a
unique identifier to ensure the integrity
of the VHF data link.

The user ID for an AIS MSLD AU is
972xxyyyy, where xx = manufacturer
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ID 01 to 99

yyyy = the sequence number 0000 to
9999.

This reverts to 0000 once 9999 has
been reached

o Draft ETSI EN 303 098-1

4.4 Unique identifier (user ID)

The locating beacon shall have an
unique identifier to distinguish it from
other AIS devices.

The User ID for a personal search and
rescue locating beacons is 972xxXyyyy,
where xx = manufacturer ID 01 to 99;
vyyy = the sequence number 0000 to
9999. Manufacturers IDs are issued by
CIRM (.For testing purposes the
manufacturer 1D00 shall be
used(clause6.2).

After Dbeing programmed by the
manufacturer, it shall not be possible
for the user to change the unique
identifier of the locating beacon.

The unique user ID shall be held in
non-volatile memory.

MOBS| 714712 vhdl Al 58 melsjol & AFoRE oAl WA
Sb G Fe] Axsirh APYRE BAAN SE]E A A%
1% vhl =e] Al ole] #aste] ol oAt Uitk 53, )
FF G R FATE FTA AFFAY U AFFLHL LA

3 $es den sl PALeR dRsae] AIS SEEHE

Rkt o]o] Auk oA MOBE 4 719 An|7F &850 AIS 71X
o]l A - ugEH o AIS 7|AFe] £FE A=

72
HeFAAIZE dastttar Bt sjFEEd s 8l gt AA
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A% ANSAE AT AFEAE D AFF DI SFAANFA 0B
2 Axgs] 98 FERN D ANE B B 5 J1EH 202
F7he "at gow, HARe Axssr] Sld RO MOB
= A vate] EAS 9H0E sha, MOB FAvhth 3§ u s
2 Rolste] el $HES s o] Wast

Wekd AES ANFE MES SAH0R ook s, 4FS AN

13l 2s % 1| o IEC 61097-14

Aol Al#kE A | 3.2 Operational

d) be capable of manual activation and
deactivation, provision for automatic
activation may be included,

o IEC 61097-14

3.7.1 Active mode

(246/A.2.6) The AIS-SART  shall
transmit within 1 minute of activation.
o RTCM 11901.1

4.1 AU Controls and Indicators

AUs should be designed for both
manual and automatic activation.

o IMO MSC Resolution 246(83)

2.1.4 The AIS-SART should be
capable of manual activation and
deactivation; provision for automatic
activation may be included

o IMO MSC Resolution 246(83)

2.6 The AIS-SART should transmit
within 1 minute of activation

o A Al 7le e 7HAAL S A o IEC 61097-14
3.2 Operational
q) be capable of being tested for all
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functionalities using specific
information.

o IMO MSC Resolution 246(83)
2.1.17 The AIS-SART should be
capable of being tested for all
functionalities using specific test
information

rim

i
@ o

o™

2 rm L
2 2o

i olz

Qe AALE

o Draft ETSI EN 303 098-1
4.2 Controls
The equipment shall be initially

activated by the use of two simple, but
independent mechanical actions, neither
of which on its own shall activate the

equipment. The second mechanical
action may be replaced by an
immersion Sensor.

It shall only be possible to activate the

equipment after a seal or other

mechanical restraint has been removed
from the first mechanical action. After

activation it shall be simple to
de-activate the equipment and the
means to deactivate the equipment
shall be clearly marked.

The switch that operates any test
facility (clause 4.1) shall be so
designed that it returns automatically
to the off position when released.
o IMO Assembly Resolution 809(19)
4.1 An on/off switch should be
provided with a positive visual
indication that the radiotelephone is
switched on

o IMO Assembly Resolution 803(19)

2.6 A distress alert should be only by

means of a dedicated distress button.

o RTCM 11901.1
4.1 AU Controls and Indicators

Not less than two simple, independent
actions shall be required for manual

activation of the AU.

Examples of independent actions include
protection of a switch by a removable

cover, or two independent switches.
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o IMO Assembly Resolution 803(19)
2.8 The distress alert initiation should
require at least two independent
actions.

=
T ofok &k, EA0l AEEFE, ey, AdEd 2 AdFBA~

F(GNSS) relute] $A= Aol a1l A AR A Fex Hofof gt

o A=Eo] AZFEWH AAHoZ ZEFa | o IEC 61097-14
ANes P AdET 5 = A7 2 | 3.2 Operational
A7 No7F 5 AlgEolok 3 2| c¢) be equipped with a means which is
ol TdE w7tA A% f# ¥ o] | either visual or audible, or both visual

2| Els
of 3t At Azt @ H7ZF AsE= 35| and  audible, to indicate correct
%z oly9] F7|2 @& (on-off) ¥ o] oF | operation,
s, AZAZEE 10ecme A elA | o IMO MSC Resolution 246(83)
SHdBA o] A 2.3 be equipped with a means which is
either visual or audible, or both visual
and audible, to indicate correct
operation;

0 2% o] F2lo] A&EH = AS A5S |o RTCM 11901.1
2 HAs = Q= Fuo] AFE A | EA4A3 Transmitter shutdown

An automatic transmitter shutdown
shall be provided to ensure that
transmission does not continue for more
than 2 s. This shutdown shall be
independent of the operating software.
o Draft ETSI EN 303 098-1

5.2 AIS transmission characteristics
The locating beacon shall shutdown
automatically if, under a fault condition,
the transmitter remains permanently
keyed for more than 2 seconds. This
shutdown shall be independent of the
operating software.

o ITU-R M.1371-4

2.13.1 An automatic transmitter
hardware shutdown procedure and
indication should be provided in case a
transmitter continues to transmit for

- 160 -



This  shutdown
independent of

more than 2 s.
procedure should be
software control.

o EAe] Hol=
W, ARy
(GNSS) SFelLhe]
g ANAA FEB ;A
2

tlo O, dT o

o IEC 61097-14

3.2 Operational

n) be provided with an arrangement to
bring the AIS-SART antenna to a level
of at least 1 metre above sea level,
together with illustrated instruction,
The manufacturer shall provide a
visible means of indicating the base of
the antenna. The height of 1 metre
shall be measured to the declared 1
metre mark from sea level. The
instructions shall illustrate the minimum
requirement of 1 metre above sea level
during use along with the installation
method.

o IMO Assembly Resolution 694(17)

9 MARKING AND IDENTIFICATION
Each unit of the equipment should be
marked externally with the following
information which should be clearly
visible in the normal installation
position:

.1 identification of the manufacturer;

.2 equipment type number or model
identification under which it was type
tested; and

3 serial number of the unit.

o IMO MSC Resolution 246(83)

4 LABELLING

In addition to the items specified in
resolution A.694(17)**,  the following
should be clearly indicated on
theexterior of the equipment:

.1 brief operating and test instructions;
and

2 expiry date for the primary battery
used.
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w3k o "o | o IEC 61097-14

=olo A 4o | 3.2 Operational

Aakol AHE|E 4] | e) be capable of withstanding without
damage drops from a height of 20 m
into water,

o Draft ETSI EN 303 098-1

7.4.2 Test conditions

During the test, the equipment shall be
fitted with a suitable set of batteries
and antenna but it shall be switched
off. The test shall be carried out under
normal temperature and humidity
conditions as detailed in clause 6.7.1.
The hard wooden test surface shall
consist of a piece of solid hard wood
with a minimum thickness of 15 cm
and a mass of at least 30 kilograms.
A container of calm fresh water shall
be used as the other surface.

The height of the lowest part of the
equipment under test, relative to the
test surface at the moment of release,

shall be:

(i) For drops onto the wooden test
surface - 1 m.

(i) For drops onto the water - 20
m

Equipment shall be subjected to this
test in the configuration as it is
normally used in operational
circumstances.

o IMO Assembly Resolution 803(19)
2.34 withstand drops on to a hard
surface from a height of 1 m

o IMO MSC Resolution 246(83)

2.1.5 be capable of withstanding without
damage drops from a height of 20 m
into water

- 162 -




o A Im Zolo A HA 587 WH | o IEC 61097-14
ojof &, 45°Ce] H243% %3l | 3.2 Operational
T g 7)lse] AE A f) be watertight at a depth of 10 m for

at least 5 min,

g) maintain water tightness when
subjected to a thermal shock of 45 °C
under specified conditions of immersion,
o IMO Assembly Resolution 803(19)
2.3.5 be watertight to a depth of 1 m
for at least 5 min

2.3.6 maintain watertightness when
subjected to a thermal shock of 45°C
under conditions of immersion

o —20°Col A +55°C7FA 9] &%l A | o IEC 61097-14

g o2 23t aL, -30°Coll 4] | 3.5 Environment

+70°C7HA 9] 2ol A H iy S 2F | (246/A2.3) The AIS-SART shall be so
designed as to be able to operate under
ambient temperatures of —20 °C to +b55
°C. It shall not be damaged in stowage
throughout the temperature range of —
30 °C to +70 °C.
o RTCM 11901.1
8.1.1.2 Extreme test conditions
For tests at extreme temperatures,
measurements should be made in
accordance with the procedure specified
in IEC 60945.
Applicable temperature range: -20 °C to
+55 °C
o Draft ETSI EN 303 098-1
6.8.1 Extreme temperatures
For tests at extreme temperatures,
measurements shall be made in
accordance with the procedure specified
in clause 6.8.1.1 at the lower and upper
temperatures of -20 °C and +55 °C
respectively except when installed
within other equipment subject to more
stringent temperature requirements, in
which case the more stringent
requirements shall apply.
o IMO MSC Resolution 246(83)
2.3 The AIS-SART should be so
designed as to be able to operate under

:
anl
>
hacs
o
Y
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ambient temperatures of -20°C to +b5°

C. It should not be damaged in stowage
throughout the temperature range of
-30°C to +70°C.

2717 o RTCM 11901.1

5.2.2 Battery life for primary battery
The AU manufacturer should establish
a useful life and an expiration date for
primary (non-rechargeable) batteries.
The wuseful life is the period of time
after the date of battery manufacture
that the battery will continue to meet
the input power requirements of the
MSLD system (as defined in the
appropriate Annex), over the entire
specified operating temperature range.
The following losses must be included
(at a temperature of +204 C + 5% C):
o Draft ETSI EN 303 098-1

4.6.1 Battery requirements

The manufacturer should establish a
useful life and an expiry date for
primary (non-rechargeable) batteries.
The wuseful life is the period of time
after the date of battery manufacture
that the battery will continue to meet
the input power requirements of the
locating  beacon, over the entire
specified operating temperature range.
The following losses must be included
(at a temperature of +20° C + 5° C):

23lo] | o RTCM 11901.1

A.3.18 Battery

The battery should be capable of
operating the MSLD at the required
radiated power output for at

least 12 hours, see paragraph 6.2.
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D.8 Battery

b) The wuseable duration of the AU
between charges shall be at least 12
hours.

ojoF 3}, A | o RTCM 11901.1

< S 7} | 5.2.3 Battery replacement

4 A Replacement of the  battery, if
user-replaceable, should be possible
with relative ease, and any

interface connections required should be
such as to prevent reversed polarity or
incorrect installation. Provision should
be made to ensure watertight integrity
upon replacement of the battery.

52 AIS-MOB9| AlF-z7dolt}, AF-z7oA agwojor & Alg
S WA olg Fugolth. AIS-MOB7F AIS F3k4= 1‘419?(161.075,
162.025M) = AH& = A=A ofFol s B2 =97F At
%A w9l AIS T o] &dAFES A E wiel o] A xﬂﬁl@zi
AIS F359] o] &Fo] FUtstal Q& 3 oln, oo me} Al AIS
S8 EY M S VIS AIS AlaFe e JESs v Ao

Agse FFlrh web AIS FAsE REsSAE FPAAE @

=
-

AIS FohE ZAPHSOLAS) whet At FEWAE 93 oA
A RATE FoeE wEHolol sm, MOB 5 UE §E9 o g
ME F7149 Fos §5 BudEs "esn] E AISeld F714
o BE o] 8L AT FuE FH £ A HAFR 5 wAIHe oA
ol Westn FopEiu) 1Al L 1EV]E e AlS Buje =)
ool wpE Mur FEWAEL 9% AIS FAT 2 2dEy pxg R
AdHE s E R ool Hr FAN7)EAA

A2 (160,900Mk) & AF-&3k A= 9]
o] &3k 2hz 9 gel A= MOB7}
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AIS A 2"lo] d3s F= AL mnsy, BE Mulo] AISE &HAjs)

FAlol B R At A& =4 - G 2E feiM = V1€ AIS 9

= Foes g g AfFar g F2 AIS-SARTS] =44t
S F&39, MOBe Z#7]E2 S7HsWEARAE(EIRP) &2 51y
HA"2 71 AIS 9% B35 Sl shdete slo] Fastth 257
S

=
o] = whate] §-§A= AIS-SART A4S WHgst=s &fofof g

o WA d I FatsgAxE B4 52| o IEC 61097-14
Efl A £500Hz oW, 3-&x71e] 7 | 4.2.1.2 Parameter settings
A &%) | Table-4 Minimum required transmitter

Aldazdo] AAE Ha 2 H
el Z

A £1KHz oW A characteristics
Transmitter _
Requirements
parameters
Carrier  frequency | 500 Hz (normal). *
error 1 000 Hz (extreme)

o RTCM 11901.1

E.7.1.1.5 Frequency error

The frequency error shall not exceed
+0.5 kHz, under normal test conditions
and *1 KkHz under extreme test
conditions.

o ARFTIFud L] FEX= 26k ©)ul | o ITU-R M.1371-4

d A ANNEX 2
5 Frequency band AIS stations should
be designed for operation in the VHF
maritime mobile band, with 25 kHz
bandwidth, in accordance with RR
Appendix 18 and Recommendation
ITU-R M.1084, Annex 4.
o IEC 61097-14
4.2.1.1 Channel
The AIS-SART shall operate on dual
channels, AIS 1 and AIS 2, in the VHF
Maritime Mobile Service band, using 25
kHz bandwidth, according to the ITU
Radio Regulations, Appendix 18.
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o RTCM 11901.1

E.4.1 Channel

The AIS MSLD AU shall operate on
dual channels, AIS 1 and AIS 2, in the
VHF Maritime Mobile Service band,
using 25 kHz bandwidth, according to
the I'TU Radio Regulations, Appendix
18.

l

S o

18 (EIRP)& 500mW) o

o ITU-R M.1371-4

ANNEX 2

2.12.2 The nominal levels for the two
power settings should be 1 W and 125
W. Tolerance should be within +1.5 dB.
o IEC 61097-14

3.6 Range performance

The nominal radiated power (EIRP) of
the AIS-SART shall be 1 W.

7.4.3 Required results

NOTE - This equates to a nominal
radiated output power of 1 W with a -3
dB tolerance to allow for antenna gain
characteristics and temperature
variations.

o RTCM 11901.1

E.3.7 Output Power

The nominal radiated power (EIRP) of
the AIS MSLD AU shall be 1 W.
E73.1.3

The radiated power shall be at least 27
dBm

(500 mW).

NOTE: This equates to a nominal
radiated output power of 1 W with a —
3 dB tolerance to allow for antenna
gain characteristics and temperature
variations

‘?l%:ﬁ]riprﬂ i20KHZ~¢62.5KHZ e

=

BE +10KHz @
0304011 A1, 0dBc °l&td

o ITU-R M.1371-4
Annex 9
FIGURE 42 - Emission mask
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(£10KHz, +20KHz) AlolE Ao
A4 gk e olstd A

HEeul 2 By +625KHZ +70KHz @
Z Atole] oAl Al -60dBc ©]s}

A

FHlA,

1=

=
7

For

dBc

die

-10

-15

-20

= /
/

-35

-40 l_,

-45

FIGURE 42
Emizzion mazk

o RTCM 11901.1
E.7.3.1.7 Required results
The spectrum for slotted transmission
shall be within the emission mask as
follows:
-in the region between the carrier and
+10 kHz removed from the carrier, the
modulation
and transient sidebands shall be below
0 dBc;
—at *10 kHz removed from the carrier,
the modulation and transient sidebands
shall be below
-at #25 kHz to +625 kHz removed
from the carrier, the modulation and
transient sidebands shall be below the
lower value of -0 dBc;
-in the region between *10 kHz and
25 kHz removed from the carrier, the
modulation
shall be below a line specified between
these two points.
The
measurement shall be the carrier power
(conducted) recorded for the appropriate
test frequency in E.7.2.

and

reference

information

-0 dBc;

transient

level

sidebands

for the

the emission mask

specified above is shown in Figure E.3.

625

zx31 | o ITU-R M.1371-4
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o A 25uW o]} 4 A Annex 9

(1) 108MHz ©]’¢ 137MHz ©|3} TABLE 85 - Minimum required
(2) 156MHz ©]7d 161.5MHz ©] s} transmitter characteristics

(3) 406.0MHz ©]’¢ 406.1MHz ©]3} Spurious emissions

(4) 1525MHz ©]7 1610MHz ©] 3} Maximum 25 pW

108 MHz to 137 MHz, 156 MHz to
1615 MHz, and 1 525 MHz to 1 610
MHz

o RTCM 11901.1

E.4.4 Spurious emissions

Maximum 25 pW

108 MHz to 137 MHz, 156 MHz to
161.5 MHz, 406.0MHz to 406.1 MHz and
1 525 MHz to 1610 MHz

TLogtell 1A FAAARGNSS)E] AAAE F5 7wl fofof §
B, dug A2 FID, 4842 A At g e 45 (SOTDMA), 944
< o

[ ciass

By

dlolE, WMEgA, AEE

) -

0 14 E8IA 2~"I(GNSS)2] 1A 4K ¥5 | o Draft ETSI EN 303 098-1

7l5s WSk e A 5.2.3 GNSS position source
The manufacturer shall provide
evidence that an internal GNSS device
cold start is forced at every AIS-MOB
activation (cold start refers to the
absence of time dependent or position
dependent data in memory, which
might affect the acquisition of the
GNSS position).

o WAbAIte] Huted AL FIDE AHEE A

22 E AE AR ST 45(SOTDMA) | o IEC 61097-14

218 A A 4.3.3.1 Synchronisation method
Synchronisation is used to determine
the TDMA (Time Division Multiple
Access) frames and individual slots so
that the transmission of the AIS
Message 1s performed within the
desired slot. The synchronisation for
the AIS-SART shall be UTC
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(Universal Time Coordinated) direct.
o ITU-R M.1371-4

Annex 1
2.1.1 AIS shipborne station
2111 Class A shipborne mobile

equipment using SOTDMA technology
as described in Annex 2 will comply
with relevant IMO AIS carriage
requirement:

o RTCM 11901.1

E451.8 VDL access scheme

The AIS MSLD AU shall use modified
SOTDMA for the transmission of
Message 1 and Message 14.

o Draft ETSI EN 303 098-1

5.2 AIS transmission characteristics
The AIS Tx transmits using modified
SOTDMA on two channels AIS1 and
AIS2. The GNSS receiver, e.g. a GPS
recelver, determines the current
position of the locating beacon and
facilitates TDMA synchronisation in
the UTC direct mode.

0}

=8 dHolH+= wWZxE Ao NRZ
(Non-Return to Zero Inverted)2 H3&
stak A

o IEC 61097-14
4.2.1.2 Parameter settings
Table 2 - Required settings of physical
layer constants
Parameter

Symbol Value
name
PH.DE Data NRZI
encoding

o ITU-R M.1371-4

Annex 9
TABLE 83 - Required settings of
physical layer constants
Symbol Parameter Value
name
PH.DE Data NRZI
encoding

o RTCM 11901.1
Table E.2 - Required
physical layer constants

settings of
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Symbol Parameter Value
name
PH.DE Data NRZI
encoding

o Draft ETSI EN 303 098-1
5.2.4 Required settings
Table 2 - Required settings of physical
layer constants

Symbol Parameter Value
name
PH.DE Data NRZI
encoding

o IEC 61097-14

4.2.1.2 Parameter settings
Table 2 - Required settings of physical
layer constants

Symbol | TATAEEr |y
name
Bandwidth
PHMOD | Modulation adapted
GMSK

Table 3 - Modulation parameters of the
physical layer of the AIS-SART

Symbol name Value
PH.MI quulation 05
index
o ITU-R M.1371-4
Annex 9
TABLE 83 - Required settings of
physical layer constants
Symbol | Farameter |y
name
Bandwidth
PHMOD | Modulation adapted
GMSK
TABLE 84 - Modulation parameters of
the physical layer
Symbol name Value
PH.MI quulation 05
index

o RTCM 11901.1
E.4.2 Parameter settings
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Table E.2 - Required settings of
physical layer constants
Symbol | FArameter | oo
name
Bandwidth
PHMOD | Modulation adapted
GMSK
Table E.3 - Modulation parameters of
the physical layer
Symbol name Value
PH.MI quulation 05
index

o Draft ETSI EN 303 098-1
5.2.4 Required settings
Table 2 - Required settings of physical
layer constants

Symbol Parameter Value
name
Bandwidth
PHMOD | Modulation adapted
GMSK
Table 3 - Modulation parameters of
the physical layer
Symbol name Value
PH.MI quulation 05
index

2

%2 1= 9,600bps

e,
e

o IEC 61097-14
42.1.2 Parameter settings

Table 1 - Required parameter settings
for an AIS-SART
Symbol Parameter Setting
name
PH.BR Bit rate 9 600 bps

o ITU-R M.1371-4

ANNEX 2

2.4 Data transmission bit rate

The transmission bit rate should be 9
600 bit/s £ 50 ppm.

o RTCM 11901.1

E.4.2 Parameter settings

Table E.1
settings
PH.BR

- Required

Bit rate

parameter

9,600 bps

o Draft ETSI EN 303 098-1
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5.2.4 Required settings

Table 1 - Required parameter setting

Symbol Parameter
name

PH.BR Bit rate 9 600 bps

Setting

243k | o ITU-R M.1371-1

o]Z | ANNEX 2

2.12.1 Transmitter RF attack time

The transmitter RF attack time should
not exceed 1 ms after the Tx-ON
signal according to the following
definition: the RF attack time is the
time from Tx-ON signal until the RF
power has reached 80% of the nominal
(steady state) level (see Fig. 3).

o ITU-R M.1371-4 Annex 9, Table 82
Transmitter settling time (transmit
power within 20% of final value.
Frequency stable to within 1 kHz of
final value). Tested at manufacturers
declared transmit power : <1.0ms

st | o ITU-R M.1371-1
o] | ANNEX 2

2.12.3 Transmitter RF release time

The transmitter RF power must be
switched off within 1 ms from the
termination of transmission.

=+ | o IEC 61097-14

4.2.1.2 Parameter settings

Table 1 - Required parameter settings
for an AIS-SART

Symb

ol Parameter name Setting

Transmitter settling
time (Transmit power
within 20 % of final
PH.T | value. Frequency stable <10
ST to within £1,0 kHz of ms
final value). Tested at
manufacturers declared
transmit power.

o ITU-R M.1371-1
ANNEX 2
2.12.2 Transmitter frequency
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stabilization time

The transmitter frequency should be *+1
kHz of its final value within 1 ms after
start of transmission.

B AISMOBe 544 AE/E UolE Ans A% 9%
stofol stH, 2 dH 2 AIFAEIA A HAIA AFT]s] g x
Ae FHeolok o,

o A FAAAF(GNSS) ] AHE7]E | o IEC 61097-14

%ol ARE AF T 5 Slofof s+, | 3.7.1 Active mode
AAAAR g50] FdH Hfole= HF | (246/A25) The AIS-SART  shall
FAE YARE, AXAHE 3 HE | continue transmission even if the
Y534 HEok Ao+ 712G o ®E A | position and time synchronization from
ZaljofF st} the positioning system is lost or fails.
o RTCM 11901.1
E.3.8.1.1 Active mode
If position and time synchronization are
lost, the AIS MSLD AU shall continue
to transmit with last known position,
o AE/dEA WAA] A AIZF L 2 | o RTCM 11901.1
& “MukRE AT 5S o8t A | E45.1.4 Message 14 format and content
TZE FA7I(AIS-SART)"?] 7|53 |In active mode the AIS MSLD AU
=ds A & FFWAIA 14H = | shall broadcast Message 14 as defined
“MOB ACTIVE"e] 82EE ¥3}3 4l | in Recommendation ITU-R M.1371 with
the text “MOB ACTIVE”
o Draft ETSI EN 303 098-1
5.2.1.1 Active mode
For Message 1 the Navigational status
shall be set to “14”. For message 14
the safety related text shall be set to
“MOB ACTIVE” (see annex B.l1 for
detail).
o ZAAAIFGFEAA HAIX] AF AIZE F o RTCM 11901.1
Al o “qulxlE A 758 o] 8381 | E4.5.1.4 Message 14 format and content
TAFZE F271(AIS-SART)’?] 7|5 | In test mode the AIS MSLD AU shall
I} FdEg A & FFUAIA 14 = | broadcast Message 14, as defined in
“MOB TEST"¢] H~E& X318 A Recommendation ITU-R M.1371 with
the text “MOB TEST”
o Draft ETSI EN 303 098-1
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5.2.12 Test mode

For Message 1 the Navigational status
shall be set to “15”. For message 14
the safety related text shall be set to
“MOB TEST” (see annex B.2 for
detail).
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Fog A, AAR B S5 olE Aol ASE

4
3

_L4

ff) 4 345-4 351kHz, 64956 501kHz, 8701-8707kHz¢] W& A€
W HALE AN EE dldel s 4o B AT A S A
U B35 QS &A ¥ @O ® RR 521779 A weh, F
AAsH(Zar] A2 3kHz 1+4) &80 Akgd S Qv
hh) 4065-4146 kHz, 4351-4438 kHz, 6200-6224 kHz, 6501-6525
kHz, 8 195-8294 kHz, 8707-8815 kHz, 12230-12353 kHz,
13077-13200 kHz, 16360-16528 kHz, 17242-17410 kHz,
18780-18825 kHz, 19755-19800 kHz, 22000-22159 kHz
22696-22855 kHz, 25070-25100 kHz % 26145-26175 kHz W<
& RR 7525 @AY wet FAAsE&S AHgste i
I sdFe FolAl gt A4S FAY o] o ERYH HEQ
S kA ¥ 2rAo® A ITU-R M.179891 4 FA 3L 9
gAEmz wale] ALg= = g
i) o] F34¢ HIEL d%9 3kHz ALES o8 7 oA o
o fAERiz dAbe] AHgdE 5
i) FFUY 4146-4152 kHz, 6224-6 233 kHz, 8294-8300 kHz,
12353-12368 kHz, 16528-16549 kHz, 18825-18846 kHz,
22159-22180 % 25100-25121kHz W9 FA 13845 A-g3)
= odldeolsd e B FAICA S FAY RELAHS 5
Z7o2 @i ITU-R M.179891A AL Jde
OAEHzE FAb AMEE = o) o] gAEHEZRANE A5
g 9 ES 2800HzE ZHebA] il stube] Ad o] dF
A soFet HF xebddgoel Add sk 10kWE, A3
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(2013 11€ 71)

F 54 2A%E BEAZR(R)
4182k o o
6277k qer=
8366k
o] 524 u} 416
8376.5K AFAR=
12550kl So ]
16734kl
A 484

o} 7ol 4182k, 6277k, 8366k, 8376.5Kk, 12550k, 16734k o & &)
TF4v) 87143 DBE A e A3 ek 637] o F-duha e 416
N, diet=e 5/ = ZAFEAT. wEbd NBDP= & 484719 F-Ad =0
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<7 dastrha shalh

olx] AtmE upe} o] FA|FowT AIS FI5E 161.975MHzS
162.0256MHz®] + 7 T34 QIS AFgsta o, WRC-12& 94
$&S ¥ AAggew AE 75(156.775MHz) e AY

[SIR =1 ;:! T«
76(156.8256MHz)& |4 &} % T
VHF dlole] E4¢ dul-du dul-$ 437 nge] oy mahs

-

AsstH, 29 24, 84, 25, 85, 26, 86> ITU-R #iL M.1842-1¢] ®x
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¥ 4-3> AIS S+ Eujd 3t

ARFH 22 18 Auts 2 s FA FoF
Az M= o o=
AIS 1 161.975 161.975
AIS 2 162.025 162.025
75(long range AIS) 156.775(ships are Tx only) N/A
76(long range AIS) 156.825(ships are Tx only) N/A

2027(ASM 1) 161.950(2027) 161.950 (2027)
2028(ASM 2) 162.000(2028) 162.000 (2028)
24(VDE 1) 157.200(1024) 161.800 (2024)
84(VDE 2) 157.225(1084) 161.825 (2084)

24/84(VDE 3)

50 kHz channel
(1024/1084, merged)

50 kHz channel
(2024/2084, merged)

2024/2084(SAT 1)

N/A

50 kHz channel
(2024/2084, merged)

25/85/26/86
(VDE 4, SAT2)

100 kHz channel
(25/85/26/86, lower legs,

100 kHz channel
(25/85/26/86, upper legs,

merged) merged)
25 157.250(1025) 161.850(2025)
85 157.275(1085) 161.875(2085)
26 157.300(1026) 161.900(2026)
86 157.325(1086) 161.925(2086)

T3 WRC-12% 470(27, 28, 87, 83) A

ANEdgor A5

US 9 AlZ AIS S8 7HEA
AEE ¥, 7] WRC 3 9oA ¢ Fa<¢

7b 7 AIS AER AAY shsAe] =

7ol A AlS= A% Al 71%5}/4_%?3} dlolEl, AIS Ad ¥y
7] VHF tjxg do]g, Muk-9
S5 glom AIS $&7

A Aol olgm gl

;v
d=3t dioly ugk 5o sAlow
H2ES Falels Ad 2027 32028 2
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o
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2~
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<3 4-5> VTS A" #4739 7%

EEESREE
W, AREFA

o 7l 5
F-Hex 9 Ag=A(RAdio Detecting And Ranging)?] °Fo] &
RADAR o)l AR SR A7 E BAC HAAA 1 EA A REALE
v AR5 FAlske] EA 9o A, W 5 BAst=HA
S¥%% | RADAR®| WAd A& o830, Video B3E FH3tn =
APRA |28 9AE gow Hukg 2AdE P
= Yo 9 PJrE gIdete T A A, A A 9 ol
WAE el Aol B 52w A ® dka) YA
HetA BEsh7] 935 Ab]
HuAs | v AW, A, A%, e 5 @d AnE AA0oE AP
AugA e B4 RN A 2B gA, Be] wAl, 29 dute] S
(AIS) 4 72 85 5 o #AYE 7 Ade FA
ZTdIFAl7 B} _ _ _
L s g masl Aw RagAE A4 %
TN E(FETE TR 71A8 ) T8 VIS &
7] 27| & F&ol HAFgo=ZN FAA D Ayt VAR E AFe=A
A
W gFe ] 7] VHE/DF &x]7] 2 byt w4l Hdutke] 9jX]& §A|3t7] 93
(VHF/DF) A 2A HEF A A0l 9G2S ZYUE 3tid FAISHE F A
=A A& RADAR, 717 v] & #F5HRE VIS SJAH Agst= A
o A v LAN(ocal area network)= 300m ©]3}e] B4l ow 3 A&
S e ame A9 el e 2 Fugd 8 adat
of Jro} RIS ¥ /T 7 UEF dF= UESA
AR S A g BE 5 g #3 FHAPRE 53 2 T35t AAAR
A wel 9 AE A
VTS System & #AAF7F RADAR 9A4HS Helslty xS
QoL ol BAE 715A st T8 An 2 AAE =Y RADAR
B D FAFTA 8 & AASY] #AA GG E FA = A
A A4 ?]%%} ‘]_Oﬂ A7dE "oy & ol&ste] AA 2 #AANSS A4
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T S FHAANHE T4 @D A AY |32 ue3 2o
<¥ 4-7> F8 VTS A¥ Fu4 9 A= Hg
= o VTS
oA T 4F & Fo NAZF(A Axd @
A Re Fus A VHF AIS | VHF
~PAQEL  CH 9, 10, 12
n A %4 CH 06
T = 504,648 1 7
(9%=) | CH 06, 08, 09, 10, 11, 12, 13, 14, 67, 68,
69 (117) A4
wa | -EAYEFE  CH 10
A &) -8 CH 06
ol 143,402 1 4
&<l I cH 06, 08, 09, 10, 11, 12, 13, 14, 67, 68,
e le9 (1171 A2)
~HAAGFE - CH 12
A F -8 0 CH 06 80,071 3 7
(AF=Z) | CH 01~28, CH 60~69, CH 71~88 ’
(VHF 2 349)
~EAS T8 1 CH 14, 68
o1 % -1}&8  CH 06
oy 180,786 4 10
(=) | CH 06, 08, 09, 10, 11, 12, 13, 14, 67, 68,
69 (117) 149)
~#AAGFE CH9
79l -¥%8 : CH 06 2062 ; A
(M) | CcH 06, 08, 09, 10, 11, 12, 13, 14, 67, 68, ’
69 (117049)
~A4 g 2 CH 12, 67
s | %EE  CH 06
o 272,630 4 10
(=25) | CH 06, 08, 10, 12, 14, 20, 22, 68
(871 z1d)
~PA DTS CH 12, 67 87.401
gt | %S 0 CH 06 (th2h)
It 3 10
(M4 | cH 01~28, CH 60~69, CH 71~88 91,838
(VHF AA3) (b

(A wEFH,

el E A A, 2012)
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<E 4-8> 29 O(VHF) 4524 AsA47]%
32 a
A | FAFU | Au= ﬁﬁ%’;& T F | gaey | TAREE
= = “ L=
HE 8 | 3 oF = A3 7k 129 | 225 A& TS A
60 | 156.025 | 160.625 o o
1 156.050 | 160.650 o o
61 | 156.075 | 160.675 o o
2 156.100 | 160.700 o o
62 | 156.125 | 160.725 o o
3 156.150 | 160.750 o o
63 | 156.175 | 160.775 o o
4 156.200 | 160.800 o o
64 | 156.225 | 160.825 o o
5 156.250 | 160.850 o o otz
65 | 156.275 | 160.875 o ° .
5 156,300 S 16K0G3E 2 af =
66 | 156.325 | 160.925 o o © 25Wel st
7 156.350 | 160.950 o o
67 | 156.375 | 156.375 o o
8 156.400
68 | 156.425 | 156.425 o
9 156.450 | 156.450 o
69 | 156.475 | 156.475 o
10 156500 | 156.500 o
707 156525 | 156525 |Z, obd 2 59 93 fAdNH s
11 156550 | 156.550 o
71 | 156575 | 156575
12 156.600 | 156.600
72 | 156.625
13 156.650 | 156.650 o
73 | 156.675 | 156.675 o
14 156.700 | 156.700 o
74 | 156.725 | 156.725 o
15 72| 156.750 | 156.750 o o
75 | 156.775 °
16 156.800 | 156.800 Zuh obd W 558
76 | 156.825 o
17 72| 156.850 | 156.850 o
77 | 156.875 3 k=
18 156.900 | 161.500 o o o 16K0G3E A ap =
78 | 156.925 | 161.525 o o : 95Wol 5t
19 156.950 | 161.550 o o
79 | 156.975 | 161.575 o o
20 157.000 | 161.600 o o
80 | 157.025 | 161.625 o o
21 157.050 | 161.650 o o
81 | 157.075 | 161.675 o o
22 157.100 | 161.700 o o
82 | 157.125 | 161.725 o o o
23 157.150 | 161.750 o o
83 | 157.175 | 161.775 o o o
24 157.200 | 161.800 o o
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32 dl
Ad | FIHE0R) | A j;%% 2 T |agyy | TAF3YE
HE PR ppE s 7+ 1% | 0= A4 R
84 | 157.225 | 161.825 o o o
25 157.250 | 161.850 o o
85 | 157.275 | 161.875 o o o
26 157.300 | 161.900 o o
86 | 157.325 | 161.925 o o o
27 157.350 | 161.950 o o
87 | 157.375 o
28 157.400 | 162.000 o o
88 | 157.425 o
AIS1™ | 161.975 | 161.975
AIS2™Y | 162,025 | 162.025

1) AEdME 709 Fake] a3y A2 16K0G2BI6KOF(G)2BE A4 & A,

T2) AW e 159, 175 ARgshe sl ddAdTE A9 ddtere] 344
IWolstd A.

F3) AutabE A A 2" (ALS) A3+ 242 16KOFID *+= 8K50F1DIGKOF(G)ID E&=
S8K50F(G)1ID=E A8 & A.

A2 st R SRRl eA Y A7 e
=
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i
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W e-Navigation®] 93¢l SMART-Navigation F%1 o2
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