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A Study on the Evaluation and Performance

Measurement of Automatic Identification System

Kil-Hwan, Park

Department of Electrical, Electronic & Control Engineering,
Graduate School of Maritime Industrial Studies

Korea Maritime University

Abstract

In spite of remarkable growth of communication system on land, radio
communication system in marine have being used to maritime mobile
service depending on the Morse code in composite of a long and a short
code

Corresponding to these demand of the time, GMDSS(The Global Maritime
Distress and Safety System) come into the world which is utilizing
recently developed satellite communications and positioning system,
digital communication system, etc.

The basic concept of GMDSS is that search and rescue authorities ashore
as well as ships in the immediate vicinity of the ship in distress, will
be rapidly alerted to a distress incident so that they can assist iIn
co-ordinated SAR operation with the minimum delay.

The GMDSS provides for automatic distress alerting and locating in
cases where a radio operator doesn't have time to send an SOS or MAYDAY
call, and for the first time, requires ships to receive broadcasts of
maritime safety information which could prevent a distress from

happening in the first place.



[t 1s also important that an authorized organization should monitors

all Vessels locating under control.

AIS(Automatic Identification System) can be a good solution to provide

the ship's position and related informations.

This system can be accomplished by equipping every ship and

navigationally revelant

objects with a transponder, where the transponder is defined as the
equipment to transmit own data cyclically through externally with

integrated DSC receiver.

Normally AIS system consists of VHF and GPS Antenna, Transponder unit,

Keyboard display unit.

The transponder unit contains a VHF transmitter, a DSC channel 70

receiver, a 1interface, a communication processor, internal GPS receiver.

The internal GPS receiver could be expanded with a differential mode
and is a 12 channels all-in-view receiver and is used for UTC standard as

synchronization reference to prevent collision among multi-users.

It also may provide position, SOG(speed over ground), COG(course over

ground) when the external GPS fails.
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2) Z'= (Minutes)©] 10/10007kA12] e A3t WGS-84
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2ot A,

3) (6)o] (Ve #8H e vhSete Ve Al 2 5RE o A
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5 AFH i A AR /A AA
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(8)

(9)

(

(

W7 %Y, e8FREEALCR A4E A D A

&
dHom dgd ), BE H oty A~} 22 AISe] 7
A~

71 A AIS= MOl o &to] o= m SOLAS AI57de] & 717
el oJste] gAlao R whEo] At

Lh) AISE AEbe] a5 flate] AMEE 7 = HRE A
th. 2elBE AISe) oate AlTEe AHe AFE 3 9l
oo gho] 7]iLolr},

(t}) AIS A}FA|+= ITU(International Telecommunication Union)

() meEE guel Az

2 TEC(International Electrotechnical Commission)®l] <]
ste] st H A

228 WEH) ekl AIS7H H o

J «
3 AAE 5 YEF FoZ Lok Fr}
oh) o BAE AxA, AAR, 2HEA, FERA QL AL

(4h) zw

Fokdo U3k HAARE AL 746(18)-HSSCY| = HAFAZ 2 1974
SOLAS®] 1988 Protocol®ll T+ A% FF2 ol we} g=3 =] ofof s},

_20_



(op) &A
AIS A& A% v =HS AT A
1) Antenna Layout
2) AIS Arrangement Drawing
3) Block Diagram (Interconnection Diagram)
4) HzxAAA] An] Ao x B A 2324 (Initial Installation
Configuration Report)E ZHAdslo] E Aol H]x]sfo]ok slr}.
(11) AIS®] AZ|
(71 Aol Ed & VIFFAA3 FatE AEshe o A
18 Transceiver (Transmitter+Receiver)* & Au-& AISE
kel VHF A dstel] W8 & o1& 4 3l
(W) AIS= HAY Al2z="lo] 7] wjZof o2 gk 72 Aduke] F-4

(t}h) olefgh &2 VHRH-A
A W, 2 l'%&ﬁi} FAIS &84 (Ad27, 28,
$5d ° 1 F=gFn,
(2}) 7Fse & Ha a85 &7 St A2 vE dEHYEY
£ 7l&ofoF gt
2 QY-S AA| Aol = 5 =997}
87Hr.
(12) VHF teibe] A X

(7}) oA AIS VIFQHeLe] AR AFatA A EHo|of

() "AE A2 obdza FA4FA Hste] vAEY w3
B gl o7 WALR o7 = el el Eal owl



(th) M &S H23skebr] skl v A3& A8stofof gt
1) AIS VHFRFH| U= =213E= (Vertical Polarization)& 7
FAF ofofof 3t
2) AIS VHFHEI U= A=A 242 vteolx
Wdor H4 2vy o) "ojxal &7
Eojof gt
3) <tElv= olHdl tid A G x2= 7P7ke] Aol A= et
4) ALS VHFRFEI U= 3601 9l A +39& A =
T Slofof Pt
5) AIS VHFFE| U= #lloltivt 7]eF Al Shelvtet 22 3t
e dorle aEY A dezRy st oA

A Eojof Bt , AW oR FE H2F 3v|E ool wt

S
=

1
|

Exdan=
6) o]’AQl A= T Fold 3t o] el QteEYTL 9l
A ekEl T
(2}) AIS VHForEl L= Al VHF F-4 4 38he] F(Primary) <QFElL

o) A4k i Asjol 2 2uE o] ye] 4AYE Fa A
Askeiol At (AR At 284 22
=

(°}) wreF 7o) ThE ote|ubs
9

(13) 7lelE A= (Cabling)
(7h) Ael=L AzHE Hasetr] fsto] 7t & g A

A eholof g},



(14)

(15)

rlo
M
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Loy

= Aol & Ad-FEUY] X = ofof
o, APFFARE AL 10em o4 Aes ook dtal A
= 7z} o w &hofof gt
haracteristic Impedance® W3}&
HAE 7 e ETtRER BAYC mE: o M= hEH.
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< 7lolE 2749 bulf o]/de] ofof gt}
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K
)
>
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o X
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A
L& ¢teluell Coaxial Down-Lead”} Ab-g=ojof &1, 553
ol g 22 A H ook g},

_]

GNSS <te| Y 1]
AF AISE  YASPA2~E(GNSS :  Global Navigation
o] A Eojof s},

[-'O

Satellite System

(7h) $1A]

1) GNSS <telvh= =3 AW 5ol 4] 90:=7bA] dzarte B9
oA 360% Aelel AA FHHS W] & 5 Q)
ojoF &t}

2) MFEEW & 22 AAAE T
SHAl d3t AIAM = SHET

3) 2 283 W5 oW Fojxl Azt W] ol e
B2 AoFE 7 A= SHE U

4) otely= S-Band #lolt T QWA E A 2®Hly 7He w1
g FA7Y FAM R EE HA 3VH o] "Hojx AA
slofof gkt

5) o] A2 AIS VHFSHH|U7E 2] ¥ o] dX|sties AA|Ho ¢}
oh AIS VHFQFEI U % Z 33,

6) AT IRAHAAEN(DCNSS ; Differential  Global
Navigation Satellite System)©] X3t o] A AL, AISAI 2~
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ol AZHol dvkd I bHUe] HAE 1EC61108-4,
Ed.1,annex Dol whelof ghr,
(th) AlolE A
D #HA9 des 471 fste] SEHlUe AMH SE7]4 ol 55
Aol & 7+a]eF Match AlAF s},
2) Resulting Installation Gain(Pre-Amplifier Gain Cable
Attenuation) 0914 10dB W] o]ejof e},
3) tElLtell A AIS A2A Abolo] FFHACl =L AAAT] HA
F&Fe Fol7] flsto] AH dAHofoF g},
o5& #oly, FAEAAM, T AIS VHF SHHIL 7o)
AEHA Tpto]l AAHo A= kET.
oupling®. = QI3 Z& & ¥|&}7] 9Jsto] Im o] A3}

=
e M
o
y
flo

(@]
N~
=
T
P

rr
Py
o
)
K
o
k)

WxPAlZ o = Magnetic Field Coupling

shel7] Slsle] Azte = shofof f’*q
}\Eq

3 >
o o2
5 W
Y

o,

(il

o]o
(16) AIS= el AA = ofoF gt
(17) &=
T AISE AAEEA G B2A Ak s Fad 9774
HE dgstar Hstofof i),
(18) duLuf=]
(7}) MKD(Minimum Keyboard and Display)
1) FHA& 715= % SPH(MKD: Minimum Keyboard and Display) @]
7S Aduto] B 2FH = AACA ALzt ol

Slofef g},

A

(2

AV}
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A2 AISe] W5 MKD(=3+
S

oA T3 s Foke Fd 4 F U

2) ©

Pﬂ
(o,
i
O_ N
k=
rlr
M
L)
i,
)
=)

(1}) Pilot Plug
D B3 d8/E9 L (Port)e AF AIST] dF-Fojr},
2) o] x¥9} 4w E# 21+ I Pilot”7} PPU(Personal Pilot
Unit)E AAst7] $18te] FdEe] 2Hg9)A] 3 HElA

il

3) JdFE FHIaE v o] FAH.
7}) AMP/Receptacle[Square Flanged(-1) ®=3+= Free-Hanging
(-2)1, Shell=17]11, 9-# .(pin), Std.Sex206486-1/2 &=

© Use 9A4E 2 5% A
- TX A= Pin 1o <14 - TX Bi Pin 4] 42
- RX A% Pin 5ol 94 - RX B& Pin 6] 14
- 9% Pin 99l 44

(th) H=Fd o]

1) AR =(ECDIS), #Heoly Hi= MutelA] o] &= 3t
Al=E g2 AISHEE AY 32 Uk 5 Sle Peld
JohH, A AIS o] F(ZBA)A ~8L2 AIS PI(Presentation
Interface) & &3ote= Al=Hol AAstofofF g},

2) PI(S)8/&2]) & 1EC61162-29] Q7AFgo] grolol 3}, 3}
H A 2=ELE AA] MKDO] 75 EFbsto{of gt

3) Installation of the BIIT(Built In Integrity Test) Function

7P AlSe= ArREH(>ee])o] 7HdAd R FA| e whef o
& 7ttt AR RA| "] Adsh= s 8%

4) 2 W o2 BIIT AHA2HLS P12 HHEHAIR =H
= AR ¢ Ao ok, 1 A RA|AEo] AISeF A §el
oF &T}[8].

[
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(19) M&asE Y
(7h) AISE YA, A9 (Heading) 2 A3 & (ROT) AlA 9t o
B] 7 o] 2~ (IEC61162-1 or IEC61162-2 3+x)E 7}A o dhr},

1) dwkaow SOLAS A57de] " aziel] AgetA Hxa Al
A= ALSel AAs]ofof gt oink, F7EH 1 A 9] X
g aTaAE 4

2) AISell o8t AFs = AMGre Akl FeE fste A
|5 = HREG sFAstolof gt

3) AEHo|~E FEHA] 33 o] wjX| oo g,

4) AA EAAAM e 5 d= AlATE IEC 61162 Serial
%mm%wWﬂﬂivﬂ%ﬂ- JAEH o] 2~ A]7]= d] A7}
A 4= Q).

() 9, HAHZ(C0G), =142 (S06)

1) GNSSAlM <= &4 AISe 24 AAA7]I71d g4dE 914,
00G, SO0GS 9%k IEC61162 Z=HAS 7k 3L QJt}.

2) ey vhFAbEkel Foskoiof gt
7h AlAel olate] HEEE AR FA JEHie

WGS-840]1™ , IEC61162 DIM Sentence®]of @+t}.

) AISE FEHIYS] A tigk F Y
(Reference Points) =, sty <44 &
RIE ﬂﬁﬂtﬁﬂﬂ%é%?%}ﬂﬂﬂ}‘“ﬂﬁﬁtk
e AHEETH VEH ARE

N
FN
o -2

ol
20
T

) sk o] el o) 7]
x%p]%a@z@yL@EﬂAmﬂﬁg%i%Lﬂaﬁk
(th) A+
1) A5 ARE AFste Ay AE AlS AA5ojof 5=
A Al A o T
2)ﬁﬂﬂ AW 2~7F [EC61162 EHEAE AlgshA] Zevhd
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AISell 437 flste] WM37|(o|lE& &9 Stepper to NMEA)
A4 A RE A58}

3) &= 500:= mlRke] RE Auh] =

(2h) A3&

1) 25 Auro] A.526(13)°] w2 A 3]&(ROT) AAI7IE 7HA
i glE A eyt
2) a8y AFE AA717F A3 IEC61162 JEjHo] 2~ TA}E

™ AISO] AZA = oo S},
3) ROTHE7} ROTAIA 7] A& 4 vk A3 ek (4

A &
Hom) thest 2o AT FH A5 AR B

A

71 A~ ZA
) QEsEy] [(thHAGHe] 2z ]
th) AIS A=A

(vh) AE AR

D 7p bk e 8AL ﬁ‘i@ (g3l
=
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SEME & s g H
00 ARE 7heste d&f =
01 g5 W9 (at anchor)
02 % E573E (not under command)
03 A gtEl ZA (restricted manoeuvrability)
04 Auke] &4=o) o3t A|3H(constrained by draught
05 738+ (moored)
06 %} = (aground)
07 Z*9 (engaged in fishing)
08 33l (underway sailing)
09 HSC EF8 0% oA (reserved for HSC category)
10 WIG #7802 oA (reserved for WIG category)
11715 Reserved
(20) 1144
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lo,
N
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=
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%
S
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=
w2
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o
N
(e
o H
fru
RS

Ao HE = AH= 2AHHS (NS, IMO A9t
S E5H5(Call Sign), AW, AF, A7 12874 (EPFD

: Electronic Position Fixing Device) ¢FEHIL} X & 93t
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2) MMST, IMOWH % 1831 oh& AISAlA| (dE F 2d

290 He vUH S (Password) F2 Aoz Ao
T

3)

4) %

5)

6)

7)

(th)

v, A 2 AES MDE ALgsko]
PI
Al
ol ¥

fol
e m{N'

mlm

E3}o] IEC 61162 &7 “SSD” ¢} “VSD” o] <=+
Sell j=steof e},

3 AHE FBZ2(Rec. ITU-R M.1371-1 E18)°lA]
o

(e}

lo A
NHU
"

o

Ee= e

ugtol sh=dl, oE =9, H??: , e
Ld E4E FFs =
“707 & ARgetH HAE ke AR “377 & ARES.
‘37 o8 AAEE AT AEAE zhe Aue 39 49 A
Ad s o]&stoof gl Fo& A.
Adk, ghe B ez wel F9-u = o] Are g
H FRo|7]d s A FH B gafjF o] A 7)ol WA o
2

o2 t:l:l

i)
4
32
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ole @ AL ®
o Helgt.
1o 7%
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N
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Ju i
i)
o
=

= 7 WA Digitel s}

o

$
Nt

N

Z (Reference Point of Position)

1) AIS= 9]5- GNSSSHeElv #1 A8 “9|F-7]=4" sk, 12

2)

3)
4)

al
wkek 5 GNSS7F YA H.ar-g =¥ (Fallback) o2 AFE &
g Wy-7lEA stuE AR
Ao A= (DA Al 7l=" 4t A, B, C, D
o]-&ato] HXA|Ft HA oo g},

L3 ALE FF ISR 2 F A
©] Ship Static Data( “SSD” ) Sentence®] U]
A G 71+=HS 2Fsho] AlSol| ol AL A=
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INSOl ¢o]sfe] AL&E =)ol g weba A E.
(2}) AHre] A Y (Ship's Dimensions)
1) Auke]l AP tha IHAA HAFE= A,

4) o 7§T°ﬂ o] e T e o8& F ST L2 2
A8 135l 9ste] 12 1A oF s},
kst A=C=0LS 1 EH oz AlgHUH3].

A : Liistance
)
e 4 B =dhl
o N % St =51 mor greater
B [T
\ Jit = 311 mor meeater
LI o-di;
63 = 63 b or greater
~ d 1 ] 0-83;
G = 67 oF greater
[ 1]
The dimension A should be in the direction of the ransmitted heading
infoemation (how)
c D Refererice point of reporied position nol available, but

dimengions of ship ave qvailable: A = O = 0and B =0 and D =L
Neither referenee peint of reported positien mor dimeasions of
ship avaiiable: A = B = C = D = 0 f=defiull)

For use In the message foble, A = most significant field

I3 = least significon: fleld

<a¥ 2-4> Mure] A7|9F A HFEH
(21) 9AE(EA) 715 (Long-Range Function)

(71) ALS eIAZSAl 71Ee] 2askd Az sAlel Aeek Al~H
Z, INVARSAT-C 4= GMDSS®] -0 2 MF/HF AR| 7} Zs)c),
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WYX E A selof st IR 2d o
[

=
st A g-ol = 18]sHA] oY st.
1) of A 9 BlA o)) FES 50,0008 o] AUk 2004
2) oA 9 ElF o]e]o] FES 300% o] 50,000% w|wHo]
o

20044 7€ 149 o] % AL Zelshe b Adn] At

T 20043 129 319 = w2 AA].

3) FESF 008 vwe] o4, A % SRS e Ak
(W) Aol FAsHA ofats Aut
1) A A () A3 el s ek ut

7F) 3,000 o] 2004.12.317}4] .
}) 500% o]k 3,000% ] ue 2006.7.174A].
t}) 150% o]AF 500% w]wk& 2007.7.174A].

2) ADAACHIADE L A2)E2] FA4d0 23 oJAML
2005.12.317}A4] .

3) ACPHIADE R A2)F o)) MM 2008.7.17-4] . tF
gk, Aubzo] 45mH o] o] 42 2008.7.1 o] F HEE =
k= A71AJ AR B S 74A.

(4) ok, AR APEAA(AIS) & AAstoof she EA=RE 21 o]

of Auts HA g 9ol <E 2-7>9 HES A oy 3}

[10].
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A AN D 1508 o] AF of A 2005. 12. 31
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(7h) ##EA 0 MR'S ADVISORY TO SHIPPING No.A-05-2003 ##
(W) 2003 7¢ 145-H FHurtgstE E3dshs Addbe ALS
PILOT PLUG 2 POWER RECEPTACLES A X]&}o]of 3,
(th) Ax]91= 2 A9 PILOT PLUGS- CONNING POSITION No.1 9]
| 8}aL, RECEPTACLE SNEMA 5-15R= H]Abd Yol A= oo} 3},
(2) GREAT LAKES ST. LAWRENCE SEAWAY SYSTEM AIS %7] #&
(7h) #=E 7 1 BINMCO NEWS(2003.3.6) SOURCE : GREAT LAKES ST.
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Al 3 AISS 74 Fo7)s & 54

3.1 AIS A|2=89] A

Adntyg o7 Mukg AISE Shle] VHFt S <HelY, 217
VHF <#417], DSC 4177, %ix}énwéﬂ AARA D A7
T+

GNSS =A17], S=A, 23 WA 2 7]ef Adkebdol ek A st
o]

o] QlEjHlo] 2~ B Y, shwl EAIFA 9} HlolEle] YA Tor 74
g},
VHF ANT' GLONASS GYRO
DSES ANT', ™ y “GPS ANDT, N e

POWER SU'PPLY
AUNIT

<19 3-1> AIS9} 2% FH|So] AEH AlAE FAL

RATDMA s©] ) o™ 7]X]%(Base Station) ¥ ’d‘i‘%oﬂ AAARARE Wl
7] 91ste] WAIA] ID 1 F= 5WS Fr]8 o s A Halgof 9
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+HHE, 25, WEcd&g ZLIHE

RF Power Control l :7
4
ADC DAC

— AlS RX1 channel - Rl

GPS
Receiver

Interface . . Radio RF,
Host RX2

Micorcontroller and :
control, ——  AIS RX1 channel IF

AlS
format

TX Detector
—1 AlS & DSC TX channel -

=
T

Xtal/Glock
Generator

Synthesisers

A

Frequency Channel Selection T

<1¥ 3-2> AIS9] 7|sH¥ EFtolol 1

SAE unlo|3E ZEEHE PS FAI7|ZHE 1 PPS(Pulse Per
Second)®] F71HEE % FH, $21 &£F& oot iy AISY
RX1 A3 RX2 =29 242 F+ 79 w8ld A5 o2 e Au =

VAT o2 Y $AE A E Hxste] AH Aol A2 ddstal, AIS

diolg 2o g7 Ax3E F TXE vlolA=2 FEEHZE AEsi,
Radio RF 2 [F E-ZX (Detector): SHHUERE F7]%H A5 E 41
3tal, PLL¥ VCO= LOCAL =35 AAAIZL F MixerE AXHA =

!
e (IF) 2 st 5§ wlo]~ils AlS 2 ghEo] 7|2 Bulal
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S o] += Radioffioll /] VHF a2 HEHO] Ao s AdHr}
A1S9] EAMPAl S AT HFA] (Autonomous Transmit & Receive)o]
FA F34E 156,025 7 162.025Mz, A3 21L& F1D, GID, F2D, G2D,
F3E 2 AI7+2-e 25kHz W+ 12.5kHz, $A159S 12,50 == 2F, ¢
HU2E 500, FAZEE -107dBnol A Packet o2& 20% o)3}, &
715 AIS 4171 270, DSC 74171 R, &4 fad2s 50Q, ARE
T RYREE 200~50T, AUEEE 95%, AF&AY-E DC 13.5V, A
AEE 891, 98 A7 (WXHXD)E= 300X 162X 128, AW HHE&

184mA(ZFA] A7) 5ol Lkl +A (Specification)©]tt.

PN
5

fo ™ o

A ARAY Fx2E 2] fste AddY sAREE £
SARE 5 37HA R sAStelof gk, AdY AAlE HA AR Y
o8 $9° 7 Ad=F AFH ok star, ACHY 110V or 220V, DC
AL +18736V(7PARE Y 1 +30%, -10%), DCAFE 10A, AE &5+
-15C 7455, HUl5E 40TColAl 95%, & IEC60945 ed.4(2002)°]
™ 19 (24A17}) 4Ah o]t A YLE ARl oF g},

3.1.2 W 9 FER
WAL A delE £41S 9T SAWATG FAS 97 A
WARE PAHY FTRE SAF0] nFH wEe) A9 12,50
A2d Bed A9 o] 489S A48 FE wEo £&dn
Gl FAFIG R L5 THESolo} Sl WA e S
3 e FAe

SATE durr o2 HAA IR (VCO : Voltage

Controlled Oscillator)®} A5 7]F3(PLL : Phase Locked Loop)

32 E AM&sto] T3 Alt]ALe] A (Synthesizer ) 4& o] &3},
o

7}~y HA Ho|HA](GMSK : Gaussian



Minimum Shift Keying)S AFg3}a, H o FaHol+= +2 . 5kHzo|
ojojof 3, AT tEFL 8. 0kHzo| W=, AX o] EALYE

T —60dBc ©]s} o]ofof gt}

Tx Data Quadrature-phase :
Tx Data In-phase ! @

Band
Pass
Filter

Iwr Amp Power Amplifier

Tx Enable Tx Enable

PLL

S| U}E EaiA =419 RF A1 3(161.975, 162.025MHz) = A & L E
(LPF @ Low Pass Filter)& AA 13 3342 FHAA =i, g9
¥ (BPF : Band Pass Filter)ot S%& AA thA] 22k 1594241
455kHzoN A DEE AR 714 S (Base Band) ol 4] -2 (Demodulat ion) ¥ o]
GMSK oz Adsm QIK B 7] -t Sol|A MxH AEE FE3,

AR F875S BA FAAS oE I EH R A o
A} F2 FuEE 45/45. 1Mz, 23F s 455kHz0) a1, 14}
S RUkZ] Fulaeis 445 B 45, 1MHz, 23F SRR b= 455kHz, 5
o MBS +5ppn o], FAEEE 1V o]skell A o2& 20%0] W,
&= 25kHz ool A 70dB olsk, 23 eg|o]2= 70dB ool F

helle B a2 5% olsh, A= tE = 6.3mVpp ol dololof g,

Kl
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Rx Channel 1 Quadrature-phase 12 5kHz <—|

- Ax Channel 1 In-phase .J
- o 25kHz

Rx1 11X} IF 45MHz

: Rx Channel 2 Quadrature-phase

12.5kHz

Split LNA

I Rx Channel 2 In-phase

o 25kHz

|
I
I
I
I
I
[
I
I
I
I
! Rx2 17t IF 45MHz
I

PLL

DSC Rx Data
FSK Ceramic '
zy

Rx3 27t IF 455kHz

Detect

&
SN QS A 231 HolE o] A= VAU 231 HolHE
nlE ALEElA] k=d], 27 HolEHE U2 Wz 49 do|E o

oFo] A3 Wolx|A Hm o] ARE I E A% A9 RF Carrier
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o] TAF AN ARrFaa QiG] sojuA HEE NSKe| dF
ol GMSK= W x3le] dlolH e &S 4=38lal Carrier?] YY9ES &
T A Y 2L Fa g Fol s Bel FRE = AT
CPU} Wl E 2] (Memory)E QB H o] A5 E3dlo] Eo]2 Z} AAAAR
oF v ge] #7E]o] &= AtoN A1.9} F3F3ke] TDMACSOTDMA, RATDMA)
daug|Fow Ay e TR o) HolHE FAlsA =™ CPU
oo AAH Al ejol] wEt AA e AFE = shar
of o]/fo] AT AP FENHHE V|AFor AIsr|E S,

S

=

3.1.4 ot 2 e} REHH

716 B-EGA T AE o]~ EES Qo AAd MA (7],
7, A, A Y AEES 47 vE £ (RS232, RS4225 )02 A
HE B/ Hu o]gA 7}7] & xWew Bzl JHE s
CPUN A A& 4 Y= TIL = WA staL thA] CPUAA Bl
ARE ZF AAA QIAE F e A% XMoo B AAR
HUjA Hot.

7t AAES 7o) XE(AY)E ol &3] ARE Hulo] A=,
o] o] LEXA Bl FRE wulo] dA|o] AFFstaL stte] L E
& &3ko] CPUdll A=A At

GPS 21719 Al g e 12A1d, 12994 F3H ol =4l Fyl4= 2
FEE 1575.42MHz9F C/A ==, A A AEE All in View,
8-Status Kalman Filtero]a XA =+ 2F 100m A 7Fe] 95% (GPS) &=
= °F 10m o]} A17ke] 95% (DGPS), FA &%+ 900 kts, 1X2A Al
7k 9F 90 % o] (Cold Start) B+ ¢F 30 = oW (Warm Start), ¢

& 1%, DGPS 412 RTCM SC-104 Ver 2.1 Format, VHF <F

Bluhe] WAl e e wkrolal Huke #AHT, o5 0 dBi B
VSIR= < 1.5 olste] SA45 7HxIHH[10].

Hi
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- AlS Burst Commaric
Tx Quadrature—phase
- oo Message HOLC/NRZ|
L. . Mc?dl\ﬂ‘lgafor i Buifers Decoder Rkl |
AlS Rawf
Clock
Rx1 Quadrature-phase AS Burst
— GMSK o| HDLG/NRZI o I M
Rx1 |“_ph3594. Demodulator Decoder Buffers .V\ —
[} Rx1 FIFO
o Refeived D
AIS Raw™
Rx2 Quadrature—-phase
GMSK ciN AlIS Burst
Ax2 In-phase » HOLG/NRZI = M
—> Demodulator Decoder B‘ﬁ?:ie —PO\ ||
[ Rx1 FIFO
——
A Hawe Received D
UTC Sync
——»  Slot
Slot Clock | Manage-
——» ment
pr =] =z H
<Y 35> WHEg 85X AR
== A =
3.2 AIS A =89 F97)%3 54
[e) 5 = S O H O = >
AIS Az duh 9 G, wgE X e RRstn Qe A
=] =1 2] = 2= = > 2~ 2=
7F FERHYH HHSH el ¢ J=T mokge AARA AIS S
o] < 5L O =% 2L = . = =
A7E el RS FRe FA RO FEae] AlS AN E
=) [e) 7 =]
Astm gl Avbe] 2HBS W loltt, GPS, 7IEPFASE o] Au}

o] AHE FASH=H o]u AISS SOTDMA(Self-OrganisingTime Division
Multiple Access)7} &4l &% 3= XPE” o8 FIg.

AISS] mIAIA= GNSS & AHA|
717F B X Aol A s HIAAE 55‘/&6}‘3:], 1 &<t 27 =4l iHL
Z5H AT 4,500709] % ¥H R
N7t oA FeF P &8 S AISE %’40}04 U?Xﬂ@ﬂ%/d

oL
o
il
AL
ol
Kl
uh)
_>.:
1-'
L
L
i
L
Hﬂ



2 (161.975MHz, 162.025MHz)3te] A&
o 2507 0] &£F o7 A 7S

N}

<19 3-6>o| A HE=rke) o] Al A 1 HED 0.10416ms7F A28
a1 &5l 26.67ms7F 285 o] 120l 2,2507 ] &30] F4¥™ A
o %= AISE SO(Self-Organizing) TDMAYW CS(Carrier Sense)
TDNA ¥2)& Fato] diAor &3& &3 AN, AIS-SART= 12 5
1 99 FAFTR(SAR)ENZA 1QGHY e &S I
FA(Fixed Access) TDMAE A}-§-gtr},

r—qO.iOMBms =1/9600
0.10416 X 256 bits = 26.67ms

| EA Y EA J
8 Bit h & Bit -
256 Bits, 32byte
'y ————
s
R
e 1 slot
i
I -

i

hosiot  3slol —ggg 2250 |slot

1 Minute
26.67ms X 2250slots = 60.0075

I I C0Q OO0 0C0 000 OOOOOO0O0000O0
2 slot Asloll l

h -
W /

/

CO0O 000000 0COCODQOQOOOCODOOCO OO0

<19 3-6> AISY AY Zyd F+x
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3.2.1 AIS 2159 4

(1) Adubol elslr A% AIS Aus A7A dez FAu.
(7}) AIS AH Ao Qs A @ e

=
o Au=ss 4R AR &=

(W) dnbf o= Alser H&e Adre] A==

A s SN

dr
ki)
>
offt
N
(0]
fru

7 2o dug duel el A 2 A
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(4) IM09) A57])5d wpzm Mule] AlS SAlg2e 223 Bk
2,000 B} &35 (Time slot) A% o
o 4,500 BF] SRS £alE

=

F

o,
K
o
Q‘L
i)
=
_
N
i
N
MN

4>
%0,
©
o
o
i)
L
= =
oXl
Q‘L
£
%0,

(5) W= 400 T 500%7HA] =] €]
= T o, 8~10rtY o é‘i} ool = Ak of A

o Z e 100% A2l 4 e Ao

(6) Al2~Elo] oW EE d A5 H+s HiEES 23S 5%

A4S FoJst7] st HE A A I

al |
g o) MdEte® 857 wEoltt.

A
(7) o] gk A| ~El2 X}%, A% A& v 402 A}
g3}o]oF 3| w3l A, TEEZAE TDVA 7]&S o]&

ato] AREE 4 Qlojof g

(8) AIS o= Pr/}jﬁi (Radio Regulations) T+l HF18%}
[TU-R M.1084 # -4 of whe} vHE-Al T =of 25kHz B+ 12.5kHz
= VIR &l e B4l Ade $8ates A olok gt

(9) 71 A =& =X (Full-Duplex) B+ ¥HE2l(Half- Duplex)
A T o= Flole WHAlAE e BAAE S o] &8tofof gt

(10) AIS+= ITU-R M.1084¢} RRiFe] #HE S.18¢f we} oo Zo]
25kHz & <&l (high seas)ol A, 12.5kHz B+ 25kHz W<
= Zhpol] 1A sjgol A BAG ol BE s AREghr.

(11) WAZA2 GMSK/FM(Gaussian Minimum Shift Keying/Frequency
Modulated) 7+%& Zt=tt.

(12) VHF 43t S41719] a9k QP £3ppm ©o)/do]ofof &t

(13) dloly FAIEEE 9,600 bit/s +50ppmo]ofof ko).

(14) TX-ON A1z 9] Hol| E@AuE RF Attack Timed ImsE WA
grolof sy, EWl A E RF Attack Timeo] gk TX-ON 2l & =2 5
B RF dgo] BarFe] 80%0l o277k Al AlZto|t}.
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(15) EWATE S50 kA3 AJZE2 TX-0N A5 o
Ims ©]ufoll £1.0kHz o]u] o]ofof ghr}[3].

AIS+ SOTDMA = Q= 4k 7 ZAIA]
IEAo® &% d9s 7leotl e galgFoln ZH ol
Aoz deds Q7betd 2713 REo 21dste] 131t A1 E el
FAEE ZF 2HolAS A A €3E £33 dod £55 §
Ho]E 3 & Network Entry EEE AYsHA Fv 1 & AHA &

< A9sd dolgd A AolA Yed FHE gt

== NI(Nominal Increment)E Z7Asla NI+ &9 3|3t

&5 Ui #o® NIE F9sted <1d 3-8l 4 A $4l
ensl7] 918l A NSS(Nominal Start Slot)E ME&A &=

g, NSSE= NI &2 rF 9 Ao &0l AgsA Mg s,

|

71 % SI(Selection Interval)7} ZA = a1, NSS &£50] 57to] ¥ &=
% SI %AT_‘ NI “é‘/\-q 20% XéE ]/\1 tﬂ'% E]'[S]

NRR

3l
—"

<% 3-8 SIU] NSS Slot &%
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=]
[ 44 HMW AR 5= = Aol

al, il
glo] A& NTS &35} Hil% %ﬂ@ SFEe 54w g9
5l 5 ZbZbe] NTS AW 4788 Atolo] &9alA ).

AMA NIS &3] maepAfnpa; A 23 NSeF NIS+=
ChA] b= a1, NI9F NTS &350 Hal -4 $4lsH &
NS F=9lol ¢ gk},

NISE o] el edd §x|o] EAjate= 5 olelgh due] o] 1%
o] Av}ar %7] NSS AH 7} &2 428 (Continuous Operation)
143HA =jw] o] mEoAle] 7 ~H oS ST NISE &
% Eol-g AT

Efolo] 00] HUS wf, A2 NIS7} STl A A= 2
EE AlaFo] Ad W7hA] S FPRE, Hug WA Fol s

A A% ol At

>
_O|L
=
) r>J

el

3.2.3 AISOlA AR&ate HIAAl -2

Auk Fsgre] AR IS flete] F2 ARESE HIAAE 1,2,39
WA A 7} 74 o] AREE ™ The <3 3-1>2 HAX] ZREFe
Zo|t}H3].
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<¥ 3-1> WA]A 1,2,3 protocol (XK 11)

vtelulE |(HES Il
WA= ID| 6 HAA] 1,2,3 o tjgk 2]¥E =}
HEE XA ZE 2 AR 7F 2 S EE I =TE A A
ID 30 MMST H&
0=3t&ll =, 1=A449+<=, 2=Not under command, 3=4|3%}
¥ 33, 4=contrained by her draught, 5=
S}&) A 3 4  moored, 6=aground, 7=engaged in fishing, &=
under way sailing, 9=reserved, 11-14=reserved
for future use, 15 = not defined = default
0 to +126=turning right at up to 708" per min or higher
0 to -126=turning left at up to 708" per min or higher
Values between 0 and 708° per min coded by
Rate of ROTAIS=4.733 SQRT(ROTsensor) degrees per min
ate o
. q +127=turning right at more than 52 per 30 s No TI available)
urn
ROTATS —127=turning left at more than 5¢ per 0 s No TI available)
-128 (80 hex) indicates no turn information
available (default).
ROT data should not be derived from COG
information.
G 0 Speed over ground in 1/10 knot steps (0-102.2 knots)
1 023 = not available, 1 022 = 102.2 knots or higher
Position ) The position accuracy (PA) flag should be
accuracy determined in accordance with Table
1=high(=10 m), O0=low(=10 m), O=default
nw 09 Longitude in 1/10 000 min(£180 2, Fast= positive(as per 2 's

camplanent ), West= negative (as per 2° 's camplament).
181=(6791AC0h)=not available=default)
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Latitude in 1/10 000 min (£90° , North=positive (as

A= 27 per 2° 's complement), South=negative (as per 2’ 's
complement). 91° (3412140h)=not available=default)
G 19 Course over ground in 1/10=(0-3599). 3600 (E10h)=not
available=default. 3 601-4 095 should not be used
True 9 Degrees (0-359) (511 indicates not available =
heading default)
Bzl SAEES w, UTC %(0-59; %FY time
stamp”’} 7F&x] ZEshd 600]H 3 7] EZES 7HA
ofgEE WhY [ nAA|AHo] FIUHAL &
Time stam 6 }
P 7}:dead reckoning)®E o™ 61; & T 914
ANaEo] FEYEREolH 61;Es A $1A A
2®o] vl F45olW 63)
i 0 = not available = default
special ) )
= not engaged in special manoeuvre
manoeuvre 2 ] )
o 2 = engaged in special manoeuvre
indicator . ) )
(i.e.: regional passing arrangement on Inland Waterway)
(RAIM)-flagl 3  |Not used. Should be set to zero. Reserved for future use.
AR %) a1 A =] (Receiver Autonomous Integrity
RAIM-flag| 1 |Monitoring)®] flag; O=RAIME o]&otsl=7]% 7}
1=RAIMA}-&
Communicat PR o
. 19 2719 &€x%5 dA+
1on state
= HES | 168 2719 €3S HF
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Iut

A2 F A3Gel A 7]Ee AIS FA o] e JeFHolE o AS
7155 §ste] ARgaglon ofw AlAagou FA e e 58S
et Fuk4 99 (Frequency Domain) &2 A7]4 A aE H24st
ofof sl=d] ~HE"Y F417]= ol Fak it AE 5ol o= A%
o 7S Zta QEE FaFddor A F ol £HE Y
2+ kHz/Span, MHz/Span 5 o.2 X A8t +HF T34 7F4 S Spanl

2 R

VHF Communication Tester+ VHF &H]9] £AIAH H FA7E & B
T4 SA4S & F Ade A7, dE&Z=IaHS o] &sto] AIS =
RIS AASAY 7] Solste s R aRE Zp7) (PU BEe} <l
o] 2ol T2 aFe AX|e & RIS o] gste] FAl T



NAS A 52 PR ol gl dolE WAol FsuS el 7 ¥
B golaA 54 + J=E TG
<71% 4-2> VHF Communication Tester
CPU A& =233 v}=ZT(AIS Program Downloader)E ©]-83}¢]
CPU9] Z2ass vhe-2esiAy 24 & 4

#2 AlS Program Downloader (COMI1 ,115200 bps, 8-N-1)

| Target File | Intv1_30, bin

| Device Part No, : AmzaLVTEIDE

Erasing O=00S000 - D
Erasing (010000 - 0=01FFEF]
| Erasing (=020000 - O

| Flash Download PG

Disconnect

Erase ...

Erase Ok!

Blank Checlk ..
Blank Check Okt

Serial Seting

Load File

|

H H ownloading 1S finished comp Eely!!!
% Start Download Turn off and on Eguiprment. and then Check Yersion!! I

Exit

Processing completed 100%

completed 1002

Processin

=erizl Lonnected

<71¥ 4-3> AIS Host Microcontroller &t|olE th& =T
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vl A W 7 sAAe] F4 F7] 4 Zeage oY g B
G QB o] 22 AtoNe] A NS el M WASAG 7 v AIA ] FAl
7718 A Qel= wrel b,

Lantarn Lelarn On Lakarm O Al Inho Fegistredian A Achion Mode Condg Saly Area Conlig
Sot bieg Config Boes Stotion Registabon Syatem Meg Cuery Corn Poit Coafigurotion
P e [ Fiocaiian
AUS Infn Registrstion
|T:,-7.l=- al A To Fnot Epecilied =
[ “iabye Faags 8
Convard Gieas @ || 8! - 000000000 ~ 899999995
9100 1000 =] Lefitudda - DAOG 0000 7 31000040
Longiuda - OO0 QN0 16100 annn
TE100 0030 E = Climernlion A 07517
r Dimantion B - 0™ 517
Ll 'm B =| Tm G: T ool T Climantion © - 0731
= - Diimantion 0+ 0~ 11
l_n E r
_ e I 2 =] Flapiing Fadius ;007255
Hegh X Marms Arn-h Meoc Sire ;34
T T | Ao Ve Siee 52

SPSACIMOK, OFF+11 CRG (LR
EPEOCIAG, A =B R F

Saracovyn™ @ oV Ry 51N

<TIH 4-4> AIS FAIF7] MAS A% &8 S/W

4.2.1 354 A4
TRz oA 20719 T G134 Aol (F5d A7 U
ol = A A7 o, g5 A= A B Ad) ==
AL izl AZdste] aFgEEA, FaE5H7], ~AEHEA
7], QARAFI FOo 78 SAHY 5 glon VwY|E 8= BAA
+1.5dB(10W ™~ 17Wol W) ol W& <719 4-5>9F & W
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VHF Communication Tester

Power Supply

IIH|9F PCZF =41

SAN100 MO & PC

<1d 4-5> AIS A9 vEAdE 2 Fag 54

< 54 1
Alet <28 4-5>9} o] FAI7]e] TR HiGaE FI4547],
2FHEQRAY] To2 S5l QFFU O Z=1500Hz o) Z3s)

4.2.3 Mz ~AEY
PFA B2 2l A S0 o3 wEelR AN H Sy
)

(sideband)E°] WZ7} 3& 7153 npAaa o2 599
8 4653} o] =A 3},
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Spectrum Analyzer

Igﬂﬁq
Attenuator
(ATT. 60dB)

SAN100 |= Power Supply

r

e
oH
th

SAN100 I £ PC

~HEY Pl AYH e AEs ~2NEY BAYE BRFRE

B B3sl7] ko] 0dBmofste] 44lzrh ¥ EEs sfojok st

AT <1¥ 4-7>8] AR ool Fofsof Fht

(1) X3 Z2ZAo2RE AAH +10kHz Alole] Ao W
Z9F AAIHQl F3t)= 0dBe oFe o]ojof 3hut.

(2) Mo ZRE AAE +10kHzol A W29} dA] Al
-25dBc ofg olojof gt}

(3) FFHNoZRE AAE +25kHzol A Wzl AAHS
—60dBc H=+= -30dBc Bt} W2 gk ofgolofof g,

(4) FTHo2RE AAR £10kHzoll A £25kHzAFo] 2] oA,
Wzt AR Sutdl= o] F AR Aleld] E7HE AR o}
g o]ofof gt}

|\
)
)
rlr

|\
I
=
rlr
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dBc O
-10
-20

-30 1
-40 . /

=i

-80

-30 -20 -10 0 10 20 30

<1¥ 4-7> Wz ~HEY 5&7]5 MASK

4.2.4 A Fuk Hol

Fapg Mve T 49 os Wz Y
7b 2 Fukry Qg QA e o] Wk =
FagE wol HfFFagei o] 16kHzQ $AEA S A4 H

G Wole +5kzE 2FeA ohslelol @,

4.2.5 2 7=
FAFNA AT E HREIA FAE = e TEHS Wy A7
=3 SINAD 20dBoll 4] RF ¥ =&-& -107dBm ©]3} o]ojoF 3r}.

4.3.1 2ol A(d Ry =)=
o7 E vREG A St o 4Fe] Fuhol A wAshe
WAL 9] WAbE AL BTHEA ARAFel 9 A o3}



% 9 Fue 0@ Sol g% WA TFW WAES B, AISe) B
g Bt el A QL ARl A fEste] AHEY RAw
FH 74 156

L025MHZzE =4 (AKX A)staL olo & B e s =4 (B

to] = A Azre] AEe 22 A FHo] R

>
o
ol

#ATTEN GB4dEBE aMEKR —82. 34dB
RL 45S. 8dBm 18d B~ —9aE Tk H=
| =1
A
AMMK R

—SB5 |7 kH=
—=Z | =249 4B

CENTER 1565. B=258MH=E SFPANM S88 . Bk H=
#RBl ZBH= UBI 38H= SWP 95. B=aec

<1¥ 4-8> 156.025MHzo A o] ~Z ol A~ =3

9 E
A7) Tom Badat] AVE SAT A3 A BAA A5
271 82.34dB 91 A 1 = dar, A7 (IEC) ol A= 80dB o]
o= At Qlom A ofelA dzaEtAl 54 HAT.
Z3} Ao o)t ~3Felojagt 7123 (Fundamental Frequency)

o] 2,3 wjge] FulpA R S@Ee o 7] A 156.025MHz2] A2 L A
319 312.05MHz, 468.075MHz7F €t}

<T1F 4-9>F 156.025MHzoll A1 o] Al2nxutEs 543 Bos FAT
gel A2z el Ase A7IE FARSEH +40dBm -
(-40.67dBm) = 80.67dB = 7<% 7|&ol 2 g &},

<1¥ 4-8>L2 156.020MHz9] =& B4 & Aol ~FEZ F
1
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¥ATTEN adB

MER —EmBPB, BE¥cdBm
L «=6. @dBm ladB-~- 312 _ B85582MH=
MR |
312 |asaf rMHz
—a3 16567 dBm

N BO BETIBL—

CENTER 31=2. O588MH= SPAM 188 . Bk H=
*RBl 3Z0H= UEBK 28H= SHFP 13 Z=arc

<% 4-9> 156.025MHz A1 9] 2nd &FRY 2~

=

i)\t
o

<9 4-10>2 156.025MHzol A 9] A3azxaE A Aoz FA

Fakeel A3z AdEe] Azl AZIE S +40dBn
(-48.5dBm) = 88.5dB = 7]& 7]l A gsitt.

¥ATTEN BdB MER —<48. 58d Bm

RL 4@. 8dBm 18d B~ 468 @7 52MHz
™,
MKR
458 |B75F MHzZ
—48 1580 4dB T
i AB8 5dB
F=
-lb":_: Sl

CENTER 4E2. B7Y58MH= SPAMN 18068 . 8k H=
¥FBlM ZOH= VB 3IaH= SHF 19. 2sec
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