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Abstract

As the international trade is increased, the marine transportation is more
complex these days. In spite of the navigation radar that is installed on the
ship, The ship accidents like collisions of ships, ship’s stranding are
continued. Therefore, IMO revised the SOLAS to adopt the rule that
mandates IMO contract ships have to install AIS after 7th July 2002. AIS is
to support the ships to get the maritime safety, efficient navigation, and to
protect the maritime environments. AIS can communicate from ship to ship,
ship to shore through the static information like IMO number, call sign,
Ship name, length and width of the ship and etc., and dynmic information
like location, speed, destination and etc. of the ship. AIS transmit the
information of the ship on the VHF channel(161.976MHz, 162.025MHz) by
using SOTDMA(Self-Organized Time Division Multiple Access) method.

AtoN AIS is to be installed on the shore or navigation aid buoy. Because
it 1s very difficult to support AtoN AIS with the power. So, They need the
mechanism which can implements the low powered system. Now, they
usually use the solar energy or batteries. Because They always exposed to
the sea water and wind, they really need water—proof and meet the

environment conditions

The electronic navigation system based on the AtoN AIS can directly
transmit the information like navigation or weather to the ships travel near
sea. It is very useful to use the system, because it has the various kinds of
merits like the compatibiliy between the equipments on standard protocol.

I propose the design can accommodate the transmit, receive, power, and
interface module on one board. After T implement the AtoN AIS, T prove the
quality of the system compatible to the international and domestic technical
regulations. we propose the implementation method, conformity assessment
and compare the technical regulation between international standard and

domestic rules in this paper.
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<Table. 2-5> Interval of data transmussion of CLASS-A AIS from ship
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2.2 AtoN AIS 73

el 2o3 AWE AMutel Algsls Aoz FPA A 9 HUE &F
T2 FAY BA, TR R 2 A TE Awsks AeEA, AIS Tl diaEiA =
dloj v -gn el thal dojt] A& &2 I ofie] &3 X 9o] 7heeiA =

Ae 7l = vk EF, FAHAE ol&dte o A HoHE

- Al 29, 27 Ea X 7V 22 ARE FE A e 9378

Algske] 7)1Ee] FAA A Bk

i

- F39 “On Station” HHE HAAIE = A=RF A XA W(DGNSS
BAAY)E $Aleko] i XY F-ix HA Ale.

- FAA e Health” FHE XT3t HedAE A% LA ArAE,

- AL AAWMT E= ou] ARiRe] A wAo AREE = HOlH

ITUoN A= Aty 9 VIS Al2" ) 84 obd A Au)x) x|,
A B FE(Search and Rescue)E H7sE SA4F ofZgAolA

(Application) ok AIS 28 7545 A3 Yok

FAA LG AISE A gste] A w: FAAY FE FA, EFFBA
4 - gAAAY FESE AUl FIAAE 98 DA AR5 - Y

A weEing e 94 WA Tol JhestH, daA Al W AIS #HAIA =
FHAL AA A LA AHE Vo w AAHo] I FPA Aol HH W

GG e A6l Qi AIS FANA WEE 5 gl



AEe 5

ol ] AtoN AISE ALgEo=zH

€l
i

Al 2=

£s
4

.
;oo

%
a3

I

—
o

K

i

e

2 AtoN AIS9 71

S <a1¥ 2-6>

= vk v

+

ox

I

—
o

Jmo

DR EX| B
(PCE S&t 2HAI-HIO)

~ W
A
Bu e
bkt

1%

12
js

R
H S5 9%
- U3, 214 dlolg

=

- AIAE A HQ

- Battery &

2H X Y
Message 6/8

Message 21
EXEERELE]
Message 12
|

=
=2

HIAIA]

)
)
Tl

R0

o

<)
i

<19 2-6> AtoN AISe] 7
<Fig. 2-6> Concepts of AtoN AIS

H Al 2] 6H S Aol AtoN AIS

e
StoS M2 AIS B

)
®

HYIZ AlIS Zx]

al

3

I=y

*

<™ 2-T>AM A Aol A= wWAA] 219 V)2 E

[}

I

t}

o

il

"o

K

w A1 8 2

A 50] A

i3

A

BN
T

fsiz
=

A&

g,

)
ilin
o

_19_



Msg. 6/8/12/21
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<Fig. 2-7> AtoN AIS message information
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2.2.2 34 (Synthetic) AtoN AIS

olfrell oJs AAT
AISEHH HWAIA 21& WEshe Aol 7hedh Walom A AtoN AIS%
Aol 2 wa AYe 5= glvh A AtoN AISE FE B4 AISS 2o 532
e 5 Ark 2y T AtoN AISe] A= HA Fxel 9A7) ofv e
JIA R PAE A A ALEl] wjitel] Fe] Eeld s osA el E

b Atk U <2 E 2-10>2 9 AIS fHefdea 2" - molth

F
LS A
-Hl0Ie] Xzl MH /
—AIS A AT 1

|
1
: |
; I
i Ve et
| AL !
A k i
. R -
i - b I
i ) & :
i = — - ————— '
A5 |
é E % A |
{ i -
1
| ) assNEy
; I
ﬁ oo|gt=2
i 1 1 £ som=EX
" Eé‘-\_ . 1§ =o==8x
A I
<LE 2-10> 3 ALS 7|eke] e Al A" 9w

<Fig. 2-10> Operating overview of Synthetic AIS

_22_



A AIS 2

%l-

g,

i3

HAHE

-
1.

A%

A A4 o A

Fob 54 AlB] el A AHE A o5

4o

e

F3, 714 AtoN AIS 18 it

<Y 2-11>8 ¥

Ko
]

Ak o

AtoN AIS¢ &< Ay b

o}

52
E=
-=

<728 2-11> AtoN AISe EA AEx

<Fig. 2-11> AtoN AIS Communication Diagram

_23_



2.2.3 7}&(Virtual) AtoN AIS
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2.2.4 Pseudo AIS Target
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2.3.2. Random Access TDMA - RATDMA
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2.3.3 Fixed Access TDMA - FATDMA
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<Fig. 4-1> Configuration of AtoN AIS
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<Fig. 4-2> Block diagram of AtoN AIS
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<Fig. 4-4> Block diagram of receiving board
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<Fig. 4-10> The inside of AtoN AIS
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<28 4-12> AtoN AISY $& A ~HE

<Fig. 4-12> AtoN AIS Operational systems
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T 4-1>8 WA A 6He AEAA ZTREZS Adea 9t}

<E A-1> WA A 6H AN TREF

<Table 4-1> Message 6 Status Monitoring Protocol
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6 WAl 6o wiek A bz} P46
2 o] A] A) o] §H5- 8142 3% A] (0-3)
0-714 3t ,3-1 o] wrHEsA ek
30 WA= MMSI W5
5 0 ~3
2 242 MMSI H%
Fo L 30 0 - AAFo] obd, 7124, 1 - AHF
1 AHEE A ekl 0o]ofof ¥
1 DAC=441, FI=H2: 8} 7HA]
16 0 -84, 1-8% 2-F7 4,3 - dn)
2 0-SARA (), 1-4AAE)
-2 AN, 3 AR (A
ol 2 0 - AR, 1~ AR
1 0 - A4, 1 - 934
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=t 8 00 ~ 253V, 254 - 254V o], 255 - B A%
8 00 ~ 253V, 254 - 254V o], 255 - A4
8 00 ~ 253V, 254 - 254V o], 255 - A4
il 8 00 ~ 253V, 254 - 254V o], 255 - B A%
12 0.00 ~ 40.94A, 4095 - H] A%
12 0.00 ~ 40.94A, 4095 - H] A%
6 or 2 |AHEEA ¢k, 0olojoF TR AHA 6, 7]E 2)
9% or |83 A(HAAFE=0)96, 7]EHES
168 83 Aol = {2 ~"FAAF S A e
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<HE A4-2>vAR 60 A TRed

<Table 4-2> Message 6 Status Setting protocol
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A= ID 30 Whal= MMSI ¥

S i e 2 073

224 ID 30 54X MMSI M

NS &L 1 0 - AAFo] obd, 71 &4, 1 - AXF

o H] 1 AHEE A 951, Qololof &

DAC/FI 16 DAC=441, FI=53:474

HALA] AR 2 0-841- 8% 2- 94,3 - 44

71 BAEF 6 0 7 60, 0:54 %3, 63974/l

A 2T 6 0~ 60, 0:54 %3, 63974/l

74 A-to-N ¢ 2 07 2,3- W¥HAYS

7H3 A-to-N 2+ 2 0-PredictedSynthetic % %
1-PredictedSynthetics 25 A]
2-MonitoredSyntheticl 3] & =t

7HS #1 Aol 6 34 T 45, 7V A-to-N #19] w|AlA] ZAo]

71 #1 WAIA 2727360 | 7Hd A-to-N #2¢] F&g ®@ AR

VS #2 Aol 6 34 T 45, 7V A-to-N #29] w|Al#A] ZAo]

7V #2 WA 2727360 | 7Hd A -to-N #2¢] F&std HR

o H] 0,2, |d¥ HE = vlo]E AGA stA A o]of &

4, 6
Z HE & 840

RAA TR FE=096,718) 2 1340
AN BAE T IR A A
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<E 4-3> HAA 69 273 F On/Off Ale] ZREF

<Table 4-3> Message 6 initializing and On / Off Control Protocol
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0-71% 24,31 o) gk ok <] o &
ORENT 20 T MMSI W5
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<Table 4-4> Message 6 StandBy Control Protocol
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TAH S 2 0~3
B2 2] 1D 30 Zxx MMSI H&E
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<H 4-5> AR 8 V|Ad/EY AN TR e

<Table 4-5> Message 8 weather / ocean information protocol
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<HE A-T> WAIA] 21 22 EF

<Table 4-7> Message 21 protocol
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AtoN AIS

<A¥E 52> Ba 2R 2

<Fig. 5-2> Standard measurement Photo
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<Fig. 5-3> CH &7 modulation mask data
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<Fig. 5-4> CH 87 Data point fell below specified frequency + 10kHz

_92_



Il
[
|
[T
i il |
‘ M1 il
I | il
0 | |
I | [T
II' \ I
I Il | Il f
IR T
| | |
| | | |
[ \ ] M
| | | | Il
|| | L [
L W/ \J e
Il \ [ \ A il
J\ [, W) | I
i T
‘w“ “\ w U \u‘\‘ | ]
\ Uywm u\‘ il ““H\J"“‘w#’/‘\ “‘U\J“M\N\W W‘ ‘W Il w’v\
T i
L)

<ZL¥ 5-5> CH 87 A|AFIFol Al £10ktz o] £25kHz 7] ¥F A3 H|o]H

<Fig. 5-5> CH &7 frequency = 20kHz + 10kHz or less data points
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<Fig. 5-6> CH 87 In specified frequency * 25kHz + 62.0kHz or less data
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<Fig. 5-7> + 6250k or more points apart from the specified frequency of data
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<HE 1> AR ao

<Appendix 1> Summary of message

A
141 _ Catego | Prior | Operatio Access Communicatio
By Name Description . M/B
D Ty ity | n Mode Schemes n State
Scheduled position
e SOTDMA,
report:
1 Position Report P R F/S 1 AU RATDMA, SOTDMA M
(Class A Shipborne
R R ITDMA
Mobile Equipment)
Assigned Scheduled
. position report:
2 Position Report R F/S 1 AS SOTDMA SOTDMA, M
(Class A Shipborne
Mobile Equipment)
Special position
report, response to
3 Position Report interrogation: F/S 1 AU RATDMA ITDMA M
(Class A Shipborne
Mobile Equipment)
Position, UTC, Date FATDMA,
4 Base Station Report and current % F/S 1 AS RATDMA, SOTDMA B
number of base Station ITDMA
Scheduled static and
. voyage related
Static and Voyage RATDMA,
5 vessel data report: F 4 AU, AS N/A M
Related Data . ITDMA
(Class A Shipborne
Mobile Equipment))
. Binary data for RATDMA,
Binary Addressed AU,
8 addressed F 4 FATDMA, N/A M/B
w21 N AS, IN
cormumunication ITDMA
. Acknowledgement RATDMA,
Binary . AU,
7 of received S 1 FATDMA, N/A M/B
Acknowledgement . AS, IN
addressed binary data ITDMA
Bi broadcast Bi data f AU RATDMS,
inary broadcas in: ata for s
8 ¥ oy o F 4 FATDMA, N/A /B
AR broadcast communication AS, IN
ITDMA
Position Report for
Standard SAR R R SOTDMA,
A . airborne Stations
9 Alrcraft Position N N F/S 1 AU, AS | RATDMA, SOTDMA M
involved in SAR
Report . ITDMA
operations, only
AU, | RATDMA,
10 UTC/Date inquiry Request UTC and date F/S 3 AS, FATDMA, N/A M/B
N ITDMA
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Current UTC and AU, RATDMA,
11 UTC/Date Response N . F/S SOTDMA M
date if available AS, IN | ITDMA
Safety related data RATDMA,
Addressed Safety AU,
12 for addressed P FATDMA, N/A M/B
Related " AR o AS, IN
cormumunication ITDMA
Acknowledgement
. RATDMA,
Safety Related of received AU,
13 S FATDMA, N/A M/B
Acknowledgement addressed safety AS, IN
ITDMA
related #lA#]
Safety releated data RATDMA,
Safety Related AU,
14 for broadcast F FATDMA, N/A M/B
broadcast ® AR . AS, IN
cormumunication ITDMA
Request for a
specific Al A1 AU RATDMA,
15 | Interrogation type {(can result in P AS £N FATDMA, N/A M/B
multiple responses ! ITDMA
from one or several Stations)
Assignment of a
. specific report RATDMA,
Assignment Mode .
16 behaviour by F/S AS | FATDMA, N/A B
Command .
competent authority ITDMA
using a base Station
. FATDMA,
DGNSS Broadcast DGNSS corrections
17 . R . F AS | RATDMA, N/A B
Binary "lAl A provided by a baseStation
ITDMA
Standard Position
Standard Class B Report for Class B
R . R R SOTDMA, SOTDMA,
18 Equipment Position Shipborne Mobile F/S AS M
. : ITDMA ITDMA
Report Equipment to be used instead of
AAAs 1, 2, 3
Extended Position
Report for Class B
Extended Class B N B
R . Shipborne Mobile
19 Equipment Position R R F/S AS ITDMA N/A M
Equipment;contains
Report s .
additional static
information
Data Link FATDMA,
Reserve £%s for
20 Management N S AS RATDMA, N/A B
base Station(s)
HAIA] ITDMA
- FATDMA,
AtoN Position and Status
21 R L F/S AS  |RATDMA, N/A M/B
Report Report for Aids-to-Navigation
ITDMA
Management of channels FATDMA,
channel .
22 and transceiver modes by S AS  |RATDMA, N/A B
Management .
a base stations ITDMA
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<H-F. 2> 6 UE ASCH %

<Appendix 2> 6 bits ASCII

6-bit ASCI STANDARD ASCIT 6-bit ASCII STANDARD ASCIT
Chr | Dec Hex Binary Dec | Hex Binary Chr | Dec Hex Binary Dec| Hex Binary
@ 0 0x00 00 0000 64 | 0x40 0100 0000 32 0x20 10 0000 32| 0x40 0010 0000
A 1 0x01 00 0001 65 | 0x4l 0100 0001 33 0x21 10 0001 33| Ox4l 0010 0001
B 2 0x02 00 0010 66 | 0x42 0100 0010 34 0x22 10 0010 34| 0x42 0010 0010
Cc 3 0x03 00 0011 67 | 0x43 0100 0011 35 0x23 10 0011 35| 0x43 0010 0011
D 4 0x04 00 0100 68 | Ox44 0100 0100 36 0x24 10 0100 36 | Ox44 0010 0100
E 5 0x05 00 0101 69 | 0x45 0100 0101 37 0x25 10 0101 37| 0x45 0010 0101
F 6 0x06 00 0110 70 | 0x46 0100 0110 38 0x26 10 0110 38 | 0x46 0010 0110
G 7 0x07 00 0111 71 | 0x47 0100 0111 39 0x27 10 0111 39 | 0x47 0010 0111
H 8 0x08 00 1000 72 | 0x48 0100 1000 40 0x28 10 1000 40 | 0x48 0010 1000
1 9 0x09 00 1001 73 | 0x49 0100 1001 41 0x29 10 1001 41 | 0x49 0010 1001
J 10 | O0x0A 00 1010 74 | Ox4A 0100 1010 42 0x2A 10 1010 42 | Ox4A 0010 1010
K 11 | 0x0B 00 1011 75 | 0x4B 0100 1011 43 0x2B 10 1011 43 | 0x4B 0010 1011
L 12 | 0x0C 00 1100 76 | 0x4C 0100 1100 44 0x2C 10 1100 44 | 0x4C 0010 1100
M 13 | 0x0D 00 1101 77 | 0x4D 0100 1101 45 0x2D 10 1101 45 | 0x4D 0010 1101
N 14 | OxO0E 00 1110 78 | Ox4E 0100 1110 46 0x2E 10 1110 46 | Ox4E 0010 1110
O 15 | OxOF 00 1111 79 | Ox4F 0100 1111 47 0x2F 10 1111 47 | Ox4F 0010 1111
P 16 | 0x10 01 0000 80 | 0x50 0101 0000 0 48 0x30 11 0000 48 | 0x50 0011 0000
Q 17 | Ox11 01 0001 81 | 0x51 0101 0001 d/ 49 0x31 11 0001 49 | 0x51 0011 0001
R 18 | OxI12 01 0010 82 | 0x52 0101 0010 2 50 0x32 11 0010 50 | 0x52 0011 0010
S 19 | 0xI3 01 0011 83 | 0x53 0101 0011 3 51 0x33 11 0011 51 | 0x53 0011 0011
T 20 | Ox14 01 0100 84 | 0x54 0101 0100 4 52 0x34 11 0100 52 | 0x54 0011 0100
U 21 0x15 01 0101 85 | 0x55 0101 0101 5 53 0x35 11 0101 53 | 0x55 0011 0101
v 22 | 0x16 01 0110 86 | 0x56 0101 0110 6 54 0x36 11 0110 54 | 0x56 0011 0110
w 23 | 0x17 01 0111 87 | 0x57 0101 0111 7 55 0x37 11 0111 55 | 0x57 0011 0111
X 24 | 0x18 01 1000 88 | 0x58 0101 1000 8 56 0x38 11 1000 56 | 0x58 0011 1000
Y 25 | 0x19 01 1001 89 | 0x59 0101 1001 9 57 0x39 11 1001 57 | 0x59 0011 1001
z 26 | Ox1A 01 1010 90 | Ox5A 0101 1010 58 0x3A 11 1010 58 | OxBA 0011 1010
27 | 0x1B 01 1011 91 | 0x5B 0101 1011 59 0x3B 11 1011 59 | 0x5B 0011 1011
28 | 0x1C 01 1100 92 | 0x5C 0101 1100 60 0x3C 11 1100 60 | 0x5C 0011 1100
29 | O0x1D 01 1101 93 | 0x5D 0101 1101 61 0x3D 11 1101 61 | 0x5D 0011 1101
30 | OxIE 01 1110 94 | Ox5E 0101 1110 62 0x3E 11 1110 62 | Ox5E 0011 1110
31 | Ox1F 01 1111 95 | Ox5F 0101 1111 63 0x3F 11 1111 63 | Ox5F 0011 1111
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<H-EL 3> HwAIA 213 34 AMgEE FPAd 2=

<Appendix. 3> message 21(aids to navigation report)

HZ#= A 9 Definition

0 Default, HA] ¢ # 3= ¢ Default, Type of A to N not specified
1 71EH Reference point
2 RACON RACON
3 Ay TzE Structure off shore, ts;%i;ys oil platforms, wind
4 o o] Spare

A e 5 5, AH TR S Light, without sectors
6 5, AHzR FE4 Light, with sectors
7 Z%(leading light), A& Leading Light Front
8 E%(leading light), ¥H & Leading Light Rear
9 Beacon, & *¥(Cardinal N) Beacon, Cardinal N
10 Beacon, %5 ¥$}(Cardinal E) Beacon, Cardinal E
11 Beacon, 2 W (Cardinal S) Beacon, Cardinal S
12 Beacon, A ¢ (Cardinal W) Beacon, Cardinal W
13 Beacon, & (Port hand) Beacon, Port hand
14 Beacon, @ (Starboard hand) Beacon, Starboard hand
15 Beacon, ¢4 &4 Beacon, Preferred CHannel port hand
16 Beacon, ¢4 & Beacon, Preferred CHannel starboard hand
17 Beacon, 2 ¥ Beacon, Isolated danger
18 Beacon, $t7 3 % (Safe water) Beacon, Safe water
19 Beacon, 54 &3] Beacon, Special mark

2 5 i
344 9 20 S99 21 Cardinal Mark N

21 Y ZA Cardinal Mark E
22 @k #3 Cardinal Mark S
23 A9 Z34 Cardinal Mark W
24 A3 =4 Port hand Mark
25 38 =4 Starboard hand mark
26 S-Asd #4 Preferred CHannel Port hand
27 SAsd -4 Preferred CHannel Starboard hand
28 Y Isolated danger
29 rA s Safe Water
30 S5 EA Special Mark
31 5 (Light Vessel) Light Vessel / LANBY / Rigs
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<Appendix. 4> Binary addressed message

e} g HES A4 3
Al A ID 6 AR 6ol gk AEA ;3 69
ERTI AR 9 il/\Wﬂ % %f&jﬂi’i%ﬂ% A AlBE7] $fste] FA G oS AR
&%, 461 B F=20-3 ¥, 0=718; 3=¢] o4 W& ¢
Source 1D 30 Source T 49| Aol EFAFAEHRET
AEs ME 2 0-3; 531 2 3=
=4 1D 30 223 T4 siAel s T AER s
A% 4] Flag 1 ﬁgi—;;gg% ANHdES Yot AAFoF doh 0=AHAEUE= 7127
Spare 1 A, 002 A ook g
271 "ol o 936 $4& Azt 16H E 312& E
4 Holg Aol 9204 E $4 74 HolH
AY wE § #d| 1008 | Sub-field HAIA W& dolo] FEHE 1-5 €55 HF
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